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CHAPTER I.

INTRODUCTORY.

The subject of the proper ventilation of sewers and drains,

although well understood and practised by the Ancient Romans,

as shown by the remains of the Coliseum of Rome and other

public buildings of that era, may be considered to have gradualh^

arisen in this country after the general introduction of systems

of sewerage consequent on the almost universal adoption of the

water-carriage system of sewage removal, about the middle of

last centur}^

In most of the principal towns there had been in use for

many years large sewers, or, more strictly speaking, culverts,

chiefly used for the conveyance of surface water, and in the

majority of cases built for the purpose of enclosing what had
previously been natural watercourses or streams. Those primi-

tive sewers, if ventilated at all were indirectly so by means of

the water-shoots or gullies, covered by wide iron gratings, pro-

vided for conveying surface and slop water from the road surfaces

and channels into the sewers. It is perhaps unnecessary to say

that, until about the year 1830, none of these gullies were trapped

in any way.

In 1848 an Act of Parliament was passed creating a General

Board of Health. This Board was the first sanitar}^ authority

ever created by law in an}^ country. The Board of Health was
reconstructed in 1854, again in 1858, and was finally absorbed

in the present Ivocal Government Board, created by an Act of

Parliament in 1871.

Between 1830 and 1840 about 900 gully traps had been

formed in surface-water gullies or "shoots" in the Metropolis,

with the inevitable result that, the sewer vents being closed up,

nauseous emanations began to issue from the sewers in places

where they were least welcome.
It is therefore not surprising to find, in . 1852, the Board of

Health, acting on the advice of their engineer, Mr. Henry
Austin, C.E., suggesting openings being made from the sewers to

the centres of the roadwa3'S, for the purpose of relieving air or

gas pressure in the sewers, and thus inaugurating the surface

ventilator as we now know it.
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In 1858 some experiments were made under the direction of

Sir Joseph Bazalgette and Colonel Haywood, engineers respec-

tively to the Metropolitan Board of Works and the London City

Commissioners, with a furnace in the clock tower of the Houses
of Parliament for the purpose of ascertaining its influence in

ventilating the main sewerage system of the Metropolis. The
results obtained were not considered satisfactory, as the radius

within which the sewer air was influenced by the furnace was
found to be very small.

Since the latter date many investigators have devoted both

time and energy to the subject of sewer ventilation. Many
inventions have been tried and even patented, some with a view

to force fresh air into the sewers, others trying to exhaust foul

air from them, while many attempts have been made to deodorise

or purify the escaping sewer air before it gets out into the

atmosphere.

Up to the present time, however, little real progress has been
made in the direction of uniform success in the solution of this

diflicult problem.
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CHAPTER II.

IS THE VENTIEATION OF SEWERS NECESSARY?

Before proceeding to the discussion of the problem of sewer

ventilation, two preliminary questions ma^^ first be considered,

viz. :

—

ist.—Is the ventilation of sewers necessar}^ at all ?

2nd.—If it is, why ?

All who are familiar with the usual open grids in the centres

of carriageways in towns and other populous places, and in

country roads under which sewers are laid, are aware of the

occasional puffs issuing from them of evil-smelling currents of

foul air. These offensive smells are usually at their worst at the

latter part of a prolonged spell of calm or droughty weather.

They are, again, most noticeable at early morning or evening.

There can, of course, be no question as to the offensive nature of

these smells, however sanitarians may disagree as to whether
they are dangerous or not.

Then it is a too familiar experience to most people that, not-

withstanding the much-abused intercepting traps between the

house drains and the public sewers, the water-seals of such traps

are often forced by the back pressure of the air or gas in the

public sewers, especially in the case of unoccupied houses, and a

full current of sewer gas is conveyed into the entire s^^stem of the

house drains, to the great discomfort of the dwellers therein if

occupied, and to the danger to health of new-comers into pre-

viously empty dwellings. Moreover, the house-hunter frequently

beats a precipitate retreat if a smell" is felt in inspecting a pro-

spective residence, and property has been known to remain an
undue time before being occupied entirely from this cause, to the

loss of the owner.

But one of the best and most convincing practical reasons

that ventilation is necessary is the study of the many replies from
towns all over the country to the question put by many municipal

officers to their brother officials in other towns: ''Have you
received au}^ complaints as to offensive smells from sewer

ventilating grids ? " The replies are painfully and unanimously
in the affirmative.
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The second question is much more difficult to satisfactorily

answer.

In considering this question, it is desirable to bear carefully

in mind the distinction between " sewer air " and "sewer gas."
" Sewer air " may be considered offensive in degree only, and
may vary from being imperceptible to smell, or almost so, to that

of a most obnoxious description, and is due to the foul-smelling

liquids and solids passed into the sewers, and not necessarily, or

even usuall}^ to any deposits, stoppage or delay of sewage in

passing down the sewers in consequence of insufficient gradients

or defective construction of the sewer itself.

"Sewer gas," on the other hand, is alwa3'S offensive, and is

caused by the putrefaction of the contents of the sewer. This
putrefaction is in consequence of the sewage matter being " held

up " either by the gradients of the sewer being so flat as to

prevent the sewer from being self-cleansing, or from a badly laid

sewer, in which the gradients may in some places be either

reversed (a not uncommon occurrence), or the materials and
workmanship of w^hich the sewer is made, whether pipes, brick-

work, concrete, or iron, are so defective as to impede the free

flowing of the liquid sewage. In any of these cases the sewer

becomes really a sort of elongated cesspool, in which the sewage
tends to undergo a chemical change or decomposition, and as

there is an almost total absence of oxygen to assist decom-
position, the result is putrefaction, with all its accompanying
offensive emanations. As Professor Bostock Hill has well said

:

" Gas is formed, and the bubbles of this gas burst and take up
into the atmosphere micro-organisms in the sewage."

Now, no amount of ventilation will make a sewer that is in

itself defective, either by improper alignment or unsound con-

struction, whether of materials or workmanship, satisfactory. If

the sewer itself is defective, by far the best and most economical

and satisfactor}^ method of dealing with it is to take it up and
re-lay it on proper principles. Any scheme of ventilating a

defective sewer will only end in disappointment, and the Author
wishes to avoid at the outset any misunderstanding on this

point.

It has been said that perfectly-designed and properly laid

or built sewers require no ventilation. This is one of those

apparently smart, but really fallacious, statements which some-

times carry a great deal more conviction than they are entitled to.

But the fact remains that even perfectly-designed and well laid
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sewers require proper ventilating arrangements to make them
work satisfactorily.

On the other hand, there are not wanting authorities of

undoubted capability and sincerity who maintain that it is a

mistake to provide either inlets or outlets for the admission of

fresh air to, or the extraction of foul air from, public sewers.

The advocates of non-ventilation of sewers contend :

—

I St.—That it is only necessary to thoroughly ventilate the

house drains and soil pipes by means of full-diameter ventilators

carried above the level of the roofs of the houses, and by all other

provisions necessary to render the admission of drain air to the

house impossible.

2nd.—That every house drain must be cut off from the public

sewer by a sufficient intercepting trap.

3rd.—That with the adoption of the above two conditions it is

unnecessary to ventilate the public sew^er—that is, to provide

intentional inlets and outlets so as to encourage air currents con-

tinuously and regularly throughout the sewer.

4th.—That it is better to " bottle a smell " than to dilute and
so " purify " it by spoiling a large bulk of pure air in the

atmosphere.

5th.—That there are better ways of dealing with sewage
emanations than by forcing them down the throat of the "man
in the street " by mixing them with the atmosphere we breathe.

6th.—That the only logically correct course is to confine foul

odours to their proper place, the public sewer.

7th.—That provided the houses are properly disconnected,

little or no ventilation of the public sewer is required.

8th.—That the more fresh air is drawn or forced into a sewer
the more foul air will there be emanating at other points, con-

taminating the atmosphere, without in any way benefiting the

sewer or its tributaries.^'

Although much attention has been given by Parkes, Meredith,

Notter, Parry-I^aws, Andrewes, Rideal, Horrocks, and others in this

country, and by Fliigge, Gartner, Prausnitz, Rubner, Soyka, Von
Rozahegyi, Kirchner, and Alessi on the Continent, as to the

nature and injurious effects of sewer air and sewer gas, it is to be
regretted that no absolutely clear and reliable conclusion has as

yet been arrived at as to whether or not disease is really spread

by means of the emanations of foul air from sewers.

* " Journal of the Sanitary Institute," vol. xx., p. 617.
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Analytical and Bacteriological hivestigations on Seiver Gas.

As already stated, many eminent chemists and bacteriologists

have experimented on the air and gas from sewers.

As might have been anticipated from a gas given off such a

heterogeneous compound as ordinary town sewage, many varying

results have been obtained by different investigators, as shown
below.

Dr. Letheb}^, in 1868, found the air in a City of London sewer,

ventilated and fitted with charcoal for deodorising the escaping

gases, as follows :

—

Nitrogen 79*96 per cent.

Oxygen i9'5i ^

Carbonic acid 0*53 ,, ,,

Ammonia
^

Marsh gas [ Mere traces.

Sulphuretted hydrogen . . )

lOO'OO

Dr. W. J. Russell, in September, 1870, analysed the air from

the Ranelagh sewer at Paddington, ventilated by open shafts,

and found :

—

Nitrogen . . 78*81 per cent.

Oxygen 2079 ,,

Carbonic anhydride (choke-damp) 0*40 ,, ,,

lOO'OO

The average composition of atmospheric air by volume is :
—

Nitrogen 78*49 per cent.

Oxygen 20-63

Aqueous vapour . . . . 0*84 ,, ,,

Carbonic acid . . . . 0*04 ,, „

icq'00

In 1882 Dr. Soyka, of Munich, in a communication to the

Deutche Vierteljahrsechrift fiir offentliche Gesundheitspflege
"

discussing the influence of sewer gas as a factor in the spread of

epidemic diseases, concludes :

—

(1) The positive proof of a connection between sewer gases

and the spread of epidemic diseases is wanting.

(2) The majority of the experiments hitherto made lead us to

conclude that the spread of epidemic diseases is entirely inde-
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pendent of sewer gases, and that those towns or parts of towns
provided with sewers are more favourably circumstanced, as

evidenced by their sanitary conditions, than the same towns before

the drainage was commenced, or the districts which are still

un drained.^'

In 1893-4 Mr. J. Parry-Laws, F.i.c, and Dr. F. W. Andrewes,
D.P.H., presented two reports to the Main Drainage Committee
of the lyOndon County Council. The first report (1893) was by
Mr. Parr3^-Iyaws on Sewer Air Investigation "

; and the second
report (1894) was jointly by Mr. Parry-Laws and Dr. Andrewes,
on the " Result of Investigations of the Micro-organisms of

Sewage."

In the first report Mr. Parry-Laws arrived at the following

conclusions :

—

(1) *'The mircro-organisms in the sewer air related to the

micro-organisms in the air outside, and not to the micro-

organisms of the sewage."

(2) " In the air, both within and without the sewer, the forms
of micro-organisms present are almost exclusively moulds and
micrococci ; the micro-organisms of sewage, on the contrar}^ are

for the most part bacilli."

Mr. Parry-Laws adds: "The w^hole of my results point

unmistakabh^ to the conclusion that the principal, if not the

only, source of micro-organisms in sewer air is the air without

the sewer, and not the sewage ; and they also tend to prove that

there is very little ground for supposing that the micro-organisms

of sewage, in the abseiice of violent splashi7ig, become disseminated

in the sewer."

In the second (joint) report Mr. Parr3'-Laws and Dr. Andrewes
arrived at the following results :

—

{d) ''That a considerable increase in the velocity of the air

current does not produce an increase in the number of micro-

organisms found in the sewer air."

(^b) "That practically no micro-organisms are given off from
the walls of a pipe sewer which has been empty, and open to the

air at both ends, even for so lengthened a period as twelve days."

(<:)
" That the results certainly tend to show, contrary to a

generally received opinion, that putrefaction of organic matters

in a liquid contained in a 9-in. pipe does not disseminate

microbes in the air superjacent to the liquid." f

* " Proceedings of the Institution of Civil Engineers," vol. Ixviii., p. 350.

t "Journal of the Sanitary Institute," vol. xvi., p. 143.
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Dr. David Arthur, in a paper contributed to the 1894 Congress
of the Institute of Public Health, disagrees with the conclusions

arrived at by Messrs. Parry-I,aws and Andrewes. Dr. Arthur
shows :

—

(1) That with an in-current more micro-organisms are con-

tained at the bottom of the ventilator than are to be found in the

outside air.

(2) That with an out-current they are more in evidence at

the outlet than in the air in the sewer, or, should rain have fallen,

in the external atmosphere.

(3) That the reason for micro-organisms being constant in

sewer air is that there is going on continuously a "giving out"
and "taking in" of these minute bodies, those that are found
forming the balance.

(4) Claims to have succeeded in finding the micrococcus urese,

along with either the B. coli co7nimmis or the B. typhosus, which
Mr. Parry-I^aws could not find, and therefore laid stress on
their absence as demonstrating that micro-organisms are not

given off in sewers.

(5) That dangerous bacilli may creep up the damp face of the

ventilator walls, there to multiply, and eventually come away
with the spores of moulds, to be disseminated in the outside

atmosphere.

In 1896, at a meeting of the German Association for the

Preservation of Public Health, held at Stuttgart, Dr. M. Kirchner,

in the unavoidable absence of Dr. Frankel, opened a discussion

on the " Danger of Sewer Gas as a Means of Spreading Infectious

Diseases," and stated that :

—

" Parkes, Meredith and Notter in England had insisted on

the serious action of sewer gases escaping into houses, and that

typhoid fever was one of the principal diseases attributed to these

causes. In contradistinction to these views, the majority of

writers on hygiene in Germany maintain that sewer gases are

incapable of disseminating typhoid fever or other infectious

diseases ; and in support of these conclusions Dr. Kirchner

alluded to the investigations in Germany of Fliigge, Gartner,

Prausnitz, Rubner and Soyka.

"In 1 88 1 Soyka demonstrated by statistics that cities provided

with sewers were not in any way more liable to the attacks of

diseases such as typhoid fever than those wholly undrained ; on

the contrary, from the statistics of towns which had recently been

sewxred on the modern system the mortality from typhoid fever
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liad diminished, and that in those parts of the towns where the

sewerage was defective the cases of typhoid fever were more
frequent and more severe than in those quarters which were well

drained. The conditions at Dantzig and Munich, among other

towns, before and after the introduction of drainage were

recorded as pointing to the opinion that the provision of proper

drainage is the best method of reducing the death rate from

typhoid fever.

" From the discoveries of Pasteur and Koch and their pupils,

Dr. Kirchner considers that a correct knowledge has now been

gained of actual disease germs, and of the best means of with-

standing them. Any given disease can only occur when the

known organism recognised as the active agent of the same has

acquired vitality. In the absence of the typhoid bacillus there

can be no typhoid fever ; and where there is no cholera-vibris

there can be no cholera. The gases caused by putrefaction,

however poisonous they may be, cannot produce infectious

diseases of the above kind. Certain of these pathogenic germs
which may enter the sewers mixed with fsecal matters and soiled

water do not find in them very favourable conditions for their

•existence, and that for the most part these organisms lose their

virulence in sewage water. By the sewer gas theory it must be

assumed that certain of these infectious germs are capable of

floating in the air, and of thus entering into dwellings. But Vageli

has shown that this is not possible, and he has proved that these

germs can neither ascend into the air nor be given off from moist

surfaces ; and in the air of sewers, moreover, bacteria have been
ascertained to be invariably present in small numbers

;
indeed,

frequently such air is absolutely free from such organisms."

From the results of the above investigations Dr. Kirchner is

of opinion that there is no proof of there being any connection

between sewer gas and the spread of epidemic diseases.-^"

In 1904 Dr. S. Rideal, d.sc, f.i.c, in a note submitted to the

Royal Sanitary Institute at the Glasgow Congress,! states the

results of some investigations made by Dr. Oliver, of Harrogate,

and himself into the influences of various gases on blood

pressure, and also on some experiments made by himself on the

influence of sewer gas on the arterial blood pressure of workmen
exposed to the air of the lyUpus-street sewer, I^ondon, on
December i8th, 1893.

* " Proceedings of the Institution of Civil Engineers, " vol. cxxv., p. 472.

t "Journal of the Royal Sanitary Institute,'' vol. xxv., p. 596.

B
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In the experiments made with Dr. Oliver, Dr. Rideal noticed

that carbonic acid in proportions of lo to 20 volumes per
10,000 has a very marked effect on the arterial blood pressure,

causing it to rise from the normal of 100 mm. of mercur}- to

115 to 120, and even 130 mm.; but that on the removal of the

carbonic acid the pressure at once returns to the normal.

"Carbonic bisulphide, similarly, increases the blood pressure

temporarily, whilst ammonia has a depressing influence.

"Carbon monoxide resembles carbonic acid, but much smaller

quantities are detected by this test.

"In no case, however, did any of these gases produce a per-

manent alteration of blood pressure. The pressure quickly

returned to the normal on the subjects leaving the experimental

room, except in the case of carbon monoxide, when the recovery

was somewhat delayed.

"At the IvUpus-street sewer, however, the sewer gas behaved
dififerentl}^ The carbonic acid was determined simultaneously

at different parts of the sewer, and found to be 9-0, 9-3, and 97
volumes per 10,000.

"Three sewer men who had been accustomed to work on the

sewers for some years were exposed for over three hours to the

sewer gas, and their arterial pressures, on coming to the surface

at noon, instead of being normal, were 115, 115, and 112 respec-

tively, and their blood pressures did not fall to the normal for

over half-an-hour's exposure to fresh air.

"Seven men who had not been exposed to any sewer gas during

the da}^, and who had an average arterial pressure of 100 mm. of

mercury, then went down the sewer for about half-an-hour. On
returning to the surface their average pressure was found to be
equal to 113 mm. of mercury, so that the sewer gas even for a

short time caused a considerable rise in the arterial pressure.

In addition to this alteration, it was further noted that the hands

were red, showing congestion of the capillaries ; that the veins

were reduced in size, or were not apparent; and that the pulse

rate was accelerated.

" It is therefore evident that exposure to sewer gases, even for

a short time, increases the blood pressure, and, unlike carbonic

acid, the increase of pressure so produced remains for a consider-

able period after the cause is removed by exposure to fresh air.

"It is possible that this continuance of high pressure after

exposure to sewer gas may be attributable in part to the presence

in it of carbon monoxide ; but these experiments seem to



Thk Ventilation of Pubuc Skwkrs. 19

indicate that some other factors must be contributing to the

phenomenon."
Professor Thomas Oliver, m.a., m.d., XI^.d., f.r.c.p., in a

"Harben" lecture to the members of the Royal Institute of

Public Health in November, 1905, says ;

—

''That fresh sewage, when free from pathogenic organisms,

however objectionable it may be, is not causative of disease, but

when stagnant it gives off foul emanations, the effect of breath-

ing which nia}^ be headache, sore throat, and a sense of tiredness.

The vital resistance is reduced, so that the individual becomes
more liable to microbic disease than he otherwise would. There
is a wider-spread danger than that due to the entrance of sewer

gas into the sleeping room of a particular dwelling. During the

stagnation and fermentation of sewage in drains the moist air,

on rising to the ventilation outlet, meets there the colder

external air and becomes misty, and is condensed. In the

droppings thus formed pathogenic germs are entangled, and
since these may be w^afted some distance they are in the aerial

spread of the disease."

Major W. H. Horrocks, m.d., d.sc, r.a.m.c, in a Paperf read

before the Royal Society on February 7, 1907, on Experiments
Made to Determine the Conditions under which 'Specific' Bacteria

Derived from Sewage may be Present in the Air of Ventilating

Pipes, Drains, Inspection Chambers, and Sewers," describes a set

of recent experiments made on sewage taken from the main
sewer at Gibraltar.

Group I of experiments were made to determine whether
specific bacteria are ejected into the air b}" the bursting of

bubbles at the surface of sewage.

The results appeared to show (a) that, independentl}^ of air

currents, bacteria will not be ejected to a height of 4 in. by the

bursting of infected bubbles, and (d) that bubbles rising through
stagnant water may eject bacteria, which will be carried away by
currents of air passing over the surface of the fluid.

Group 2 of experiments were made to determine whether
bacteria dried on the surfaces of pipes are likely to be separated

and carried by currents of air passing through the system.

In the result it w^as found that currents of air produced by the

passage of sewage which was free from B. prodigiosus through
horizontal pipes carried up dried particles of B. prodigiosits in

* "The Surveyor," vol. xxviii., p. 576.

t "Journal of the Royal Sanitary Institute," vol. xxviii., p. 176.
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vertical branch pipes which had been previously saturated with

a rich emulsion of B. prodigiosus and afterwards dried.

Group 3 of experiments were made to determine whether
specific bacteria are ejected into the air of drains, sewers, etc.,

from sewage flowing under normal conditions.

A system of 6 in. diameter pipes were arranged with a 6-in.

disconnecting trap, and an upright ventilating pipe 6 in. dia-

meter and about 6 ft. in height, on the supposed house side of

the trap, thus reproducing nearly the ordinary conditions of

house drain connections. Three gallons of sewage, containing

typhoid bacilli, was allowed to flow down the drain on the house

side of the trap, and collected from the drain on the sewer side

of the trap, at a velocity not exceeding 3 ft. per second, when
numerous typhoid germs were found in the upright ventilating

pipe, and some at a height of nearh' 1 2 ft.

A similar experiment to the above, but with the disconnecting

trap removed, was made, when typhoid germs were again found

at a height of nearly 12 ft., thus showing that special bacteria can

be ejected from flowing sewage independently of the resistance

to the flow by the disconnecting trap.

Group 4 of experiments were made to test the value of the

disconnecting trap as a means of protecting a house drainage

system from specific bacteria present in the air of the sewer into

which the house drain discharges.

The apparatus employed consisted of pipes arranged to re-

present a sewer, on which is placed a vertical sewer-ventilating

pipe. Connected to this sewer is another length of pipes re-

presenting a house drain, on which is fixed a disconnecting trap

close to the sewer, with the usual house drain upright ventilating

pipe on the house side of the disconnecting trap. Sewage inocu-

lated with B. pi'odigiosus was then allowed to flow at a velocity

not exceeding 3 ft. per second through the pipes representing the

sewer, when typhoid germs were found in the sewer ventilator,

but none in the house drain ventilator. The experiment was
repeated, and during the flow of the scAvage the trap was re-

peatedly flushed with 3 gallons of sewage, but still no microbes

were found on the house side of the trap.

The disconnecting trap was then removed, when inoculated

sewage was made to flow through the sewer as before, and every

five minutes a 3-gallon flush was passed through the house drain.

Under these conditions typhoid germs were found in the venti-

lating pipes of both house drain and sewer.
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These results appear to show that a disconnecting trap pre-

vents microbes present in the sewer air from passing into the

house drainage system.

Further experiments made on actual drainage systems at

Gibraltar, including the military hospital, confirmed the results

obtained above.

Summarising the results of his interesting experiments,

Major Horrocks claims to show that :

—

1. Specific bacteria present in sewage may be ejected into

the air of ventilation pipes, inspection chambers, drains and
sewers by :

—

(a) The bursting of bubbles at the surface of the sewage.

(^) The separation of dried particles from the walls of

pipes, chambers and sewers.

(c) Probably, the ejection of minute droplets from flowing

sewage.

2. A disconnecting trap undoubtedly prevents the passage of

bacteria present in the air of a sewer into the house drainage

system.

3. An air inlet, even when provided with a mica valve, may
be a source of danger when it is placed at or about the ground
level.

By way of contributing toward a correct answer to the above
question, " Why is it Necessar}- to Ventilate Sewers ?" the Author
has taken a short list of five well- authenticated cases, out of a

great number available, of sewer poisoning.

One of these is the well-known King's Norton case, where it

was found, after a careful hearing of all the facts of the case, that

the death of a prominent resident was due to sewer gas, and the

unfortunate Local Authorit}" were cast in heavy damages.

The other four cases are a few typical instances, out of a

large number, of the danger incurred by workmen in the

discharge of their duties as sewer cleansing men from inhaling

the noxious air in the sewers, three out of the four cases

unfortunately resulting in loss of life.

SEWER GAS ACCIDENTS.
I.

—

king's NORTON.

Smith and Others v. King's Norton Rural District Council,

Birmingham Assizes, August 5th, 1896.

This was an action for alleged negligence on the part of the

Rural District Council, resulting in the death of a brother of the
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Ivord Mayor of Birmingliam from blood poisoning, caused b}^

the escape of sewer gas from one of the Council's sewers, owing
to a defective ventilating shaft. Verdict against the defendant

Council for ;^3,5oo.

2.—DUBLIN.

On Saturday afternoon (May 6th, 1905) several men at work
on a sewer were overpowered by gas, and one of them succeed-

ing in crawling out to give the alarm, a policeman, Patrick

Sheehan, and a car-driver named Fitzpatrick, went to the rescue.

Two men were got out, but later the rescuers themselves were in

danger. When, with the help of the fire brigade, all were

eventually got out, the gallant policeman was found to be dead,

while one of the workmen died the same evening.

3.—SUTTON, NKAR BIRMINGHAM.

Two men were at work in a main sewer on Friday last (April

20th, 1906) at Sutton, near Birmingham, when an explosion

occurred. Both were badly injured, the windows of the houses

in the vicinity shattered, and the sewer grating lid hurled a

distance of 40 yards, several pedestrians having narrow escapes.'"

4.—ROTHERHITHK, LONDON.

William Freak, a sewer flusher, was suffocated by poisonous

gases in one of the lyondon County Council's sewers at Rother-

hithe on May i8th, 19054

5.—SOUTHWARK, LONDON.

Half-a-dozen men had a very narrow escape from death in a

Southwark sewer on Friday afternoon (January i8th, 1907), and
were only saved by the active intervention of the members of the

London Fire Brigade. The firemen descended into the sewer,

and the six men, one after the other, were brought to the surface.

One, however, was so completely overcome that he had to be

dragged to the manhole by ropes. The men were removed to

the hospital, and all, with the exception of one, had sufficiently

recovered by the evening to proceed home. J

From an unprejudiced consideration of the above actual

results of breathing sewer air or sewer gas, it would appear that

no reasonable doubt can exist as to the danger of breathing air

or gas from sewers.
* "The Surveyor," vol. xxix., p. 466.

t "The Surveyor," vol. xxvii., p. 4 (Supplement).

X "The Surveyor," vol. xxxi., p. 108.
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It may, however, be assumed that all investigators are in

agreement on the following points :

—

(1) That there is danger to health, and even life, from poison-

ous emanations from sewers, whether sewer air or sewer gas.

(2) That the thorough and effective ventilation of sewers is

essential in obviating the danger arising from these emanations.

By section 19 of the Public Health Act, 1875—which recites

:

^'Kvery I^ocal Authority shall cause the Sewers belonging to

them to be constructed, covered, ventilated and kept so as not to

be a nuisance and injurious to health, and to be properly cleansed

and emptied "—the duty of properly ventilating the public sewers

is a legal obligation on all the sanitary authorities in this

country.

PAST AND PRESENT METHODS OF VENTIEATING
SEWERS.

All methods of ventilating sewers in use during the last fifty

years may be broadly separated in three general divisions

—

viz. :

(1) Ventilation by natural air currents,

(2) Ventilation by artificially-produced air currents,

(3) Deodorisation of foul sewer air or gas before it is

discharged into the open air,

and it will be convenient to consider the subject under the above
headings.



24 Thk Ventilation of Public Skwkrs.

CHAPTER III.

VENTILATION BY NATURAL AIR CURRENTS.

The natural ventilation of sewers may range from the almost

total absence of any organised system of sewer ventilation, such
as prevails intentionally at Bristol and a few other towns, to an
elaborate and well-considered sy.stem of low-level inlet openings,

and high-level outlet openings, as at Leicester and other places,

by means of high columns either attached to adjacent house
property or street ventilating shafts.

Ventilating Gratings at the Surfaces of Roads.—As already

stated, the first openings from the surfaces of the roads into the

sewers were made under the direction of Mr. Austin about the year

1852, and were placed at the top ends of sewers, and otherwise at

long intervals of 200 to 300 3^ards apart. Then followed the long

reign of the late Sir Robert Rawlinson, k.c.b., p.p.inst.c.E., at

the Local Government Board as its first Chief Engineering
Inspector. Sir Robert inaugurated his appointment as Chief in

1871 by drawing up and publishing "Suggestions on Town
Sewering and House Draining ; for the Instruction of Engineens

and Surveyors to Local Boards." An extract of these "Sug-
gestions," as revised to 1878, is given in the Appendix, page 83.

Although, in the light of the experience gained by sanitary

engineers since that time, the suggestions then made may appear

to many as somewhat obsolete, still, without doubt, the main
principles upon which sewerage systems should be carried out

were correctly laid down by Sir Robert, and the advances made
since then have been in the development of details rather than

in any fundamental improvement in general principles.

It is interesting to notice, in the last paragraph but one of the

"Suggestions," that "Wherever a trap is placed on a sewer or

drain there should also be means for sewer and drain ventilation

provided to relieve such trap." If this suggestion had been

always acted on by the Local Government Board many of our

present troubles as to "sewer smells" would never have arisen.

Paragraph 5 of the " Suggestions " is one of the views tena-

ciously held by Sir Robert, that when the surface ventilators of a

sewer were complained about, then his remedy was to "put in

some more."
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Figs. I to 4 show the type of manhole with side ventilating-

shafts recommended by Sir Robert, and carried out in many towns.

Charcoal baskets were recommended to be inserted in the

aperture between the manhole proper and the side ventilating

shaft. These charcoal baskets were soon found to be of com-
parativel}' little benefit in purifying the escaping gases, and were
quickly done away with. The covers over the manholes were, of

course, airtight, and those over the ventilating side shafts were

.PLANATA-^. PIANATTOP

ManhOI^E and VENTII.ATING SHAFT ON BrICK SEWER, 1 878.

open and hinged, so that the sludge and dust could be readily

removed from the bottom of the pit b}^ the road scavengers as

often as was necessary. It will also be seen that a sluicing

groove was made at the bottom of the manhole, in order that the

latter might be used as a flushing chamber when required.

Very soon it became the practice to ventilate sewers in a more
thorough manner by providing manholes at short distances apart

for giving access to the sewers from the road surfaces and lamp-
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holes" at every change of direction of the sewers between
manholes. These manholes and lanipholes were provided as

close together as 40 yards in some cases, but the usual practice

now is to space them at from 60 to 100 yards apart, and frequently

with lampholes in between.

The manholes are generally made of brickwork set in cement
mortar, circular in form, and about 3 ft. in diameter, with proper
channels and benches at their bottoms, parged with cement
mortar, and finished at the street level with a hinged grating to

allow the foul air to escape into the open air.

L^ampholes were placed between manholes at change of

direction, and were usually made of 9 in. to 12 in. diameter

stoneware socket pipes, surmounted by a cast-iron hinged grid

on a level with the .surface of the carriageway in the street.

For a long time, indeed up to within the last few years, the

system of sewer ventilation by means of manholes and lampholes
with perforated grids at the level of the carriageways was almost

universal in this countr}^

So long as sewers were connected directh^ to house drains,

which were themselves usually ventilated with an upcast shaft or

pipe ventilator—''surface ventilation," that is—ventilating grids

at the surfaces of the carriageways were found to give reasonable

satisfaction, although well-founded complaints were from time to

time made, and were in nearly every case traceable to local or

special causes which could in almost every case be easily and
satisfactorily removed.

But with the general introduction of the intercepting trap,

originally invented by Mr. W. P. Buchan, of Glasgow, in 1872,

and the issue of the Local Government Board's Model By-I^aws

in 1877, practically compelling the use of that trap by all sanitary

authorities, by which the house drains, ventilators, etc., were

aerially cut off from the main sewer, the ventilation of the sewers

not unnaturally underwent a very serious change for the worse,

as in many cases the conditions of ventilating the sewers had
been thereby completely altered, if not radically disorganised.

Surface ventilators, which up to the introduction of the

intercepting trap had been largely, if not entirely, inlets for

fresh air to the sewers, now began, in the cutting off of the house

ventilating pipes, to act chiefly as outlet vents from the sewers,

whether of air or gas.

It is not surprising, therefore, to find that early in the

eighties many towns had forced on their attention the un-
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satisfactory state of many of their street surface ventilators, and
that a general practice was then setting in to close the surface

grids, and to seek permission from owners of property as near to

the closed grids as possible to erect pipes or shafts against gable

ends of buildings, etc., so as to convey the foul emanations from
the sewers and discharge them into the open air as high above
windows and chimney tops as practicable.

In April, 1880, Sir Robert Rawlinson, in a discussion at

the Institution of Civil Engineers, urged that the health of a

district depended :

—

ist. — Upon the proper arrangement of the sewers.

2nd.—Upon the proper ventilation of the sewers.

3rd.— On the effectual cutting off of house drains from all

direct communication with the sewers.

High Shaft with Surface Grate Ventilatio7i.—In February

-

April, 1885, the late Mr. G. R. Strachan, then Surveyor to the

Vestry of Chelsea, made some experiments on sewer ventilation

by down-draughts from cowls.

The sewer experimented on was in Jubilee-place, Chelsea,

and was egg-shaped, 3 ft. 9 in. b}^ 2 ft. 6 in., about 206 yards in

length, with a capacity of 4,300 cubic feet, laid at a gradient of i in

100. At its lower end it joins the main sewer of the Metropolitan

Main Sewerage System, and at its upper terminates in a "dead"
end. Near the lower end a head wall was built, and under it

a dip-trap to pass the sewage out. All the entering drains were
fitted with back-flaps.

Near the centre of the sewer a 15-in. pipe was inserted at

springing-level, and connected to a shaft fixed against the side of

a house, surmounted by a lobster-back cowl 15 in. in diameter at

the mouth and 9 in. diameter at the throat at a height of 32 ft.

above the road. Similar shafts were erected at the upper and
lower ends of the sewer 22 ft. and 31 ft. in height respectivel}^

Anemometers having been fixed where the shafts were
connected to the sewer, a series of experiments were made
extending over forty-four days, which showed that, with an

average wind velocity of 12 miles per hour, air entered the sewer

at the average rate of 140 cubic feet per minute, replacing foul air

with fresh every thirty-one-and-a-half minutes, or 46*6 times per

day.*

In 1888, the late Mr. W. Santo Crimp, then Surveyor to the

Urban District Council of Wimbledon, made some valuable

* "Proceedings of the Institution of Civil Kngineers," vol. Ixxxiv., p. 362.
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experiments as to the velocity and direction of air currents

in sewers.

The experiments extended over twelve months, and showed
that, while the temperature of the external air varied from

3475 deg. Fahr. in February, when the sewer air was 42-30

and the sewage 4475, to 59*10 in August when the sewer air

was 5775 and the sewage 55*65, yet that the differences of tem-
perature had little or no apparent effect on either the direction

or the velocity of the air in the sewer.

On the other hand, Mr. Santo Crimp found that the action of

the wind was both powerful and direct in its influence on both

the velocity and direction of the sewer air currents.

The sewer experimented upon was one of the 12-in. branch
pipe .sewers at Wimbledon, about 620 lineal yards in length, with

a total rise of 100 ft. and gradients varying from i in 8 to i in

100, laid at an average depth of 10 ft., laying nearly N.W. and

S.H., its upper end being nearly N.W. and its lower S.E.

Consequently winds from the N.W. blew over the sewer in

a downward direction, and from the S.K- in an upward
direction, while winds S.W. and N.E. blew across the sewer but

from opposite directions. It should also be stated that there

was an abundant foliage of trees on the line of sewer experi-

mented on.

The result of the experiments showed that the velocities of

air currents in the sewer were almost in direct proportion to the

wind velocities outside, and that upward currents were produced

by winds blowing from S.E. to N., and downward currents from

winds S.S.W. to N.W., or roughly in the direction of the sewer

itself.

Mr. Santo Crimp also found that, in the course of the twelve

months over which his experiments extended, fully one-third

more air passed dozvii the sewer than what passed up.^'

High Shaft Ventilation Only : Surface Gratiiigs Closed.—Mr.

Mawbey, on entering upon his official duties at Leicester in 1889,

" found that for some time past it had been the practice there to

use none but closed covers in the construction of all new public

and private sewers, including the new main sewers then in pro-

gress "
; also "that on December 6th, 1889, in accordance with

his recommendation, the Highway and Sewerage Committee
directed him to continue the practice of putting up pipe shafts

where complaints were made of surface ventilators ; and on

* " Proceedings of the Institution of Civil Engineers," vol. xcvii., p. 383.
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October i3tii, 1890, it was agreed that any very offensive venti-

lators complained of should be at once closed, and that this

practice had since, from time to time, been acquiesced in up to

the time of his Report (July, 1899)."

Concluding his most able and interesting Report, Mr. Mawbey
says : "The system of surface grid ventilation has been well tried

in I^eicester, and has been found a fruitful source of nuisance

and strenuous complaints from the public." (See Abstract of

Report, page 105 of Appendix.)

An example of a high shaft ventilator recently erected by the

Author to ventilate a large tide-locked sewer chamber at Black-

pool, 16 in. in diameter and 65 ft. in height, is shown at Figs. 13

and 14 (page 30).

Mr. James Mansergh, reporting in March, 1898, on the offence

caused at Cambridge by the escape of sew^er gases through the

sewer ventilators, says :
" My first recommendation is that where

a surface ventilator is offensive, a careful inspection should be

made to ascertain if there is any special reason for the offence.

If any is discovered it should be corrected if possible. If the

investigation shows no special cause, then a column or shaft

should be erected, and the surface opening ^r^W." (See Abstract

of Report in Appendix, page 91.)

Somewhat curious in this connection is a Report by Sir

Alexander Binnie to the I^ondon County Council (July, 1898) on
Sewer Ventilation.

As the result of a Conference of the Engineers and Surveyors
of the various Vestries and District Boards in the County of

London three resolutions were passed, which may be briefly

summarised as follows :

—

(1) That the closing of sewer ventilators only increases the

evil, and that a diminution of the evil is to be found in the

multiplication of the ventilators at frequent intervals.

(2) That in connection with the fixing of any interceptor

hereafter on a main house drain, a ventilating pipe from the

sewer side of the interceptor be carried up the front, side or back
of the house, and that the outlet drain from the interceptor shall

not be flap-trapped in sewer unless required by the Sanitary

Authority.

(3) That pipe ventilators up buildings, or otherwise where
possible, should always be adopted in addition to surface venti-

lators. (See Report, page 92 of Appendix.)
These resolutions are obviously somewhat destructive of each
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other, and are evidentl}^ a compromise on the conflicting opinions

expressed at a Conference of Metropolitan Surveyors held at the

Westminster District Meeting of the Incorporated Association of

Municipal and County Engineers on February i8th, 1898, one
week before the meeting referred to by Sir Alexander Binnie.-"

In December, 1898, Messrs. Taylor, Sons & Santo Crimp
reported on the condition of the public sewers at Bristol. It

must, of course, be borne in mind that the Bristol sewers are not

intentionally ventilated at all.

They state :
" The necessity for ventilating sewers can only

arise from two causes—danger to sewer men, and danger of

forcing the intercepting traps of private houses." They cannot

recommend the Council to ventilate the sewers at a cost of

;^4o,ooo, as they "are certain that the ratepayers in the vicinity

of each ventilator would rebel against its existence, and a pressure

which would be found to be irresistible would be brought to bear

upon the Council, which would lead to the closing of the venti-

lators."

The City Engineer (Mr. T. H. Yabbicom) and the Medical
Oflicer of Health also reported to the same effect. (See Abstracts

of Reports, page 92 of Appendix.)
In March, 1899, the Borough Surveyor of Maidstone received

twenty-two replies from various towns in respect of Sewer
Ventilation.

Query i.—Have you adopted upright shafts for Sewer
V^entilation ? .

Eighteen replied " Yes "
; three replied Partly "

; one
(Bristol) replied No."

Query 5.—Are the manhole covers in the streets open or

closed, and do you receive complaints of nuisance from them ?

One replied "Open" ; seven replied "Proportion Open"; seven

replied "Closed" ; thirteen replied "Closed, or being gradually

closed."

(See Tabulated Return, page 95 of Appendix.)

In June, 1899, a valuable contribution towards the solution of

the problem of Sewer Ventilation was made by Mr. R. Read,

ASSOC.M.iNST.c.E., Borough Surveyor of Gloucester, in a Paper
read before the Association of Municipal and County Engineers.

Mr. Read is uncompromising in his opposition to the intercept-

ing trap, and the point of his Paper is to the effect that it is only

necessary to return to the status qtw previous to 1877 and the

* " Proceedings of the Association of Municipal and County Engineers," vol. xxiv., p. 62.
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introduction of the interceptor trap. In other words, to abolish

the latter altogether would be to provide a perfect remedy for all

complaints in regard to offensive gases from sewers except such
as are directly due to badly designed, or originally defective, or

inefficient supervision and working of sewers. (For Abstract,

see page loi of Appendix.)

In August, 1899, Mr. James I^emon, m.inst.c.E., in his

Presidential Address to Section 2 (Engineering and Architecture)

of the Sanitary Institute's Congress held at Southampton, said

:

There is a great deal to be said in favour of open gratings in

the centre of the streets, but they are liable to be closed by the

near householder or the Local Authority, and therefore are not

reliable. I have come to the conclusion that properly designed

shafts should be provided so that the air in the sewer may be

changed as frequently as possible ; some of the .shafts will be

inlets and some outlets, but in any case a diffusion of the sewer

air will take place." *

Dr. T. Ornie Dudfield, Medical Officer of Health of Kensing-

ton, obtained replies from thirty-one towms re Sewer Ventilation

in March, 1900.

To the question : Are the sewers ventilated by gratings in the

road ? twenty-six reply " Yes "
; one replies No."

To the question : Are the sewers ventilated by shafts carried

up private houses ? nineteen reply " Yes."

To the question : Are the sewers ventilated by shafts formed

in lamp columns ? nine reply " Yes."

(See page 109 of Appendix.)

In January, 1901, Mr. H. Gilbert Whyatt, Borough Engineer

of Grimsby, presented a Report to the Town Council on the

subject of the Ventilation of the Sewers of Grimsby. Dealing in

a very thorough manner with his subject, Mr. Whyatt arrives at

a number of important conclusions, among which are :

—

(1) Does not recommend that the intercepting trap should be

abandoned, in view of probable defects in house drains.

(2) The majority of the surface ventilators have been com-

plained about, and orders given to close them.

(3) The policy of closing grids without providing other means

of egress for the foul air only results in greater foulness of the

sewer air and forcing traps in the near neighbourhood.

"Journal of the Sanitary Institute," vol, xx., p. 379.
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Mr. Whyatt's Committee, on his advice, finally agreed to the

following recommendations :

—

(a) The closing of manhole grids complained of in the past,

and erecting vent shafts instead.

{b) Vent shafts to be placed at syphons and flaps in sewers.

(c) Vent shafts to be placed at dead ends of sewers.

(d) Where manhole grids are complained of in future,

to be closed on condition that property owners give

facilities for erecting vent shafts.

{e) Vent shafts to be placed on sewer side of each intercepting

trap at expense of owner.

(For Abstract of Report see page 121 of Appendix.)

In February, 1902, Mr. T. de Courcy Meade, City Hngineer of

Manchester, reported that he had received information from
sixty towns in the United Kingdom, and from eight towns in

Canada and the United States, and he made the following among
other recommendations to his Council, when a Sub-Committee
was appointed to go into the whole matter:

—

(1) That a systematic course of ventilation should be put in

hand over the whole of the 1,700 miles of sewers belonging to

the city.

(2) That upcast shafts be erected in suitable positions, with

surface ventilators as inlets for fresh air.

(3) That the ventilating shafts be periodically examined and
painted, and the rust pockets at the base of the shafts regularly

emptied.

(See Abstract of Report, page 123 of Appendix.)

In July, 1902, Mr. H. Gilbert Whyatt, Borough Engineer of

Grimsby, collected replies from foi'ty-nine towns to the following

questions :

—

(i) Have you abandoned surface ventilation of sewers?

Twenty-eight towns replied that surface ventilation had been

entirely, or was being gradually, abandoned, the cost being

defrayed out of current revenue ; nine towns replied that surface

ventilation had been, or was being gradually, abandoned, the cost

being defrayed out of loans sanctioned by the lyocal Government
Board ; seven towns replied that surface ventilation had not been

abandoned ; four towns replied that surface ventilation had
never been adopted by them ; one reply confidential.

(See Tabulated Replies, page 124 of Appendix.)
c
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In September, 1902, Mr. Councillor W. F. Dearden, m.r.c.S.,

I..R.C.P., D.P.H., Chairman of a special Sub-Committee of the

Manchester City Council appointed to consider the whole
question of the effective ventilation of the sewers of Manchester,
contributed a Paper on " Sewer Ventilation " at the Congress of

the Sanitary Institute held that 3'ear at Manchester. After

enumerating the various S3^stems of ventilation in use as shown
in sixty replies from towns in the British Isles, and eight from
towns in Canada and the United States, which his Committee
had invited in respect of Sewer Ventilation, Mr. Councillor

Dearden expressed his opinion that there was not sufficient

evidence available as to the real nature of sewer air, and especi-

ally as to its dangerous properties. Before, therefore, spending
a large sum of money on sewer ventilation, estimated at from
;^20o,ooo to ;^300,ooo, the Corporation of Manchester had decided

to make further bacteriological experiments as to the character of

sewer air emitted from the surface grids.

(See Abstract, page 127 of Appendix.)

On January 31st, 1903, a meeting of the Midland District of

the Association of Municipal and Count}^ Engineers was held at

Birmingham, at which the only subject for papers and discussions

was that of " Sewer Ventilation."

Six valuable and interesting papers were contributed, and a

most instructive discussion was afterwards held. -

The papers were contributed by the following authors :

Mr. T. Caink, City Engineer, Worcester; Mr. R. Read, City

Surveyor, Gloucester; Mr, W. J. Steele, Deputy City Engineer,

Bristol ; Mr. A. W. Cross, Survej^or, King's Norton Urban
District Council ; Mr. H. H. Humphries, Surveyor, Erdington

Urban District Council ; Mr. C. Chambers Smith, Surveyor,

Sutton Urban District Council.

Briefly summarised, the results of the above able contributions

to the study of the subject under discussion may be stated as :

—

Mr. Caink concluded "that the solution of the problem lay,

as far as the prevention of nuisance was concerned, in checking

the rapid discharge of sewer air from the ventilators ; or in other

words, in transmitting as little air as possible from the sewers QO-n-

sistently with affording such relief as will prevent the pressure in

the sewers rising appreciably above that of the atmosphere."

This object is accomplished by the use of Mr. Caink's regu-

lator, which is also a kind of filter or deodoriser.
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Mr. Read considered that the abolition of the intercepting

trap and the consequent full use of the house drain ventilators

would be the best means of ventilating the sewers.

Mr. Steele was of opinion that no sufiicient evidence was as

yet available that the ventilation of sewers is either necessary or

desirable.

Mr. Cross believed in producing induced currents of air by
means of water spray.

Mr. Humphries had found a combination of surface and
shaft ventilation the best solution of the problem, and considers

that the abolition of the intercepting trap on house drains would
be of the greatest and most necessary assistance to the ventilation

of the sewers.

Mr. C. Chambers Smith favoured an artificial system of

ventilation, such as that of Messrs. Shone & Ault.

The discussion was of the most valuable character.

(See Abstracts, pages 130 to 138 of Appendix.)

On April 23rd, 1904, Mr. H. Gilbert Wh^^att, assoc. m.inst.c.e.,

Borough Engineer and Surveyor of Grimsby, contributed a Paper
on "The Ventilation of Sewers" at a meeting of the Association

of Municipal and County Engineers.

This Paper is conspicuous as a very thorough attempt to

arrive at satisfactory conclusions in regard to the ventilation

of sewers under extremely unfavourable and difficult local

conditions.

The Author, after stating that in his opinion the ventilation

of sewers

—

viz., a continuous current of air in one direction—is

not desirable, except on those occasions where workmen have to

enter the sewer for certain purposes, says that the solution of the

problem appears to be :

—

{a) The adoption of a large number of reasonably sized vent

shafts at frequent intervals.

{b) That sewers must be regularly and frequently flushed.

{c) That the ventilation of the length of drain between the

sewer and the intercepting trap should rest on the

building owner.

(See Abstract, page 138 of Appendix.)

In November, 1904, Mr. Ernest Van Putten, Borough Surveyor
of Lewisham, reported to his Council on Sewer Ventilation. The
leading points in his Report are :

—

c*
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(1) Where surface ventilators are closed and shafts erected

the nuisance is removed from the road surface, but the sewers

are badly ventilated unless some artificial means are adopted to

create an up-draught.

(2) The air emitted from a high shaft is far more foul than

that which is discharged from the surface gratings.

(3) Considers the use of interceptors on house drains are

largely to blame for presence of foul air in sewers.

(4) Suggests as a " partial mitigation of the nuisance " that

sewer ventilators should be put much closer together, and that

the b3^-law as to intercepting traps should be repealed.

(See Abstract of Report, page 142 of Appendix.)

In February, 1906, Mr. Oliver E. Winter, Borough Engineer
of Hampstead, presented to his Council replies from twent3^-six

Metropolitan Sanitary Authorities to his questions on Sewer
Ventilation :

—

(1) What S3^stem of sewer ventilation have you adopted ?

Twenty-four towns reply : That surface gratings in centres of

streets were originall}^ adopted, but these surface gratings are

gradually being closed, and upcast shafts against adjacent

property erected to extract foul air.

Replies from two towns (Westminster and Southwark) : Sur-

face gratings onl}^

(2) Is it giving satisfaction, or have complaints been made ?

Twentj^-five towns repl^^ admitting complaints of different

degrees.

Repl}^ from one town (Southwark) : "Yes."

(6) Give your personal opinion on the subject, especially on
the question of ventilation by open grids in the centres of

streets :

—

Fourteen towns condemn surface grids, either directl}" or

indirectl}^

Two (Eondon County, and Westminster) give a qualified

approval to open grids in the centres of streets.

Ten towns do not reply to this question.

Mr. Winter also presents recommendations from Dr. W. F.

Andrewes, f.r.c.p., d.p.h., and Dr. W. H. Huntley, as to mini-

mising the effect of sewer air escaping into the streets.

(See Abstract of Report, page 143 of Appendix.)

In November, 1906, Mr. Nelson F. Dennis, Borough Surveyor
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of West Hartlepool, presented a Report to his Council giving

details of certain tests for air velocities through ventilating shafts,

columns, surface ventilators, and manholes respectively, and
from which he found that ventilating columns in the line of

kerbs were the most efficient, and based a recommendation
thereon as follows :

—

To ventilate the dead " ends of sewers by means, where
practicable, of shafts 6 in. diameter without bends, affixed to the

gables of houses and connected to the sewers by 9-in. drains,

provided with proper rust boxes. In other places, where shafts

against houses are impracticable, it is proposed to erect venti-

lating columns 8 in. diameter fixed on the kerb line, at an
estimated cost as follows :

—

For the erection of 139 shafts at gables. . . . £^95
„ ,, 70 columns on kerb line . . 980

(See Abstract of Report, page 146 of Appendix.)

Mr. Nelson Dennis has kindly informed the Author that his

practice is to place ventilating upcast shafts by the gables

of houses, at the termination of back street drains, without any
bends except what are necessary to connect the shafts to the

sewers. About ninety of these have been erected. Ventilating

columns are erected on the line of kerbs in such front streets as

have no back street at the rear, of which about sixty have been
erected. Most of the ventilating columns have been of the

following dimensions: Sin. diameter bottom section, 6 in.

diameter top section, each section 15 ft. long, making a total

height of 30 ft. from footpath level, with ornamental base, and

9 in. connection to sewer. A few columns have been erected to

larger dimensions — vis., 10 in. bottom section and Sin. top

section. As a rule, all ends of sewers are connected to ventilators,

either shafts at gables or columns at kerb line.

Dr. A. Campbell Munro, Medical Officer of Health for the

County of Renfrew, reported to his Council in January, 1907,

that "upcast shafts and closed manholes which in 1896 had
replaced open gratings in Renfrewshire had given every satis-

faction, and that the new system has obviated complaints of foul

smells from sewer gratings and overcome the troubles which
formerly arose from the mud from macadamised roads being

swept into the sewers."
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Dr. Munro concluded his report with a warning against a

return being made to the old system.^*'

Special High Shaft Ventilators.—Mr. Ambrose W. Cross,

ASSOC.M.iNST.c.E., Surveyor to the Urban District Council, King's

Norton, has used an arrangement, known as Bladon's patent, of

special air inlet and outlet high shafts (see Fig. 5).

The inlet shafts consist of short columns, 10 ft. to 12 ft. in

height, about 6 in. internal diameter, with hexagonal heads, fitted

with non-return aluminium flaps on each of the six sides so as to

ensure their acting as fresh-air inlets only, and not as outlets.

The outlet shafts are of the same diameter as the inlet, but are

from 30 ft. to 40 ft. in height, surmounted with ordinary wire

netting.

•All the surface ventilators are closed.

Tests riiade by anemometer showed that 2,098 lineal feet of air

passed into the sew^er through the 6-in. inlet shaft in five minutes

during a high wind. This would appear to be a velocity of about

7 ft. per second through the air inlet, corresponding to a wind
velocity of 476 miles per hour.

Another test, extending over twenty-four hours in breezy

weather, showed that 21,000 cubic feet of fresh air was passed

into the sewers through an inlet shaft 11 ft. in height, fitted with

the hexagonal shaped inlets as described above. This is

equivalent to an air velocity through the 6-in. inlet shaft of

about I '22 ft. per second, or a wind velocity of about three-

quarters of a mile per hour.

It therefore appears that, as the experiments were carried out

"during a high wind," and *'in breezy weather," only a com-
paratively small proportion of the velocity of the wind was
caught by the special inlet head and transmitted through the

shaft into the sewer.

The cost of the patent large ventilator, made of strong

galvanised iron, with tube to fit column, 5iin. diameter, is

£^ 15s.

Spare aluminium valves, the only moving parts for repairs

or renewals, cost about is. lod. per dozen.

These ventilators, if alternate inlet and outlet, are placed

about a quarter of a mile apart.

The " Omnifex'' System of Sewer Ventilation.—This system

consists of special ventilating columns, combining in one

column a fresh-air inlet and a foul-air outlet, and has been

*"The Surveyor," vol. xxxi,, p. 37, January iith, 1907.
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introduced by Mr. William E. Farrer, of Star Works, Cambridge-
street, Birmingham.

Each column consists in the lower part of a tube cast within
a tube, the outer portion being divided vertically by partitions

running the entire length and terminating in a bonnet, which is

Fig. 6.

V

V - 7

iv!

1 I

' I

\\ Fig. 7.

SECTION

V-4

PLAN

A — Inner Tube as extended above

bonnet

B —Bonnet, with Alumpnium Flap.

C —Outer Tube.

D — Jnner Tube

E —Inner Tube passing through

outer to connect nianliole

F —-Branch Connections from Outer
Tube carrying fresh air into

drain

G — Flap Valves fixed m line of dram

H —Wfbs cast in forming sub-divisions

in Outer Tube

^3 I—Manhole.

J —Drain connected to Vent Shaft.

K —Mam Pram from Manhole

The "Omnifex" System of Sewer Ventii^ation.

fitted with a series of aluminium flaps and gratings forming

fresh-air inlets. The inner portion, which at its lowest point is

extended through the outer, constitutes the connection to the

manhole which it is proposed to ventilate, and thus forms the

foul-air outlet. The inner portion has no connection with the
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outer, but passing right through it is continued to a greater

height by means of cast-iron or steel extending tubes.

One of the methods in which the ventilator can be applied to

the sewer is shown in the illustration Figs. 6, 7 and 8. Each half

of the outer column has a branch leading right and left of the

sewer, as shown ; but three or four drains can be connected to

one column by enlarging its area and subdividing the outer

portion with a corresponding greater number of branches.

While the pressure of the atmosphere from without causes the

aluminium flaps in the bonnet to open, it also causes fresh air

to pass down the outer portion of the column into the sewer,

and drives the foul air and sewer gas along a section of the

drain until it reaches the next shaft of the series, when it is

drawn through the inner tube and passes away. Should a

down-draught occur through the inner tube and a pressure

be thereby exerted through the outer portion against the

aluminium flaps, they are at once closed by this pressure, and
the foul air cannot escape except by its proper channel.

In connection with this arrangement a special flap valve

has been designed, which, being fixed at the open ends of the

inlet drains connected to manholes thus ventilated, and swinging
easily and lightly in sections (the flaps being formed in two or

more pieces), effectually prevents the sewer gas passing beyond
the outlet shaft connected to such manhole, but at the same time

does not impede to the slightest extent the flow of the liquid,

however small, passing along the drain, whilst the movement of

the sections forming the flap is such that air currents from
behind can easily pass into the manhole, and thus up the

extractor, but cannot pass from the manhole into the drain.

This system of sewer ventilation has been in actual operation

for upwards of three years, and is said to be giving unqualified

satisfaction.

It is said to possess the merits of:

—

(1) Kxtrenie simplicity.

(2) The ready subdivision of a system of sewers into

separate sections for the purposes of ventilation.

(3) The ventilation of one section is not affected by the

ventilation of another section.

(4) The absolute impossibility of foul air and sewer gases

escaping at the street level.

(5) The ready means of ascertaining and ensuring the

efficient working of the system.
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The cost is given the maker at £20 for each column
complete, including shaft 20 ft. in height overall from ground
level 10 ft. to top of bonnet, diameter of inner tube 6 in.

The inner tube can be extended to any height b}^ extending

lengths, price 5s. per lineal foot.

Special flap valves, for use in connection with the above, with

cast-iron socketed pipe at back of same, sectional flaps with

brass pins and bushes :

—

6 in., £2 IDS, each. gin., ^3 los. each.

The "Omnifex" system has been adopted by the authorities

at Trowbridge in connection with the ventilation of the town
sewers.

* " The Surveyor," vol. xxx., p. 151,
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CHAPTER IV.

SEWER VENTILATION BY ARTIFICIALLY-PRODUCED

AIR CURRENTS.

Numerous appliances have been invented, tried and abandoned,

having for their object the extraction of foul air from sewers.

It would be unprofitable to even refer to many of these inven-

tions, most of which appear to be so perfectl}^ sound in theory,

but as soon as they have been put to a practical test have been

found to result in nothing but disappointment.

Ventilating valves, such as Sugg's Continuous Up-draught
Ventilator, Cregreen's Air Inlet Valve, and many others, have
been tried in vain.

Many cowls, fixed on the tops of pipe ventilating outlets,

including Banner's, Boyle's, Buchan's, Hellj^er's, Kite's, Stevens'

and others, both outlet and inlet, have been tried extensively,

but the generall}' expressed experience of those who have tried

them is that the outlets of ventilating pipes are better without

them than with them, and that the usual result of a cowl of an}"

kind is to materiall}^ and detrimentally affect the ver}^ purpose

for which it has been put up.

The result of all these trials has been that scarcely any air

valves or cowls are now in use anywhere.

The application of heat in order to produce an induced
current of foul air from the interior of the sewer, and to cremate

the foul gas before it passes into the outer atmosphere, has been
tried with some measure of success.

Among the earliest apparatus on the above lines was the

Ventilating Column invented about 1887 by Messrs. Holnian &
Keeling. It consisted of an iron column connected to the sewer
by ordinary earthenware pipes, somewhat in appearance like a

lamp column, with an ordinary street gas lantern at the top.

Openings were made into the column a little below the level of

the lantern. An atmospheric gas burner w^as placed in the base

of the column, and above this burner was a system of inverted

iron cones and fluted passages. The sewer air entered at the

base of the column, and passed up through and around the

burner and inverted cones and fluted passages, heated by the

gas consumed at the burner to a temperature of 630 deg. Fahr.
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It was claimed that all germs were destroyed by contact with the

heated cones and passages before escaping into the atmosphere.
The burner consumed about 6 cubic feet of gas per hour, and

the cost for gas was from £^ to £6 per annum.
It may be not unprofitable to take the recorded evidence of

experts who have had experience of ventilating gas lamps.

Mr. W. N. Blair, when Borough Surveyor of Bootle, erected

one of Holman's Sewer Ventilating Columns. He found it to be
passing from 2,430 to 2,640 cubic feet of air per hour. The velocity

in the shaft was 235 ft. to 260 ft. per minute, and the cost was
£\o to £12 per annum for gas. With plain 6-in. pipe shafts

he got quite as much result as from a Holman Column, with-

out any cost for gas.

In a further set of trials in I^ondon, in 1893, Mr. Blair got

practically as much air extracted without gas as with it.-'"

Mr. O. C. Robson, of Kilburn, found on experiment that he
was getting a better velocit}^ with an ordinary upcast shaft than
with a Keeling Destructor. It was very expensive and very

unsatisfactory,!

Mr. Lemon, of Southampton, had the same experience as

Mr. Robson.
Mr. A. E. Collins (Reading) erected fourteen Keeling's Sewer

Gas Destructors in 1890. In other parts of the borough 6-in.

pipes were erected against houses, or 9 -in. standards were fixed

in the streets. The latter system proved itself to be quite as

satisfactor}' as the Keeling Destructors, without the heavy
expenditure necessitated by the latter apparatus for gas.|

Mr. Thomas Walker, of Croydon, has stated that he put up
one of Keeling's Destructors which was well tried, with results

far better than any other. It was placed on high ground, on the

apex of a 9-in. sewer, and on the 6-in. pipe connected with it an
anemometer was placed for man}^ wrecks, registering the speed of

air passing from the sewer to the destructor. The average was

1,507 cubic feet per hour, with 8 cubic feet of gas consumed in the

burner, and the temperature of the air inside the column, 4 in.

above the burner, was 190 deg. Fahr. (April, 1890). At the same
time, anemometers placed in ventilation pipes in various parts of

the borough gave an average of 1,852 cubic feet per hour.§

Mr. George B. Carlton (Beckenham) found he could get the

* "Proceedings of the Association of Municipal and County Engineers," vol. xxiv., p. 74, 1898.

t "Proceedings of the Association of Municipal and County Engineers," vol. xxiv., p. 275, 1898.

t "Proceedings of the Association of Municipal and County Engineers," vol. xx., p. 130, 1894.

§ "Proceedings ofthe Association of Municipal and County Engineers," vol. xvii., p. 9, 1890.
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Fig. 9.

Webb's Sewer Ventilating Lamp at Blackpool.
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same result from an upward shaft as Keeling gets from his

destructor without the additional expense of burning gas.
*' Sewers can be ventilated by pipes without introducing the

burning of gas."

Mr. H. H. Humphries (Erdington) says :
*' Good gas lamp

ventilators are undoubtedly useful for fixing at isolated points

where it is difficult or undesirable to erect a shaft."f

T/ie Webb System of Sewer Ventilation or Seiver Ventilating

Lamps.—One of the most satisfactor}^ of the heat extractors and
destructors is that invented and patented by Mr. J. E. Webb, c.E.

(The Webb Eamp Company, limited, ii Poultry, London, E.C.).
" This apparatus (according to the inventor), although having

the same appearance as the ordinary street lamp, but somewhat
more substantial, is really a mechanical apparatus. The burning
of coal gas, or other inflammable material, cannot be carried out

except combined with ox3'gen, and at the same time provided

with an outlet for the products of combustion of the spent gases

to pass away. The construction of the Webb I^amp facilitates the

burning of coal gas or oil fuels with the greatest possible con-

sumption of oxygen per unit of the combustible material, whether
coal gas or oil, generating the maximum amount of heat con-

tained in the material consumed, and at the same time giving

the full amount of light contained therein, while the products

of combustion, or unconsumable gases, pass away freely without

allowing the escape of heat until it has accomplished its intended

work, and also creating a continual partial vacuum between the

point of combustion of coal gas or oil in the apparatus itself,

thereby making a powerful extractor. It is only necessary to

connect, the apparatus by a hermetically sealed tube to sewer,

sewage tank, or underground convenience or building, and
thereby draw away the air at anj^ given point. The rays of light

and heat are caught on reflectors, one at the top and one at the

bottom of the apparatus. These are made concave at such an

angle that every ray of light passing upward or downward from

the burners will strike on the reflector, and thus pass through

each other. The top reflectors being the most powerful, the

sewer gases are forced up through this cone of heat and light.

The top reflector is contracted to an outlet of about 3i in. in

diameter. The sewer gas or air drawn into the apparatus has to

pass through this superheated cone of air, which maintains an

*" Proceedings of the Association of Municipal and County Engineers," vol. xvii.,p. 20, 1890.

t " Proceedings ofthe Association of Municipal and County Engineers," vol. xxix., p. 183, i8gc.



Fig. 10.

Webb's Sewkr Ventilating Lamp, Bi.ackpooi..
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equal temperature of approximately 550 deg. Fahr. for the last

12 in. before it reaches the outlet, thereby ensuring the splitting

up and destruction of every molecule of combustible gas or

organic matter.

"The top part of the lamp is made of two steel cones, hermeti-

cally sealed top and bottom, forming an air-jacket with about

4 in. between the two cones in the centre, thus preventing the

escape of the heat from the inside by radiation.
" The whole of the apparatus is circular to counteract unequal

expansion and contraction in inclement weather. The glass is

specially treated to withstand the rapid changes of temperature
when the gas is turned out.

" This apparatus possesses several new features :

—

"(i) Convection of rays of light and heat by reflectors, and
thereby producing ' convex rays.'

"(2) Destruction of organic matter by focussing heat rays

on them.

" (3) Conservation of heat by air or pneumatic isolation.

" So pronounced is the reflection that a photograph taken in

daylight shows the cone of reflected light from the point of

combustion to the base of the top reflector.

"There is no possibility of organic matter or foul gases

passing through the apparatus without being destroyed, from the

fact that it does not rely on actual contact with heated surface,

but is forced through superheated space."

Four of Webb's Ventilating and Destructor I^amps, as shown
in Figs. 9, 10, II and 12, have been installed, under the Author's

supervision, at Blackpool. The}^ are as follows :

—

No. lyamp.
Diameter of

vSewer in inches.
I^ength

of

Sewer

in

I,ineal

Yards.

Number

of

Manholes.

Number

of

House
Connections.

Cubic
Capacity
of Sewer,

Gradient
I in

I. Highfield-road... 15 717 12 208
Cubic feet.

2,640 286-17

2. Abbey-road 15 800 II 48 2,945 500

3- Middle-lane 15 807 10 13 2,970 350

Hawes Side-lane
( 600 yds. 15 1
(325 yds. 18 )

925 9 47
( 2,209 ^

I 1,723 )

500

3,932
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The cost of installing the ventilators was as follows:

—

£ s. d.

Four lamps complete, delivered at Blackpool 80 o o

Laying gas on to same 4111
Erecting and connecting to sewers 31 18 10

Total . . . . ;^ii6 o 9

Average cost of one ventilating lamp complete, ^29 nearly.

Aiimial Worki7ig Cost for Fo2ir Ventilating Lamps.

£ s. d.

Corporation gas : 397,383 cubic feet at 2s. 4d. 46 7 2

Mantles and chimneys 547
Attendance, repairs, painting, etc 841
Depreciation, 10 per cent on 116 11 12 o

71 7 10

Deduct credit for street lighting .... . . 500
Net cost per annum . . . . ;^66 7 10

Average cost for one lamp, £16 iis. iid.

Messrs. Shone &' Aulfs Hydro-mechanical System of Sezver

Ve7itilation.—This system is based on the principles which have
been in successful operation for many 3'ears in the ventilation of

mines. The air is extracted from the sewers by means of a fan,

driven electricall}^ or otherwise, and the admission of fresh air

into the sewers is rigidly controlled at all openings leading into

the sewers. By this means only sufficient fresh air is drawn
into the sewers to keep the air in the sewers wholesome and free

from danger, and the amount of vacuum caused b}^ the fan is so

graduated as to avoid any possibility of destroying the water-

seals in the house drain intercepting traps.

The following description of the details of the above system

of sewer ventilation is abstracted from a Paper read by Mr.

Shone before the Annual Meeting of the Association of Municipal

and County Kngineers held at Liverpool in June, 1907, and
reported in the " Proceedings " of the Association (vol. xxxiii.,

page 354)

"The system has been called the ' h3'dro-mechanical ' system

because, as its name implies, mechanical power is employed to

drive a fan for the purpose of creating vacuum or air-exhausting
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power, as is done in connection with the ventilation of mines

;

and the natural plenum power that is created by water-closet

discharges falling down soil pipes is also to be utilised on the

hydro-mechanical system to augment, as much as possible, the

volumes of air that will be drawn down the soil pipes into the

drains, and through these into the sewers, by the exhaust action

of the fan, wherever the ventilated interceptor traps will be

in use.

''The adoption of the hydro-mechanical system of ventilation

will practically involve the reversal of the existing methods, but

that, notwithstanding this radical change, it can be readily

adapted either to existing old, or to proposed new, drainage and
sewerage works, whether such works are on the 'dual,' or

'combined,' or on the 'separate' system.

"A fan and motor (steam, gas, oil or electrical power) can be

built and fixed in a chamber above or below ground, at some
convenient place, with an air-purifying or filtering chamber
attached (see Fig. 20). It would then be necessary to provide

and fix as many of the special interceptor traps (see Figs. 15, 16,

17 and 18) as there would be house drains to be ventilated by
them ; also a like number of small special regulated air inlets

would be required in connection with the ventilation of house
drainage work. Again, in order to ventilate the pipe which
carries the surface waters from the street gullies into the sewer,

as many special regulated air inlets (see Fig. 19), having auto-

matic aluminium reflux valves attached to each, should be

provided and fixed as may be most convenient ; the number of

these latter to correspond to the number of gully drains to be

ventilated. It is intended (see Figs. 15 and 16) to fix the

special ventilated interceptors in ordinary house drain man-
hole chambers, having perforated entrance covers, to permit of

free ventilation in the chambers ; also the drains and intercept-

ing traps to be laid on the inverts of the ordinary manhole
chambers in question ought to be wholly covered, and made
air and water tight. That part of the drain pipe which joins

the interceptor on the house side of the latter should have a

movable airtight cover fixed over it for inspection purposes, as

shown by Fig. 17 (page 53).

"The improved interceptor shown by Figs. 15, 16, 17 and 18

not only permits of the sewage water-seals on both sides of it to

be ventilated, but also permits the air on the house side of it to

pass over it into the drain on the sewer side of it to ventilate it.
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Section.

Fig. 15.

Plan.

Fig. 16.
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Fig. i8.
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'*In order to ventilate the drain on both sides of the inter-

ceptor two small and short pipe openings are inserted in the
body of the interceptor itself, well above the level of the trap

waters on either side of it ; these pipe openings have socket
terminals in which are fixed air pipes of the shape and form
shown in Figs. 15 and 16. One of these air pipes—the one which
stands perpendicularly in its socket on the sewer side of the

interceptor—has a special cap piece at its upper end, and to this

is fitted a very sensitive and mechanically precise aluminium
reflux valve, which opens freely when the current of air flowing
from the house drain is sufficiently strong to compel it to do so

;

but which, on the other hand, when plenum actions take place

in the sewer instantly closes again. By the aid of this simple
sensitive reflux valve the foul air of the sewer can be prevented
from gaining access to the house drain, on the house side of the

interceptor, as effectually, sanitarily speaking, as it can be by the

interposition of the water-trap of an efficient interceptor.
" The hinged valves used are made (see Figs. 15 and 16) in

the form of spherical segments, with their concave sides resting

against the valve seating. The valves are carefully stamped out

of thin sheet aluminium, and ground true to their seatings so as

to be quite airtight, and they are accurately suspended from
pointed screws and balanced so as to open and shut with the

least movement of air ; and as aluminium is very light and
strong, and is not oxidised by air and not attacked by sul-

phuretted hydrogen, carbonic acid or hydro-carbon gas, its

durability and uncorrodible character may be relied upon.

Figs. 17 and 18 are facsimiles of Figs. 15 and 16, so far as the

shape and make of the house drain manhole chamber is con-

cerned, but in Figs. 17 and 18 the iron entrance cover is made air

and water tight, and the drains within the manhole chamber
which carry sewage from the house to the interceptor are open and
semi-circular in shape. The body of the interceptor, too, in this

chamber, although identically the same as the interceptor shown
in Figs. 15 and 16, has only one air opening in it, and the hood
piece at the top of the perpendicular air pipe—which is in

communication with the interceptor, and in which the regulated

air-inlet piece and the aluminium reflux valve are fixed—is so

designed that the air of the manhole chamber can readily enter

it to ventilate the drain on the sewer side of it."

The arrangement shown in F'igs. 17 and 18 is intended to be

applicable to ordinary manholes with exposed inverts and closed
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Fig. 19.
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covers, but the arrangement much preferred by Mr. Shone is

illustrated by Figs. 15 and 16.

By the adoption of the latter system the soil and other waste

pipes connected with the interceptors and drains, and with the

sewers as well, would then be ventilated, partly by the air which
would be forced by water-closet and bath discharges down the

soil and other waste pipes into the drains and sewers, and partly

by the air that would flow by gravitation down the soil and other

pipes into the sewer, whenever the air in the latter was of a

lighter specific gravity than that of the outside atmosphere
surrounding the roofs and the tops of the soil and other pipes.

These latter would then act the part of dow^ncast shafts, and the

sewers themselves would become equivalents of upcast shafts on

the principle upon which furnace ventilation is brought about in

mines

—

e.g., if the temperature of the air of the sewer became, as

it would do at times, 10 deg. Falir., more or less, higher than the

air of the drain on the house side of the interceptor, then

undoubtedly a current of air would be induced to flow from the

drains on the house side to the drain on the sewer side of the

interceptor. If this latter be 30 ft. long to the sewer, and we
treat it as a chimney or upcast shaft of that length terminating

in the atmosphere outside and not in the atmosphere inside

of a sewer, then the velocity at which the air would flow to the

sewer through the regulated air inlet opening of the interceptor

would be, allowing 33 per cent for friction, about 4 ft. per second.

If the regulated inlet be circular in shape, and i in. in diameter,

the volume of the ventilating current would be equal to

1*32 cubic feet, or -8^ gallons, per minute.

The power required to move the air by means ot a fan can

be found approximately, when the size of the delivery pipe is

known, from the following formula, which is for fans of good
design :

—

-g p _ u3 X a X -y/i +h
250,000

Where u = Velocity of air through delivery pipe of fan in feet

per second,

a = Area of deliver}^ pipe, in square feet,

h = Total pressure against the fan (suction and
delivery), in inches of water.

In regard to cost, two separate egg-shaped sewers—3ft. by
2 ft., each to be 2 miles long, or 4 miles altogether, flowing two-
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thirds full of sewage, and having 1,408 house drains and 282

street gully drains connected to them, and for each connection
to contribute half a cubic foot of fresh air into them, plus 50 per

cent as an allowance for leakages—could be ef&ciently ventilated

by a fan requiring one-fifth of a horse-power to drive it ; and the

cost of power in the case of a motor using about 8 British ther-

mal units of electrical energy, at, sa}^, id. per British thermal unit,

would be 8d. per day only, or at the rate of id. per day for 1,000

of the population, equivalent to £1 los. 5d. per 1,000 of the popula-

tion per annum. The water-gauge vacuum necessary to create to

effect the ventilation would be under i in. at its maximum

—

i.e.,

at the fan ; and the plenum necessar}^ to force the air through the

filter and up the outlet into the atmosphere would be equal to

about^ in., or i^in. of water altogether. But at no house drain

interceptor, or street gully trap, would the vacuum caused by
the working of the fan required to ventilate the two separate

h3^pothetical egg-shaped sewers (each to be 2 miles in length,

and both to converge at or near to the fan chamber) exceed half

an inch of water, and consequentl}^ there need be no fear what-

ever that any of the traps named would be unsyphoned.
Mr. A. M. Fowler, m.inst.c.E., in a Paper read at the Man-

chester Congress of the Sanitary Institute in September, 1902,

apparently quoting from figures which had been supplied to

him, states that the cost of the electrical energy alone, at 3d. per

Board of Trade unit, amounts to ^5 17s. lod. per 1,000 of the

population per annum.
Mr. E. G. Mawbey, m.inst.c.E., Borough Engineer of Leicester,

in a Paper read at a meeting of the Association of Municipal and
County Engineers in July, 1904, states as the result of actual

experience at Leicester that the electrical energy at id. per

unit amounted to £S 3s. iid. per 1,000 of the population per

annum for a population of 356 experimented upon, but admittedly

the air was changed in the sewers an excessive number of times

during the experiment referred to, and Mr. Mawbey states that

probably satisfactory results could be obtained at an expenditure

of £2 7s. 6d. per 1,000 of the population per annum for electrical

energy.
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CHAPTER V.

DEODORISATION OF SEWER AIR OR SEWER GAS.

Many devices have been tried, from about the year 1866 until

the present time, to purify, or at least to render harmless, the

foul odours emanating from sewer manhole openings. Most
people have felt what was so happily, if somewhat sarcastically,

expressed by the late Mr. Wni. George Laws, when City

Engineer of Newcastle-on-Tyne, that "the system of surface

ventilators over sewer manholes as a means for securing that

every person passing by shall breathe the greatest possible

amount of poisonous gas is almost perfect, but as an outcome
of engineering effort it is depressing."

Charcoal, sulphurous acids, dry earth, and other absorbents

have been placed in the manhole or other sewer openings.

We have seen that as far back as 1862 the late Sir Robert
Rawlinson advocated the use of charcoal filters.

In 1875 Mr. H. P. Boulnois, when City Surveyor of Exeter,

introduced a system of conveying the sewer air through the

crown of the sewer at regular intervals into earth deodorisers

fixed above the crown of the sewer. Mr. Boulnois, in a some-
what humorous footnote at page 342 of his " Municipal and
Sanitary Engineers' Handbook," states that in consequence of the

adverse criticism of an eminent sanitary authority he " allowed

the matter to drop." Many will think he would have been well

advised if he had developed the principle of his patent, which
was undoubtedly a good one, pace the "eminent sanitary

authority."

In 1879 Mr. Baldwin Latham invented and patented a char-

coal ventilator or trap which was extensively introduced, but

which has now been almost entirel}^ discarded in consequence

of the difficult}' of renewing the charcoal after it had become
saturated and useless as a deodorant.

Messrs. Adams brought out a chemical deodoriser, soon after

Mr. Latham's, in which the outward current of sewer air was
made to pass through asbestos yarn, which was kept saturated by
capillary attraction by dipping into a liquid disinfectant. This

system was well tried, but experience derived from its use was
not encouraging.
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In 1884 Mr. Knight, then Surve5^or to the Mile End Vestr}-,

introduced a deodorising sewer ventilator practically on similar

lines to that of Messrs. Adams, but using cotton wicks instead of

asbestos.

Reeves V^entilators (Reeves Chemical Sanitation Company,
lyimited).—The Reeves system is intended to produce artificial

oxidation of the sewer air, before it escapes in the outer

atmosphere, by means of apparatus placed in specially pre-

pared sewer manholes, the other manholes being closed with

airtight covers.

Two chemical-ware vessels are placed in a recess formed in

the manhole. The larger vessel contains a specially-prepared

mixture of dry manganate of soda, called by the proprietors
" Reevezone," and the small vessel contains strong, clear

sulphuric acid. These chemicals are caused to mix continu-

ously, meeting on the ware drip, the result of their mutual
reaction being the formation of sulphuric acid gas, oxygen
gas, permanganic acid and soda sulphate. These gases purify

the foul air they come in contact with, whilst the oxidising

solution falls into the sewer and has a beneficial effect on the

sewage. The water supply for mixing the " Reevezone" is taken

from the water main. Where it enters the manhole a drop stop

valve is fixed to the pipe, which when the pressure from the

main ceases closes, and so entirely prevents air being sucked into

the main. There is also another valve and a syphon of water

about 3 ft. deep, which completely locks the pipes against any

back pressure. Beyond the syphon a branch pipe with valve and
spray is fitted, the discharge of the spray being thrown on to the

three pots on which the chemicals fall after the gases are given

off. The result of the water striking against the pots is that a

fine spray or mist of the chemicals is produced, which in falling

into the sewer purifies the gases coming up the shaft.

The cost of introducing the fifty- three sets of apparatus at

Edinburgh was :

—

Three experimental apparatus, at ;^i5 . . . . 45 o o

Fifty apparatus as per contract, at £10 . . . . 500 o o

Altering fifty-three manholes to suit apparatus,

at £n 371 o o

Total ;^9l6 o o

Say, ^17 5s. 8d. each.



Thk Ventilation of Public Skwkrs. 6i

Cost of providing the necessary chemicals is from £2 to ^3
per annum. •'^

Mr. Greatorex, at Sutton, also had experience in Reeves'

system.

Mr. Harris Reeves' Latest Improved Type of Seiver Ventilator.

—It is claimed for this ventilator that it is much cheaper in use

than the type described on page 60.

poos _____ ;

For /

Si/ppo«?TiNC Cylinoei?

Fig. 21.

The principle upon which this improved ventilator works is

the prevention of sewer gas being made by keeping up a con-
tinuous flow of saturated air through the sewer, and rendering
unnecessary the work of deodorisation. It falls, therefore, more

* Paper by Mr. Alex. Stewart, assoc.m.inst.c.e., " Proceedings of the Association of
Municipal and County Engineers," vol. xxiv., p. 269.
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properly under Chapter III., but for convenience will be described

in the present chapter.

''As much fresh air as possible is continuall}^ forced into the

lower sewer at a pressure that will not affect the traps connected

to the adjoining higher sewers, and is of sufficient weight to

freely shift the heavier gases of such lower level sewer. The air

from the surface is saturated with a chemical which prevents the

action on the sewage that, in ordinary ventilation, produces

sewer gas."

The Reeves 1908 Sewer Ventilating Apparatus is made in two
patterns. Figs. 21 to 23 inclusive show a section and two plans

of the apparatus as fixed in a specially-built sewer manhole, not

required for the means of entering the sewer, or in a sewer

manhole having a side entrance thereto. Fig. 24 shows a

section of the apparatus as fixed in an ordinary sewer manhole.

In the latter case each part can be easil}- removed in a few

minutes, so as to allow entering the manhole when necessary.

The cost of working three of the above ventilators in the

manholes of the deep-level sewer of the London County Council

in Dawes-road, Fulham, for the year ending December 31st,

1906, is reported to be as follows :

—

£ s. d.

388,000 gallons of water, at 6d. .. 9 14 o

Chemicals for saturation 0180
Chemicals for cooling the water . . 012 o

Total for three ventilators £\\ 40
^ - £11 4s. od. - .

Cost of one = ; = £^ 14s. 8d. per annum.
3

Mr. Harris Reeves courteously informs the Author that the

price of the apparatus Fig. 21 (on page 61) for sewers having side

entrances is each. For apparatus Fig. 24 (page 65), for ordinary

manholes, the price is £10 each. Prices are f.o.r., and exclusive

of fixing and laying on water supply.

For an unventilated sewer Mr. Harris Reeves considers that

his apparatus should be placed at not exceeding 300 j-ards apart,

and for sewers where ventilating shafts are already erected

against houses they may be placed at not exceeding 440 yards

apart.

Mr. Harris Reeves also states that in his newest apparatus the

consumption of water is reduced to 230 gallons per day.
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Caink's Sewe7' Ventilatijig Apparatus.'— The object sought
to be attained in the above invention was to prevent any
appreciable rise in the air pressure of the sewer, and yet main-

tain a very slow movement of the sewer air in its exit from

the ventilator. It was necessary, therefore, to distribute the

outflow as evenly as possible over all the ventilators in the

neighbourhood, and to exclude any active interference on the

part of the wind. The air is therefore caused to pass through a

layer of cotton-wool. It allows a gentle ingress and a gentle egress

of the air as the conditions within the sewer required. The
effect of the wind is practically excluded.

The cotton-wool also possesses the property of filtering the

air in its passage through it.

During the summer months the cotton-wool remained in

good condition, but in winter, when the external temperature

was much below that of the sewer, the disc of cotton- wool became
soddened and useless. To overcome this difficulty an arrange-

ment was devised whereby the heat contained in the sewer air

w^as made to raise the temperature of the cotton-wool above that

of the air which warmed it. Referring to the illustration Fig. 25,

A is a cylindrical casting having ribs projecting inwards for the

purpose of increasing the surface of contact for absorption of heat.

The lower end of this casting rests upon the ventilating shaft,

which rises from the sewer; the top of the casting carries the

surface grating. B is a separate casting, which is kept thermally

insulated from A. The above part of this casting is also ribbed

for the purpose of securing the maximum abstraction of heat
;

the upper part of it consists of a cylinder enclosing the layer of

cotton-wool, which is supported by a grid under which is the

arrangement of gills forming part of the casting. In the centre

of the gills a cup is formed which, if desired, can be used to

contain a disinfectant or germicide.

Upon the top of the inner cylinder rests a conical glass cover

to protect the wool from water getting in from the surface.

When the air passes outwards from the sewer to the external

atmosphere it first comes in contact with the inner casting,

which extends a short distance down the shaft, and when the

temperature of the atmosphere is below that of the sewer air the

cold metal lowers the temperature of the latter, causing it to

part with some of its moisture, which condenses upon the metal.

The heat abstracted from the air is conducted upward by the

metal, raising the temperature of the cylinder surrounding the
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cotton -wool, and consequently by radiation from the inner sur-

face of the cylinder raising the temperature of the cotton-wool

d^ct/on //iroe/^/f Marr/jo/e.
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The air, after playing round the lower part of the inner cast-

ing, passes into the annular space between it and the outer

ribbed casting, which is in contact with the cold earth, and at the

COTTON WOOL

ZlrtC LAGGING

RIR3 CO"DOCT|r«C

DlSfflFECTANT

FELT WASHER

E/^BTTHEnWARE

B
FINS ABS^HACTlNC, HEAT

FROM SEWER

nCRCrCOR BRICK

^VjENTtLATlNG SHAFT

Fig. 25.

Caink's Sewkr Ventilation.

surface of the ground with the external atmosphere ; this cold

metal lowers still further the temperature of the sewer air,

depriving it still more of its moisture, which trickles downi into
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the sewer. The air now, although containing much less moisture

than before, is still saturated, owing to its temperature being

correspondingly lowered. It then leaves the outer casting and
returns to the upper part of the inner one, passing through the

openings between and coming into contact with the gills before

mentioned, whereby its temperature is somewhat raised and
consequently reduced dry ; it then passes through the cotton-

wool, which has been warmed by conduction and radiation above

the dew-point of the sewer air passing through it, and escapes

under the glass cover to the grating at the surface.

The cotton-wool filter should be changed every three months.

A slight dampness does not interfere with the transmission of air
;

on the contrary, dampness would add to its efficiency as a filter of

the organisms, the microscopic globules of water more effectually

arresting and retaining any minute particles of solid matter,

whether dead or living, than perfectly dry fibres.

The apparatus is said to be quite successful in attaining the

object desired.^'

Mr. Caink kindly informs the Author that the price of his

sewer ventilator is :

—

The working expenses consist merely in changing the cottor?

about four times a year, at a cost each time of about 2d. For

sewers up to 18 in. diameter Mr. Caink recommends that his

ventilators should be placed about 200 yards apart ; and for

sewers 18 in. diameter they should be placed about 100 yards

apart. For sewers up to 15 in. in diameter the smaller size

(9 in. diameter) may be used.

The evidence of many of those who have had practical

experience in the use of charcoal trays and other deodorants is

almost uniformly unfavourable. Thus :

—

Mr. Thomas Wai^ker, Croydon (1890).—Up to 1876 no town
used charcoal in sewer ventilators so fully. Four men were
exclusively engaged in changing it and reburning it. Since

then the manholes and ventilators have been open to the street

surface.

t

Mr. T. de Courcy Meade (1892).—They become useless in

* "Proceedings of the Association of Municipal and County Engineers," vol. xxix., p. 147.

t "Proceedings of the Association of Municipal and County Engineers," vol. xvii., p. 9.

For 9 in. diameter . . £^ )

For 12 in. diameter . . £11 )

f.o.r. Worcester.
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two or three days. Had removed hundreds of these ventilators,

as he found them worse than useless.*

Mr. J. T. Eayrs (1892).—Agreed as to the inefficacy of these

ventilators. Does not know of any town in England where
believed in now.

Mr. Cowan, Mr. Robinson and others agree.*

Mr. R. Rkad (1899).—The application of costly apparatus con-

taining charcoal and other chemicals for deodorising the gas is

of very little use
;
they are generally merelj^ stoppers of the

ventilation—an effect which can be more easily and cheaply

produced by plugging the holes in the manhole covers.

f

* " Proceedings ofthe Association of Municipal and County Engineers," vol. xix.,pp. 34,35,36.

t" Proceedings ofthe Association of Municipal and County Engineers," vol. xxv., p. 303.
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CHAPTER VI.

COMPARATIVK COSTS OF THE VARIOUS SYSTEMS NOW IN USE.

The Author has experienced some difficulty in obtaining reliable

information as to the first cost of installing the systems of sewer

ventilation now in actual use, as well as the cost of working and
maintenance of the same. In every case he advises his pro-

fessional brethren to regard the following particulars as approxi-

mate only, and as some guide for comparisons, but not to be

taken as bases for estimates or other responsible purposes. For
such requirements the Author need not emphasise the necessity

of obtaining direct information from the makers or users of

the particular apparatus under consideration.

In estimating for annual costs, the item " Depreciation " (in

every case put at 10 per cent of the first cost) must be considered

to mean an approximate annual allowance for providing interest

and sinking fund for repayment of the capital outlay within a

limited time, and does not include cost of repairs or maintenance.

It is, of course, merel}^ a rough approximation to what would
be allowed for in practice, having regard to the comparative

durabilities of the articles in question.

For purposes of comparison it will probably be most con-

venient to proceed on a basis of cost per mile of sewer ventilated,

but here, again, caution must be observed in not assuming the

figures given as absolute costs, although they are based on much
experience, as it is obvious that a 9-in. pipe sewer will be much
less costly to ventilate than a 9-ft. barrel sewer.

Shafts 6 in. by 4^ in. against Gables of BuiIvDings.

1 2 lineal yards of glazed stoneware socket

pipes, laid 3 ft. under cover, cement
joints, connected to manhole and clean-

ing chamber at foot of shaft, at 4s. . . 280
Cleaning chamber at foot of shaft, 12 in. by

9 in., 9-in. brickwork set and rendered in

cement mortar, with cast-iron airtight

cover ^ TOO
Ca7Tied forward
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Brought foi'wai'd

30 lineal feet of cast-iron shaft, 6 in. by 4^ in

inside, 15 lb. per lineal foot, rust joints

and fixed to wall, at is. 6d

Galvanised wire net to protect top. .

Total .

Placed at intervals of 176 lineal yards apart

:

Cost per mile of sewer

A?i7mal Cost per Mile.

Depreciation, 10 per cent on £^'] 15s. .

Repairs and maintenance, say,

Annual cost per mile of sewer . .

2

o
5

2

o

6

57 15

£ s.

5 15

5 4

d.

o

d.

6

6

o o

Shafts 8 in. by 6 in. against Gabi^es of Buii^dings.

£ s. d.

12 lineal yards of 12-in. glazed stoneware
socket pipes, laid 3 ft. under cover, cement
joints, connected to manhole and chamber
at foot of shaft, at 5s. 2d 320

Cleaning chamber at foot of shaft 15 in. by
12 in., 9-in. brickwork laid and rendered

in cement mortar, with cast-iron airtight

cover 130
30 lineal feet of cast-iron shaft, 8 in. by 6 in.

inside, 30 lb. per lineal foot, rust jointed

and fixed to wall, at 2s. gd 426
Galvanised wire net to protect top 030

Total £^ 10 6

The above placed at average intervals of 176 lineal yards

apart, or ten to one mile, will cost £8^ 5s. per mile of sewer.

An7i7ml Cost per Mile of Sewer. £ s d
Depreciation, 10 per cent on £8^ 5s 8 10 6

Repairs and maintenance, say, 5 9 6

Annual cost per mile of sewer ;^I4 o o
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6 in. diameter ventilating columns, 30 ft. high above
Ground Level, 6^ in. diameter at Bottom, 6 in. diameter
AT Top, fixed on Line of Kerbs.

£ s. d.

9 lineal yards of 9 in. diameter glazed vStone-

ware pipes as above, at 4s i 16 o

Cleaning chamber at base of column . . . . 100
6^ in. to 6 in. internal diameter taper wrought-

iron or steel tubular ventilating column,

30 ft. high above ground level, with cast-

iron ornamental base, section collar, and
galvanised top protector, erected complete 800

Total . . . . ;^io 16 o

Placed 176 lineal yards apart :
—

Cost per mile of sewer 108 o o

Afinual Cost pe?' Mile of Server.

£ s. d.

Depreciation, 10 per cent on ;^io8 10 16 o

Maintenance and repairs 540
Annual cost per mile of sewer .. .. £16 o o

8 in. diameter ventilating columns, 30 ft. high above
Ground Level, 9 in. diameter at Bottom, 8 in. diameter
AT Top (both internal), fixed on Lines of Kerbs.

9 lineal yards of 12-in. glazed stoneware £ 5. d.

pipes as above, at 5s. 2d 2 6 6

Cleaning chamber I 3 0

9-in. to 8-in. wrought-iron or steel tubular

ventilating column, 30 ft. high above
ground level, with cast-iron ornamental
base, section collar, and galvanised top

protector, erected complete 14 0 0

Total £^7 9^
If placed at an average distance of 176 lineal yards apart :

—

£ ^- d.

Cost per mile 174 15 o
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Anmial Cost pei' Mile of Sewej\ £ s d
Depreciation, lo per cent on ^174 15s 1796
Repairs and maintenance, say, 6 10 6

Total £2\ o o

Bladon's Patent Aluminium Valve Non-return
Inlet Ventilator.

This ventilator, made by Mr. T. E. Bladon, Northwood-street,

Birmingham, has been used by Mr. Ambrose W. Cross, Surveyor

to the King's Norton Urban District Council.

Cost of ventilator, made of strong galvanised £ s. d.

iron, with tube to fit a 5^^ in. diameter

inside, is about 1150
If placed alternate inlet and outlet it is stated to be effective

at about 440 lineal yards apart ; the cost will therefore be about

£\ 15s. in addition to the cost of the 6-in. ventilating column
(page 39); or spaced as above, equal to ;^i2 iis. each, or at the

rate of £^0 4s. per mile.

A 71mm I Cost per Mile of Sewer. ^ ^ ^
Depreciation, 10 per cent on ;^5o 4s 500
Repairs and maintenance . , 5 19 7

Total ;^io 19 7

The "Omnifex" System of Sewer Ventilation.

£ s. d.

Cost of each ventilating apparatus 20 o o

Carriage and fixing, say, 500
18 lineal yards of glazed stoneware 6-in.

socket pipes for branch connections, at

3S. 6d 330
Base for ventilator, say, 4 17 o

Total £z3 Q Q

As the ventilators are placed about 300 lineal yards apart, or,

say, six to a mile of sewer, the cost per mile of sewer ventilated

will be about ^198.

Anmial Cost per Mile of Sewer Ventilated.

£ s. d.

Depreciation, 10 per cent on ;^i98 19 16 o

Repairs and maintenance, sa.y, . . .... 5 16 o

Total £25 12 o
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The Wkbb System of Sewer VentiIvATion.

Full details of cost have already (page 50) been given of the

above S3^stem.

The average length of sewer ventilated is nearly half a mile.

The cost per mile is therefore ^58 nearly.

The annual cost of working and maintaining the system is, in

the same proportion, ;/J"33 per mile nearly.

Messrs. Shone & Aui^t's Hydro-mechanicai, System
OF Sewer Ventii^ation.

Messrs. Shone & Ault state : That to adequately ventilate a

sewer 3 ft. by 2 ft., 4 miles in length, and having 1,408 house
drains and 282 street gullies connected to it, with an allowance

of half a cubic foot of fresh air for each connection, plus 50 per

cent as an allowance for leakages, a fan requiring one-fifth of a

horse-power to drive it is required. An electrical motor, using

about 8 Board of Trade units of electrical energ}" per diem, at a

rate of id. per Board of Trade unit, would amount 8d. per day,

or at the rate of id. per day per 1,000 of population, or at the

rate of about 2d. per day per mile of sewer ventilated.

In addition to providing the fan and motor, it is necessary to

provide and fix at each house drain connection a special inter-

ceptor trap (Figs. 15 and 17, pages 52 and 53), with regulated air-

inlet piece and automatic aluminium reflux valves, as well as one
or more small special regulated air inlets (Fig. 20, page 57). Also,

on each drain connection between the street gullies and the sewer
(in combined systems of sewerage) a special regulated air inlet,

having an automatic aluminium reflux valve attached to it, must
be placed in order to ventilate the drain pipes from the gullies.

The first cost of the system will therefore be approximately as

follows :— r J£ s. d.

One one-fifth B.H.P. electrically driven fan,

motor and all necessary connections . . 40 o o

One underground fan chamber for the above,

6 ft. square by 7 ft. in height, with cover,

drainage, ventilation, etc., complete . . 30 o o

One air filter and chamber, 8 ft. square by

7I ft. in height 35 o o

Carried foi^zvard . . ^105 o o
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Broughtfoi'ward . . ;^io5 o o

One i2-in. air outlet shaft, 30ft. in height,

with 9 lineal yards of 12-in. glazed stone-

ware pipes, cleaning chamber, etc.,

complete 35 o o

9 lineal yards of 12 in. diameter glazed

stoneware pipe from sewer to fan, at

6s 2 14 o

1,408 special interceptor traps (Figs. 15 and

17, pages 52 and 53), with regulated air-

inlet pieces and automatic aluminium
reflux valves, at 60s. each, less value of

ordinary house drain ventilating shaft

and pipe connection, say, 60s. each net . . 4,224 o o

282 special regulated air inlets, with auto-

matic aluminium reflux valves for street

gully drains with pipe connections,

say, 40S. each 564 o o

Total for 4 miles of sewer ventilated ;^4,930 14 o

Therefore, first cost for i mile of sewer ventilated, sa}^

;^i,232 13s. 6d.

A7mual Working Cost per Mile of Sewer Ventilated.

£ s. d.

Depreciation, 10 per cent on ;^i,233 . . . . 123 6 o

Repairs and maintenance 20 o o

Electrical energy, 720 Board of Trade units,

at id. per unit 300
Attendance 500

Total ;^i5i 6 o

Mr. Caink's System of Sewer Ventilation.

£ s. d.

Average cost of ventilating apparatus at

maker's works 9 10 o

Carriage and fixing 5 10 o

Total ;^i5 o o

Average distance apart, 176 lineal yards ; therefore cost per

mile of sewer is ^150.
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A7inual Cost per Mile of Seiver

Depreciation, 10 per cent on ^150
Repairs and maintenance
Attendance

Total

15 o o

300
200

£20 o o

Rkkves' Originai. Sewer Ventii^ators.

The cost of this apparatus, as applied to the Water of I^eith

Intercepting Sewer, was as' follows :—
£ ^ ^

Cost of each ventilating apparatus . . . . 10 o o

Altering manholes and fixing 700
Total . . . . o o

Placed at 352 lineal yards apart, the cost per mile of

sewer ventilated is therefore ;^85.

Ainiual Cost pej' Mile of Sewer Ventilated.
• £ s. d.

Depreciation, 10 per cent on £8^ 8 10 o

Cost of chemicals, ten apparatus per mile, at

£1 each 10 o o

Cost of water, five apparatus per mile,

about 800
Total . . . . £26 10 o

Mr. Harris Reeves' Improved Sewer Ventii^ator.

/ s d
Cost of apparatus for ordinary manholes f.o.r.,

and exclusive of fixing and water service 10 o o

Carriage and fixing, say, 2 14 10

Water service, say, 300
Total . . . . £15 14 10

Placed at an average of about 352 lineal 3'ards apart, the

cost per mile of sewer ventilated is about ;^78 14s.

The annual cost is as follows :— £ s d
Depreciation, 10 per cent on ;^78 14s 7175
Water and chemicals, about 11 10 o

Repairs and maintenance 100
i^20 7 5

* The Author is courteously informed by Mr. Harris Reeves that in his latest apparatus
the consumption of water is reduced by about 30 per cent, with a corresponding reduction
in annual cost.
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Comparative Summary of Costs of the Various Systems
OF Sewer Ventilation.

System.
First Cost per
Mile of Sewer
Ventilated.

Annual Cost
per Mile of

Sewer
Ventilated.

Open surface gratings, with 6-in. by 4|-in.

shafts against gables of buildings

£

57

s.

15

d.

0

£ s. d.

II GO
Open surface gratings, with 8-in. by 6-in.

shafts against gables of buildings 85 5 0 14 0 0

6 in. diameter ventilating columns, 30 ft. in

height, placed on line of kerbs 108 0 0 16 0 0

8 in. diameter ventilating columns, 30 ft. in

height, placed on line of kerbs 174 15 0 24 0 0

Bladon's Patent (King's Norton) Ventilator ... 50 4 0 10 19 7

The "Omnifex" System of Sewer Ventilation 198 0 0 25 12 0

The Webb System of Sewer Ventilation 58 0 0 33 0 0

Shone & Ault's Hydro-mechanical System of

Sewer Ventilation 1,232 13 6 151 6 0

The Caink System of Sewer Ventilation 150 0 0 20 0 0

The Reeves' Original System of Sewer
Ventilation 85 0 0 26 10 0

Mr. Harris Reeves' Improved System of

Sewer Ventilation 78 14 0 20 7 5
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CHAPTER VII.

SUMMARY.

Only a few observations are necessary by way of general

comparison of the different methods of sewer ventilation already

described.

Strictly, no reliable comparison of any two or more methods

of ventilating sewers can be made, either in regard to efficiency

or cost, unless the data as to lengths, areas and gradients of

sewers, and the nature of the sewage carried, as well as the atmo-

spheric and surface conditions, are the same, and at present no
reliable experiments or observations exist which would enable a

correct general conclusion to be arrived at on this subject. Each
system of sewers must therefore be considered and dealt with

on its own basis, and having due regard to its own peculiarities.

The late Mr. Santo Crimp was the first to point out the

great influence which the velocity and direction of the wind
had on air currents in sewers.

Mr. Mawbey, Borough Surveyor of Leicester, has done in-

valuable pioneer work, in the true scientific spirit, in the direc-

tion of obtaining reliable data. His Report of 1899 stands out

prominently as a mile-post on the road to ultimate success in the

solution of this difficult problem. Mr. Mawbey has undoubtedly
established the fact that sewers can be efificientl}^ ventilated by
means of shafts or columns without the assistance of surface

ventilating grids, and for that work alone all sanitarians owe
him a debt of gratitude which it will not be easy to repay.

The "Omnifex" and Bladon Systems are efforts in the right

direction—namely, to supply such a strong current of fresh air

into the sewers as will render comparatively harmless the noxious
gases given off by the sewage.

The Sewer Ventilating Lamp System invented by Mr. Joseph

E. Webb possesses the obvious advantage over most other

methods of not only exhausting or drawing foul air from the

sewers, but also of successfully cremating it, and thereby render-

ing harmless, before allowing it to escape into the outside atmo-
sphere, to the danger, annoyance and general discomfort of the

public.

Messrs. Shone & Ault's Hydro-mechanical System of Sewer
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Ventilation is based on scientific principles, which have been,

and are, in successful application in the ventilation of mines.

It is perhaps not too much to say that b}^ this system only

has the solution of the double problem of sewer and house
drain ventilation been solved. It will probably be objected that

the first cost of this system renders it impracticable on financial

grounds. The answer to this is that no just comparison can be
made unless the absolute efficiencies of a so-called "cheap"
system and a perfect one are taken into account.

It may also be pointed out that the first cost of this system
appears, at the present stage, to be more apparent than real, and
that when confidence in the system has been established it will

be found that much of the apparently costly devices in the

interceptor traps and chambers will be saved in less expensive

house drain and other plumber's work in connection therewith.

Both Mr. Caink's System and that of Mr. Harris Reeves are

well deserving of careful consideration, as they both depend on
the adoption of scientific principles in details, and both have
already been well tried and highly spoken of by those in

responsible positions in regard to public sewers.

What, after all, are the primary objects to be attained, if

possible, in ventilating a sewer ?

First, and most important, to ensure that the individual

dwelling is, so far as is possible, aerially cut off from the

sewer which is common to several dwellings. That was the

central idea of Sir Robert Rawlinson, Sir George Buchanan,

and other pioneers in sanitar}^ science. Hence the now much-
abused intercepting trap. The Author has already shown that

the Ventilation-of-the-Public-Sewer question has arisen almost

entirely in consequence of the introduction of the intercepting

trap, and some sanitary engineers now appear disposed to

quarrel with the medical officer because the latter insists upon
keeping his premises (the private house) separate from the

common receptacle (the public sewer) by means of the inter-

cepting trap. This desire of the medical officer is surely not

unreasonable, and is really the primary instinct of self-preserva-

tion, and has been greatly strengthened by the recent researches

of Major Horrocks.

Secondly, it should be, then, the object of the engineer to do

for the common sewer what the medical officer has done for the

individual house—namely, to make it discharge its functions (of

carrying away its contents) without danger or offence to the
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general public. Surely this is not beyond the resources of

modern engineering, without attacking the intercepting trap.

The Author is of opinion that until the present method of

water-carried sewage is superseded by some greatly improved
method, which at present is certainly not within sight, the inter-

cepting trap is a necessity, and that the problem of successfully

and economically ventilating the common sewers is now well

within reach of accomplishment, without invading the privacy of

the house drain.

Then, thirdly and lastly, there is the not unreasonable demand
that the workmen whose duty it is to keep in working order a

system of public sewers shall be protected in a reasonable way
from danger in discharging their (at the best) disagreeable and
laborious duties. This can only be satisfactorily accomplished

by adequate arrangements for keeping the sewers as free as

possible from dangerous germs and unhealthy conditions.
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SUGGESTIONS AS TO SEWERAGE WORKS.

By thk Eatk Sir Robert Rawi^inson, k.c.b.,

Late ChiefEngineerifig hispedor to the Local Goveriwieiit Boai-d.

1878.—EXTRACT.

(1) Sewer Ventilation.—Towns situate on land rising con-

siderably will be best sewered in zones—that is, by intercepting

lines of sewers contouring the site—as such intercepting sewers

will prevent gorging the low-level districts, and also prevent the

rush of sewage down steep gradients at high velocities, which in

times of heavy rain may burst the low-level sewers at the steep

gradient junctions. By intercepting lines of sewers, sewage may
also, in some cases, be retained at such an elevation as to enable

it to be delivered in the country by gravity on to and over land

for agricultural uses. Sewers with steep gradients, if the flow of

sewage is unbroken, get up a velocity in the sewage which is

liable to be very injurious in its wearing action on the sewers.

Sewage should not be allowed (except when flushing is in opera-

tion) to acquire a greater velocity at any state or time of more
than 6 ft. per second, as any higher velocity will take grit or

other solids along the sewer invert with a cutting and disin-

tegrating action rapidly destructive to the material of the sewer.

(2) Main sewers are underground conduits for sewage to flow

down, and if they are not fully ventilated at regular intervals

along the crown, by fixed openings communicating with the

external air, they become flues up which sewage gases will rise

and pass through the drains to the connected hoUvSes.

(3) Sewers formed along steep gradients therefore require to

have more care bestowed on the means for ventilation than other

sewers laid along flat districts, to prevent dangerous accumula-
tions of sewage gases in the upper districts of towns. Sewers
rising from lower and flatter districts should therefore have
manhole, or ''side enti'ance,'' tumbling-bay and double venti-
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lating arrangements. This form of tumbling-bay should also

be repeated on steep gradients at intervals of not less than

300 yards apart.

(4) Steep gradients in sewers must also be modified to prevent

the sewage during heavy rains acquiring such a velocity as

shall not only wear out the invert and blow the joints, but also

burst the sewers. Earthenware pipe sewers when laid down
steep gradients should also be bedded and jointed with concrete.

The steps, or ramps, should be so formed as to prevent any accu-

mulation of deposit.

(5) Ordinary main sewer ventilation should be provided for

on all sewers at intervals not greater than 100 yards, or not fewer

than eighteen fixed openings for ventilation should exist on each
mile of main sewer. If, however, it is found that some of the

ventilators are a nuisance, additional sewer ventilation should

be provided at shorter intervals. Pipes taken up the gable ends

of houses should not be substitutes for street and road surface

ventilation, unless such pipes have a diameter not less than 6 in.

(6) The upper or ''dead eiids'' of all sewers and drains should

have means provided for full ventilation continued be}- ond the

junction of the last house drain.

(7) Details for manholes and side chambers for sewer venti-

lation are given in drawings.

(8) Steam boiler or other furnaces and tall chimneys may be

used for sewer ventilation where the owners of factories and of

steam engines will permit of such use ; but the ordinary means
for sewer ventilation must not on this account be dispensed with,

as the ventilating effect of a furnace or tall chimney will be

limited to a comparatively short length of the sewer by the

number of openings into the main sewers, such as house drains,

street gullies, etc.'^'

(9) Separate costly tall shafts or furnaces for main sewer and
house drain ventilation cannot be of use in proportion to their

cost, as sewers cannot be ventilated as tunnels and coal mines

are, in which close airways have to be provided and are also

kept under control.

(10) Sewers liable to be affected by the rise of tides or land

floods, as on the seashore or on a river, must be so arranged

that any backing of the sewage shall not injuriously affect the

sewers and drains within the town. The lower portion of any

* Furnace ventilation of sewers may be dangerous if a damaged gas main should leak
into the sewer, in which case there might be an explosion.
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system of sewers below the level of high water of the sea or land

floods of an inland river must therefore be cut off from the upper
portions, and must be so abundantly ventilated that any sewage
gases may be forced out at points specially provided for the

purpose, and not be driven inwards and up the steeper sewers of

the town through the drains and into the houses.

(11) The ends of all sewers and drains at the lowest outlets

must be so protected that the wind cannot blow in and force any
sewage gases back to the streets and houses. Flap-valves, or

other contrivances, may be provided to cover and protect outlet

ends of sewers and drains, and so prevent the wind blowing in.

(12) Means for full and permanent ventilation of town sewers

and house drains are required to prevent stagnation or con-

centration of sewage gases within sewers and drains, and with

numerous openings from the sewers to the external air, as

described, there will be unceasing motion and interchange

between the outer air and the inner sewer air, which will bring

about and maintain extreme dilution and dispersion of any
sewage gas as soon as generated. It has been found by experi-

ment that in unventilated sewers the gas concentrates and
so becomes deadly,^' whilst in fully-ventilated sewers the air

is purer than that of some stables, or even than in a crowded
public room. If sewer air at any sewer ventilator, or at

any other point," should be offensive, additional means for

ventilation on this sewer are required, and should, as soon as

possible, be supplied. Trapping should not be resorted to in

such a case. It may, however, be practicable to remove such
sewer ventilator to some more convenient point.

(13) If cesspools are required for any purpose they should be
made watertight, and be placed as far from wells and dwelling-

houses as possible, and should be abundantly ventilated. An
open cesspool will be a nuisance, but if fenced in may be com-
paratively harmless ; a covered cesspool must be a source of

danger even though ventilated.

(14) Dustbins should also be fully ventilated.

(15) Ventilation cannot be fully accomplished through single

tubes or openings. There should never be less than two
* Men have lost their lives by entering unventilated sewers on some occasions in

lyondon, as also in other places. There are many towns in which the sewers are not
ventilated because the inhabitants refuse to have any open sewer ventilator at the street
surface ; this is a sad mistake, as a town having unventilated sewers, and house drains
connected with them also unventilated, must have disease in excess. These paragraphs as
to using charcoal are retained, but it must be distinctly understood that a system of sewers
properly devised and efficiently constructed, having full and free means for ventilation to
the external air, will need no intervention of charcoal, so that a use of charcoal is not
recommended.
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passages, or any single tube or pipe must be divided b}^ a

diaphragm. Single pipes will ventilate sewers which have
numerous openings, but for house drains there must be inlet

as well as outlet pipes or openings to secure ventilation.

(16) Where charcoal is exceptionally used in sewer ventila-

tion it must be understood to retard motion, and provision

should be made to meet this. Charcoal trays or boxes for sewer
ventilation should never have less than i,ooo square inches of

surface exposed for the passage of sewage gas to each 50 square

inches of free opening to the outer air. The meshes of a

charcoal tra}^ ma}^ be about one-eighth of an inch. The charcoal

(wood) may be about the size of coffee beans, clean sifted, and
placed in a layer of 2 or 3 inches. Charcoal in a dry state acts

best, but its disinfecting property is only diminished by damp
;

it is not entirely destroyed. The length of the intervals between
the renewals of the charcoal will depend upon the dryness of

the situation where the material is placed, and the volume and
strength of the gas to be acted upon. In some cases two or

more charcoal trays ma}^ be used apart, one above the other, so

that the gas to be acted upon may have to permeate and pass

through the whole of the tra3'S. The charcoal may require in

some places to be renewed at intervals of six months. In

ordinary sewer ventilation charcoal need not be used, as the

more readily and freely the interchange of air can take place from
the sewer or drain to the outer air and vice versa the better will

the ventilation be.

(17) For detached houses, villa residences, or larger establish-

ments, drains should never end at the house to be drained, but

should be continued beyond and above to some higher point or

ventilating shaft, where means for full and permanent ventilation

can be provided so as effectively to relieve the house from any
chance of sewage gas contamination.

(t8) Drains for soil and sink refuse should never traverse

the basement of any house, but should be external
;

if, however,

there are drains within a basement, and crossing it, such drains

should be absolutely air and water tight within such basement,

and should also have full means for permanent ventilation

provided outside at both sides of the basement. Pipes of

earthenware may be bedded in concrete. In some cases pipes of

cast iron may be used within house basements, as they will be
both best and cheapest.

(19) All drains should be laid at least twice their full
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diameters below the surface of the subsoil of any basement,

and have a fall of not less than i in 60 towards the sewer. The
full half diameter of the sewer (at least) should be below the

junction of the house drain.

(20) Wherever a trap is placed on a sewer or drain there

should also be means for sewer and drain ventilation provided

to relieve such trap, as traps are only safe and useful in con-

junction with full and permanent means for sewer ventilation.

N.B.—It has been suggested that free and open sewer and
drain ventilation will so taint the atmosphere within and over a

town as to cause houses at a lower level to pollute those situate

at higher levels. Any serious injury from this result need not

be feared, as, with the abundant means for ventilation suggested,

the air within the sewers (by dilution) will be comparatively

pure, and further dilution and dispersion will dissipate every

trace of taint and danger, the dilution, through dispersion, being

as the cube of the space and the velocity of the air for the time

being. The air in one mile of street sewer may be taken at

1,000 cubic yards, the air in the street above at 500,000 cubic

yards
;
changed and renewed many times during the day, so

that the air in the sewers will be several millions of times less in

comparative volume than the air in the street, the dilution of

any sewer gas will therefore be in some such proportion.
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CONGRESS OF THE SANITARY INSTITUTE AT
BRIGHTON, AUGUST, 1890.

"JOURNAI^ OF THE SANITARY INSTITUTE)," VOI,. XI., P. 183.

Discussion on Skwkr Ventilation,

[abstract.]

Dr. a. CarpknTKR (Croydon) said that with regard to the

question of open sewers there was the minimum amount of

danger with the maximum amount of fear. The fear was wholly
with the public, but from an experience of thirty years he was
satisfied that the mischief was of a very minor character, and it

was far better that some effluvium should escape through an

open sewer than that there should be gases confined in the

sewers themselves. He contended that sewer gas was a mis-

nomer, for in sewers properly constructed and washed out no
such gas could ever exist.

Mr. Woodruff (Brighton) had had considerable experience

in sewer ventilation. In Brighton they were working on the

principle of closing up surface ventilators, and substituting for

them ventilators at the tops of houses.

Mr. William White (London) said there was no generation

of sewer gas in properly-ventilated sewers.

Sir Thomas Crawford (London) said that the great object

of the ventilation of sewers was not to let out gases, but to let

in fresh air. When the street ventilators became offensive that

was an absolute proof that the sewer was not sufficiently perfect

for its purpose. Their object, then, was not to close but to keep
open the ventilators, in order, amongst other advantages, that

they might detect any effluvium that might exist.

Mr. H. H. Collins (London) drew attention to the danger

of preventing the access of free air to ventilators. The system

of carrying up pipes to ventilate sewers was a confession that

the sewers were defective. Let the sewers remain open, and let

them get a current of air to pass through them as frequently as

possible.

Colonel Jones (Carshalton) : The notion that they could

get rid of bad smells by carrying them into the air was radically
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wrong. Far better was it for smells to remain on the surface,

for then steps could be taken to set defects right.

Major Condkr (Southampton) said that odours in the street

were very offensive to the inhabitants, who could hardly stop to

inquire their possible advantages before doing everything in

their power to get rid of them.

THE SEWERAGE OF THE TOWN OF MAEDON.

Paper read by Mr. Richard F. Grantham, m.inst.c.k., before

a Sessional Meeting of the Sanitary Institute at Maldon,

Essex, December 9, 1891.

"JOURNAI, OF THE SANITARY INSTITUTE," VOI,. XII., P. 45.

[abstract.]

The author reviewed the existing state of the important

question of sewer ventilation. He stated that at many towns,

including Hornsey, Croydon, Twickenham, Eiverpool, Bir-

mingham and other places, upcast shafts have been erected to

improve the ventilation of the sewers, although the surface

ventilators have not in every case been closed, nor does the

author recommend that they should be. At Maldon the venti-

lating covers are fitted with Latham's cover and bucket, without

the spiral trays for charcoal. By the raising or lowering of the

bottom of the inner cylinder of the bucket by means of a small

handle the passage of air from the sewer can be stopped if it is

found offensive. He condemned gas destructors, the use of

chimney shafts, and similar devices, as being ineffective and
costly.

The practice of establishing upcast shafts for the ventilation

of main sewers is obviously increasing, and no doubt it will in

time be generally adopted.

The beneficial effect observed from the increasing practice of

erecting upcast shafts on the sides of houses and elsewhere to

ventilate the main sewers, coupled with the absence of any
danger or prejudice to the public health if they are carried

sufficiently high, suggests the consideration whether the main
sewers might not be advantageously ventilated through the

house drains, omitting the syphon traps now usually fixed on
those drains outside the houses.
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Discussion.

Dr. Louis Parkes (Chelsea) said he thought disconnecting
syphon traps a very proper and necessary precaution to take,

inasmuch as sewer air might at any time contain the poison of

infectious disease—notably typhoid fever—in this country, and it

was advisable to exclude such air entirely from house drains and
soil pipes, w^hich were not always perfect, even when newly laid

and fixed.

Mr. E. Baieey Denton (London) said that if the abolition

of the disconnecting chamber between the house and the public

sewer was aimed at he begged to entirely disagree with

Mr. Grantham. He looked upon the provision of disconnecting

chambers as most essential.

Mr. Read (Gloucester) said that the so-called interceptor

was an obstruction both to the flow of the sewage and to the

ventilation. From experiments that he had made he found that

when the flow of sewage equalled or exceeded 3 ft. per second
the direction of the air current in the sewer was nearly always

the same as the flow—that is, down hill. To ensure that there

should always be a down-draught at the street ventilators it

would be necessary to keep them comparatively small, say, 30 to

36 square inches area and 60 to 100 yards apart, and to have an

upcast shaft on every house, but in any case the excess of

ventilating area should always be on the sides of the outlets

to allow for friction and bends. That is to say, the sum of the

sectional areas of the outlet shafts between any pair of street

inlets, multiplied by the average velocity of their several dis-

charges, must exceed the sectional area of the air space of the

sewer, multiplied by the velocity of the air current in the sewer.

Mr. Thomas Waeker (Croydon) said that at Croydon they

were flushing every house drain, and as a consequence the

cessation of smells in the roads had been most remarkable.

Criticising the Keeling Destructor, he said that one of the

ordinary columns in use at Croydon up a tree or a house was
found by exhaustive anemometer trials to be more effective.

Mr. Rogers Field (London) considered they must have

disconnecting traps, but it was essential that these traps should

be well and properly made and always perfectly accessible.

Ventilating shafts for town sewers were very valuable if the
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street ventilators or most of them were left open, but to close

all the street ventilators and substitute a few small shafts, as was
sometimes done, was a great mistake.

CAMBRIDGE SEWERS.

Report by Mr. James Mansergh.

"The Surveyor," voi.. xiii., p. 508, March 13, 1898.

Mr. Mansergh reports: "There is undoubtedly offence

caused by the escape ofsewer gases through the surface ventilators,

and I accept this as a fact without further discussion .... It is

not an unusual thing in the early days of a new sewer S3'Stem to

have unpleasant smells from the ventilators, and this is due to

several causes. I think it is possible that the offence was
aggravated in the early months of the S3^stem by the house drains

and old sewers clearing themselves of deposit, but during the

twenty-one months which have elapsed since the new sewers were
finished this process has probably completed itself. ....

"
. . . . The fact that the sewage has to be pumped may, in

certain circumstances, cause a slight addition to the smells.

During heavy rain, if the sewage is not lifted out of the sewers

with the same rapidity as it flows down them, it ponds up. This
has two drawbacks from the ventilation standpoint. First, the

air in the sewer is displaced by the ponded sewage, and
consequently is forced out of the openings. Secondly, the sides

of the manholes are wetted with sewage, and when the pumps
clear the sewers there is evaporation from the sides and bench-
ings, and it is also possible that paper and solids may be stranded

above the line of general flow and left exposed to the sewer air."

After enumerating several local causes which partly accounted

for the offence, Mr. Mansergh proceeds : "The question arises

whether, if these were done away with altogether, the surface

ventilators would become wholly inoffensive. I regret to say

that I confidently say ' Yes.'

" My first recommendation is that where a surface ventilator

is offensive a careful inspection should be made to ascertain if

there is any special reason for the offence. If any is discovered

it should be corrected if possible. If the investigation shows no
special cause, then a column or shaft should be erected and the

surface opening closed. The columns or shafts should not have
their outlets near windows or chimney heads."
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LONDON SEWBRS.
Report by Sir A. R. Binnie, ;r Ventilation.

"The Surveyor," voi.. xiv., p. 134, Jui,y 22, 1898.

In accordance with the instructions of his Committee, the

Engineer issued two circular letters to the engineers and surve3^ors

of the various vestries and district boards in the County ot

London, inviting them to a conference on the subject of the

ventilation of sewers, with a view to some uniform system
being adopted, if possible, for dealing with complaints of offen-

sive emanations from gratings connected with both local and
main sewers. Forty invitations were accepted, and after two
hours' discussion it was resolved :

—

(1) That the closing of sewer ventilators in response to com-
plaints increases the general evil, the diminution of which is to

be attained by the multiplication of the ventilators at regular

frequent intervals.

(2) That in connection with any interceptor hereafter fixed

on a main house drain it is advisable to carry up a ventilating

pipe from the sewer side of the interceptor, up the front, side or

back of the house, to the satisfaction of the local sanitary

authority, and that the outlet drain from the interceptor shall not

be flap-trapped on sewer unless required by the local authority.

(3) That pipe ventilators, up buildings or otherwise, where
possible should always be adopted in addition to surface venti-

lation.

The Engineer concludes :
" It will be observed that the general

result of the conference has confirmed the action of the Committee
and the Council in recent years, and that the remedy for sewer

emanations is to be looked for from the maintenance of more
frequent ventilating openings, both at the street level and by
means of pipes carried up houses and other buildings."

SEWER VENTILATION AT BRISTOL.

Reports by Messrs. Tayeor, Sons & Santo Crimp, Mr.
T. H. Yabbicom, and the Medical Officer of Health,
Bristol.

"The Surveyor," voi.. xv., p. 13, January 6, 1899.

Messrs. Taylor, Sons & Santo Crimp report : Comparing
Bristol, where the sewers are unventilated, with Brighton, where
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the sewers are fully ventilated, both having a tidal outfall,

they found that the average zymotic death rate over the years

1888-90 in Brighton was 2*16, in Bristol 2*12.

Further, separating from the general z)'motic death rate the

cases which are generally associated with sewer gas—namely,

diphtheria, diarrhoea, and fever—for the same period, the deaths

were : Brighton -98, Bristol 77. Hence they deduce that Bristol

is not prejudicially affected by unventilated sewers.

Continuing, the above state : The necessity for ventilating

sewers can only arise from two causes—danger to sewer men and
danger of forcing the intercepting traps of private houses. In

the first case, the side entrance doors should be opened some time

before the men enter, and in the second case if the traps are

forced the gas would escape up the soil pipe rather than force its

way through the traps and sanitar}^ appliances into the houses.

They cannot recommend the Council to ventilate the sewers

at a probable cost of ;^40,ooo, as they "are certain that the rate-

payers in the vicinity of each ventilator would rebel agaiUvSt its

existence, and a pressure that would prove irresistible would be

brought to bear upon the Council which would lead to the

closing of the ventilators."

Mr. Yabbicom reports that he has analysed replies from
eighty-one towns and urban districts in England, with a total

population of 6,775,910, or an average of 83,653 each.

Continuing : Where sewers are properly constructed—rapid

falls—the sewage is not retained sufficiently long for decom-
position to set in, and no sewer gas is evolved .... The ques-

tion of sewer ventilation is a vexed one, subject to much difference

ofopinion . . . . The results obtained from sewer-ventilated towns
are not sufficient to warrant interference with a system which
works in a satisfactory manner, the proof of the satisfaction

being in the few cases of complaint of sewer gas from the street

gullies, which would be the first places to give indications if they

became untrapped for want of water. Sewer ventilation, if

properly carried out, means thousands of openings direct from
the sewer on to the surface of the streets, with other vents

carried up houses, trees, or specially-designed posts at the sides

of the footpaths, discharging their gas at the level of the bedroom
windows. The City Engineer feels sure that for every complaint

we now get of smells from a street gully we should have a

hundred smells from the ventilators, and that the state of things

would be worse for the public health."
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The Medicai. Officer of Health, after quoting statistics

from the Registrar-General's Returns comparing Bristol with the

averages of the thirty-three great towns, including London,
Brighton and Croydon (the three latter all having ventilated

sewers), to the advantage of Bristol as regards fever, diphtheria

and diarrhoea, concludes: " What are we to gain by reconstructing

the sewers as a ventilated system ? There is no reason to expect

any improvement in the present satisfactory returns as to sickness

and mortality. There is no reasonable hope of improvement, but

rather the reverse, as to complaints. There may be an increased

mortality from certain forms of disease— diphtheria. An
immense sum of public money will be spent for no conceivable

good end. In certain old towns with unventilated sewers fever

used to be in excess. Following the introduction of ventilated

sewers came a reduction in enteric fever prevalence, which was
attributed to change in the type of sewer. It is, in reality, the

provision of better sewers, the prevention of water contamination

by sewer leakage, and the greater care given to the control,

isolation and nursing of cases, and the disinfection of infectious

discharges, that has caused the marked diminution in enteric

fever mortality. In fact, the change must be ascribed to im-

provement in public health organisation generally rather than to

the superiority of one type of sewer over another. The kind ot

sewer, ventilated or unventilated, exerts no influence on the fever

rate, and the cause of epidemic outbreaks of enteric fever must
be looked for elsewhere than in occasional foul smells from grid

or grating."

The Bristol Corporation, having duly considered the above

reports, decided to take no action to ventilate the sewers, but

that they would enforce their power to insist on the provision in

ever}^ case of a proper intercepting trap and a soil pipe carried

above the roof.
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MAIDSTONE.

Replies from Twenty-two Towns Re Sewer Ventilation,

Ma7'ch, 1899.

"The Surveyor," voi.. xv., p. 418, March, 1899.

Questions :

1. Have 3'ou adopted upright shafts for sewer ventilation ?

2. If so, are they independent shafts or attached to build-

ings, and what is the average height ?

3. Have you made any tests to ascertain the working of

these shafts, and what is your opinion as to their

efficienc}^ ?

4. Have you received an}' complaints of nuisance from the

shafts ?

5. Are the manhole covers in the streets open or closed, and
do you receive complaints of nuisance from them ?

6. Have 3'ou adopted any other means of sewer ventilation ?

If so, kindly describe, with your opinion on same.

(See Replies pp. 96 to 100.)
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THE VENTILATION OF SEWERS AND DRAINS.

Paper read by Mr. R. Read, assoc.m.inst.c.e., Borough Sur-

veyor of Gloucester, before the Association of Municipal and
County Engineers in June, 1899.

"Proceedings of the Association of Municipai. and County
Engineers," voi.. xxv., p. 301.

[abstract.]

Since 1858 it has been generally recognised, with the one
exception of Bristol, that ventilation is an absolute necessity,

because if provision be not made for the ventilation of sewers

and drains they will ventilate themselves in a dangerous manner
;

and although it is stated that the Bristol sewers are not ventilated,

this probably means that no provision has been officially made
with that object in view

;
but, nevertheless, it is more than

probable that the Bristol sewers ventilate themselves through
the house drains by means of the rain-water pipes and ventilated

soil pipes connected to the drains.

No amount of ventilation will convert a badly-constructed

sewer, or one with insufficient fall, into a good one ; and how-
ever well a sewer may be designed and constructed, it may be

converted into a sewer of deposit b}- badly-constructed street

gullies, or by defective or neglected buckets for catching road

dirt under the ventilated manhole grid.

Factory chimneys create a very strong draught, and are useful

in the case of a long line of sewer to which there are no con-

nections, such as the Brighton outfall sewer, but otherwise they

simply draw air in from the nearest opening ; there is great

risk of untrapping gullies in their immediate neighbourhood ;

and the required effect can be obtained by an ordinary shaft

without the above risk.

After discussing the theory of the flow of sewage, the direction

of the air currents, the relation of temperatures of the external

air and that of the air in the sewers, the author continues :
" If a

sufficient number of shafts are erected against houses between
each pair of road surface ventilators, all the road surface venti-

lators will then be converted into inlets and the shafts into

outlets, and the ventilation will be constant in one direction,

because there is always more motion in the outer air at the top
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of a ventilating shaft, say, 30 ft. above the ground, than there is

at the ground level, sufficient to create an up-current in the

shafts, each set of which is practically isolated, and supplied

with air by the manhole on the upper side of it acting as an
inlet. . . . The only way to get a sufficient number of shafts to

produce this result is to use every house drain as a ventilator by
abolishing the intercepting trap." The author gives diagrams
showing the temperatures of the sewers in Gloucester in August,
1882, November and December, 1884, and June and July, 1885,

taken each day at 9 a.m., 2 p.m. and 7 p.m. He also shows a

plan of a main trunk sew^er 18 in. diameter to illustrate his

scheme of ventilation.

SEWKR VENTII.ATION.

Paper read by Mr. J. Morgan before the Association • of

Municipal and County Engineers in June, 1899.

" Proceedings of the Association of Municipai, and County
Engineers," voi.. xxv., p. 311.

[abstract.]

The author classifies the various gases generated in sewers

by the putrefaction of sew^age matter under two heads :

—

(1) Heavy Gas.

(2) Light Gas.

The author describes his improved method of ventilation :

—

A grooved flange is arranged at the bottom of the frame

which supports the manhole grating. In this flange a hole is

formed to receive a pipe, which is firmly and tightly fixed therein.

This pipe, which may be 3 in. or 4 in. in diameter, extends into

the manhole to a point which will be level with one-third of the

diameter or depth of the sewer. The groove in the flange is

filled with sand, on which the corresponding rim of the upper

end of the dirt box rests, thus rendering it airtight. The air

inlet arrangement is fitted at every alternate manhole, leaving

the intermediates to act as surface outlets if not substituted by
shaft outlets. One outlet must be placed on either side of an

inlet, and the distance between them shall not exceed 100 yards

and at as equal distances as possible.

The author recommends that the pipe from the manhole or

other point of connection with the sewer should be, say, 6 in.
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diameter, reducing to 4 in. in diameter at the base of the upright

shaft. On the other hand, the upright shaft should be. say. 4 in.

diameter at the bottom, increasing to 6 in. diameter near top.

but bellmouthed to 4 in. diameter at the top.

The advantages claimed are :
—

(1) The inlet is automatic in its action.

(2) Each section of the sewer is aerated independently.

(3) Xo gas can escape through the inlet, as it will pass up
or down the sewer above the level of the lower end
of the inlet pipe.

(4) Outlet shafts may be dispensed with except for flat

gradients.

(5) The form of outlet shaft is more effective.

Discussion,

[abstract.^

Mr. Yabbicom (Bristol).—^Area of district, 11,000 acres;

population, 320,000.) Sewers not ventilated. For six months,

January to June, 1899, no complaints at all of the smell of sewer
gas from any house in Bristol ; and for same period, only fifty-

one complaints as to smells from sewer gullies. For same period

again, death rate was 17*3, z\-motic diseases less than 2.

Mr. Mawbey (Leicester).—The only thing is to carry out

practical tests, as all general theories are unreliable. Been
carr\-ing out tests at Leicester for six years pa.st. Has now
recommended his Committee to do awa}' altogether with open
grids in the streets and also all intercepting traps except where
the drains pass under the houses. Local Government Board
have sanctioned the construction of 8 miles at Leicester without

an}' open grids at all.

Mr. MacBrair ^Lincoln).—About twenty years ago Com-
mittee decided not to insist upon the disconnecting trap.

Now 95 per cent of house drains directh' connected with the

sewers, and so every house drain acts as a ventilator to the main
sewer. About 200 ventilating shafts up sides of houses, and all

surface grids closed.

Mr. J. A. Angell (Beckenham).—Experimented on a sub-

district containing 300 houses, and 1,500 population, with surface

grids. Frequent complaints as to noxious smells (average over

forty per annum Five years ago closed all surface grids, and
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erected sewer ventilating columns 13 ft. to 25 ft. in height on

the foot\va3^s at intervals of 150 ft. Each of the ventilating

columns takes the place of a lamp column, lanterns being

attached to a bracket fixed on the columns. Result altogether

favourable, as during last five 3'ears no complaints have been

made, and z3miotic death rate not increased, being onl}- '3 per

1,000 per annum.

Mr. Mansergh made extensive anemometer tests of Becken-
ham sewers, but the results were so conflicting and capricious as

regards surface and shaft ventilators that no definite theory

could be deduced from the results. In an}' case, the result of the

substitution of columns for surface grids has, so far as Beckenham
is concerned, proved entireh' satisfactory.

Mr. Cotterell (Barton Regis, Bristol).—Deprecates the

undue importance attached to sewer ventilation. "Apparently the

erection of simple vents to prevent an)' undue pressure of sewer

gas (should such be found) ought to be quite sufficient ; or if,

instead of the present open ventilators, openings were formed in

the top of sewers communicating onl}' with the subsoil, an

inexpensive vent would be provided without having to pollute

the air we breathe." Considers that "all this seems to point to

the need of reducing rather than increasing the ventilation of

sewers."

Mr. a. M. Foweer hoped it would not go forth as the

opinion of the Association that there should be no disconnection

between the house drains and the public sewers. Such an

opinion would show ignorance of sanitation. In various schemes
of sewage disposal he had provided for shaft ventilation.

Mr. J. T. Eayrs.—Objects entireh' to intercepting traps and
surface ventilators, and blames L,ocal Government Board for

much bad sanitation in connection with both. Is glad to learn

that Local Government Board have now given w^ay on venti-

lating grids.

Mr. Cutler was in favour of the intercepting trap and street

grid, as he thought the use of these should be left to the engineer

who has to deal with the matter. In combined drainage is of

opinion that ventilating shafts will be unable to carry off" air

driven out of sewers b}' storm water, and fears that man}- seals in

the drains of houses would in consequence be forced.

Mr. W. Nisbet Blair (St. Pancras).—The great difficulty of

London authorities is getting permission to erect ventilating
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shafts. Small ventilating pipes are of no use in dealing with

large brick sewers. Differed from Mr. Morgan as to no induction

being necessary, and considered that Mr. Morgan's proposed
tapered pipes are impracticable. Complained as tc action of

London County Council in new drainage by-laws, in that they

have ignored the recommendations of the metropolitan surveyors.

Mr. Read replied.

LEICESTER SEWERS.

Report by Mr. E. G. Mawbey, Borough Surveyor, ;r Ventilation.

"The Surveyor," voiy. xvi., pp. 104, i3i,JuIvY 28 and August 4, 1899.

[abstract.]

Mr. Mawbey had ten years' experience with the sewers at

Leicester, commencing in October, 1889. He reported to the

Highway and Sewerage Committee on the ventilation of the

sewers in 1894, 1895 and 1899.

Soon after May, 1881, 13! miles of the existing sewers were
opened up, cleaned out, and provided with 512 new manhole and
lamphole surface ventilators at an average distance of 47 lineal

yards apart.

Complaints as to nuisances from these ventilators became so

frequent and effective that a ver}^ large number of them were
closed, and replaced by connections to factory chimneys and b}^

4-in. by 3-in. cast-iron ventilating pipes fixed on buildings where
permission could be obtained.

Having found the above small-sized ventilating pipes un-

satisfactory, Mr. Mawbey had, in 1893, increased their size

to 6 in. b}^ 7 in.

In his report of 1894 Mr. Mawbey recommended the closing

of surface ventilators and the adoption of shaft ventilators of

descriptions, sizes and distances apart according to the various

sizes of the sewers to be ventilated.

In his supplementary report of 1895 Mr. Mawbey related:

(i) The results of tests he had made which proved the

efficiency of shaft ventilation of sewers without open grids
; (2)

replies to inquiries made in 1894 from forty-eight other towns as

to surface veisiis shaft ventilation ; and (3) information from, and
opinions of, experts in support of shaft ventilation.
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Recommendations made in the report of 1895 :
—

(a) That in sewers in all new and unadopted streets closed

manhole and lamphole covers be used, and, as new buildings are

erected, tall shaft ventilators be provided b}' the Corporation.

(d) That in new buildings the Corporation allow any owner
to connect his house drains at the building lines to the stoneware
pipe laid by the Corporation connecting the public sewer with
the ventilating shaft erected on the front of his property.

(c) That dosed manhole and lamphole covers be used on an}^

new sewers constructed b}' the Corporation, and that adequate
tall shaft ventilators be provided.

(d) That any existing surface sewer ventilator causing a

nuisance be closed, and adequate tall shaft ventilation be pro-

vided in lieu thereof.

(e) That all tall shaft ventilators be to the approval of the

Borough Sur\^e3'or.

The Committee, instead of adopting the above recommenda-
tions, resolved :

—

( /) That in every newly or recentl}^ constructed sewer, either

on a new building estate or in any street where the fall and
general condition of the sewer permit it, open grids and man-
holes be provided.

(g) That, as supplementary to this, the Borough Surveyor be

authorised and directed to continue to provide other modes of

ventilation in an3^ case where, from the circumstances of offensive

emanations from manholes, such manholes have been closed.

(Ay That, in all cases where owners will render assistance,

ventilation be secured by chimney shafts, or pipes by the sides

of houses, factories, churches, schools and other public buildings.

Also in October, 1895, the Committee resolved :

—

(/) That the Borough Surve\'or be authorised to enter into

negotiations with builders and others depositing plans for the

erection of buildings for permission to erect ventilating shafts

of the requisite sizes on such buildings, the Corporation offering,

as an inducement, to make the sewer connection and lay the

shaft branch up to the building line, and to permit the owner of

the building on which the shaft is to be put to have the use of it

for drainage purposes.
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In 1894 there were on the foul-water sewers 978 open covers

and 2,083 closed, and in 1899 there were 1,639 open covers and

2,332 closed.

Mr. Mawbey continues : "The S3\stem of surface grid venti-

lation has been well tried in Leicester, and has been found a

fruitful source of nuisance and strenuous complaints from the

public."

Referring more particularly to the present (1S99) report,

Mr. Mawbe}" gives some interesting and important conclu-

sions at which he has arrived as the result of a large number
of anemometer observations, thus :

—

"Although the temperature of the external air was much
higher than that of the air in the sewers, there were found to be

excellent up-currents through the tall ventilating shafts, the tops

of which were higher than the ridges of the roofs.

In the absence of open grids, the private ventilating pipes

or drains not disconnected from the sewers, and some untrapped

rain-water pipes, acted as air inlets in the old streets. There are,

generally, about twelve 4-in. private ventilating pipes to ever}'

100 yards of sewer.

"Disconnecting traps are only enforced where drains pass

under houses or other buildings. In all other cases disconnect-

ing traps are allowed to be dispensed with, or used at the option

of the owner, and this arrangement is a great aid to the ventila-

tion of the sewers, for reasons which are stated.

"That in all cases where a disconnecting trap is provided

a 4-in. ventilating pipe should be carried up the building from

the drain on the sewer side of the trap, terminating well above

the eaves of the roof, so as to act as air inlets in conjunction with

tall outlet shafts.

" One thousand six hundred and seventeen tests were made,
each of fifteen minutes' duration, in connection with four sizes

of shaft ventilators erected on houses and other buildings, and
carried up above the roofs so as to be exposed to the direct

action of the wind, the results of which are summarised in Table
No. I. Both down and up currents frequently alternated during

the fifteen-minute tests. The 6-in. and 9-in. diameter standard

shafts were erected in more isolated positions, and were not

surrounded by so many private ventilating pipes as the rectangular

shaped shafts, and therefore do not show such good results."
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Leicester.—Table No. i.

^ ' ^

y

10

T. >> •

« ,•*-«

t3

<N t/2 368

Tests.

Nine

6-in.

diametei

Shafts.

183

Tests.

Nine

9-

in.

diameter

Shafts.

upward current : average of all

tests

Feet per
minute.

162

minute.

139

Feet per
minute.

97

Feet per
minute.

87

Downward current : average of
all tests 35 31 33 32

Minimum average upward cur-

rent in any one sliaft 35 45

Next lowest average upward
current in any one sliaft 92 40

Maximum average upward cur-

rent in any one sliaft 242 159 156

Minimum average downward
current in any one sliaft 31 31

Maximum downward current ... 79 36 35

Number of occasions on which
up-currents were found 1,002 23 344 180

Number of occasions on which
down-currents were found ... 619 16 273 160

Shafts placed from 50 to 200 3"ards apart.
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KENSINGTON VKSTRY.

REP1.1ES TO Questions Prepared by Dr. T. Orme Dudfieed,
Medical Officer of Health to the Kensington Vestry,

March, 1900.

"The Surveyor," voi,. xvii., p. 266, March 9, 1900.

Thirty-one towns returned replies to fourteen questions sent

out by Dr. Dudfield, and the information contained therein is of

a very interesting and instructive character.

Questions :

1. Is there a dual system of drainage ?

2. Are the sewers ventilated by the local authority ?

3. If so, whether by {a) gratings in the road surface, and at

what intervals of space
;

{b) shafts carried up private

houses ; (c) shafts formed in lamp columns
;

{d) or

by any other, and what, means ?

4. Are the ventilators open and unobstructed ?

5. Is any appliance fixed in the ventilator for the com-
bustion, disinfection or deodorisation of sewer vapours;

and if so, of what description ?

6. Is any appliance or chemical agent employed in the sewers

themselves for preventing effluvia from the sewage
matter ; and if so, what ?

7. How long have the appliances or agents (if an}") referred

to in answers to questions 5 and 6 been in use ?

8. Are such appliances in general use, or are they fixed in

selected positions only ?

9. {a) The cost of the appliances
;

(b) the approximate
annual cost of chemicals and labour for replacement

and attention ?

10. Is the system regarded as satisfactory by the authority ?

11. Are the complaints of offensive smells from ventilating

openings received with any frequency ?

12. Are the street gullies trapped by S3^phons or any other

means; and if so, by what means?
13. Are house drains ventilated ?

14. Are house drains intercepted from the sewer by SA^phon

traps ; if so, whether (^a) under regulations of by-laws

of the authority, or (b) at the discretion of the house
owners ?
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Kensington Vestry.

Birkenhead. Birmingham. Bl^ACKBURN.

I No. Only in certain districts. No.

2 Yes. Yes. Yes.

3(«)

in

Yes.

Yes.

By means of open
mannoie anQ lampnoie
covers generally, but in

special cases by shafts

Up private nouses, ana
also formed as columns.

Yes.

A few.

4 Yes. Yes. Yes.

5 IN O. XN O.

6

7
—

Yes. No.

8

9

10

—

The S3'stem is looked
upon as the best prac-
ticable known system.

—

II — In summer fre-
quently, but generall}'

traced to gullies being
untrapped or unsealed.

—

12 Trapped.

Yes.

14 Yes ; under bj'-laws.
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Kensington Vestry {co?tti7med).

BOI^TON. Bradford. Brighton.

I No. No. No.

2 Yes. Yes. Yes.

3 {ci) Yes ; at change of
direction or gradient.

Gratings at intervals

of lOO yards.
Gratings at varying in-

tervals.

Iron or brick shafts up
high buildings where-
ever permission can be
obtained.

{c) Yes.

(d) Mill chimneys. Occasionally, by con-
necting to factory boil-

ers, Stott's system.

4 Yes. Yes. Yes.

5 No. . No. No.

6 No.

—

No ; in Bradford a
considerable quantity
of dyers' chemicals is

discharged into the
sewers, and this prob-
ably to a great extent
accounts for the absence
of offensive smells from
the sewers. In addition,
the gradients of the
sewers are very good.
They are therefore,

with one or two excep-
tions, perfectly self-

cleansing.

No.

7

8 —
-

—

—
—
—

9

lO Yes. Yes. Yes.

II Occasionall^^ No. No.

12 By syphons. By syphons. Trapped in themselves.

Yes, Yes. Yes.

14 Yes; under by-laws. Yes; under by-laws. Yes ; under b3'-laws.
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Kensington Vestry {conthmed).

Bristol. BURNI^EV. Cardiff.

I Yes. No.

2

3(«)

Kb)

{d)

4

5

6

The sewers are not
ventilated by artificial

means, and, in the
opinion of the City
Engineer, local circum-
stances have much to

do with preventing the
necessit}- for such ven-
tilation. No difficulty

has been experienced
about men entering
the sewers when neces-
sary, but two manholes
are alwa\'s opened some
time previous to entr}-.

Gullies are syphon-
trapped. House drains
are ventilated at two
points, and are s3'phon-
trapped under drainage
regulations.

Yes ; and partly by
house drains.

Gratings at intervals

of from 30 to 60 yards.

Shafts have been fixed

in several cases.

All soil pipes and cel-

lar drains are ventilated.

Yes.

No.

No.

Yes.

All these methods are
adopted as may suit the

[-locality; road gratings
are placed about 80
yards apart.

J

B}' arrangement with
owners ventilating con-
nections have been made
to tall chimney stacks.

Yes.

No.

Porcelain porous cells

filled with permanganate
of potash with good re-

sults.

7
— Two or three years.

8 In selected positions.

9 (^7) i8s. per cell.

10 Fairly so.

II Complaints of smells
at certain points, and in

several cases shafts have
been fixed to walls of
houses.

Complaints are occa-
sionally received.

12 Yes ;
by syphons. Yes

;
by syphons.

Only cellar drains, in

addition to the rain

pipes at the rear of
houses.

Yes.

14 Yes ; under by-laws. Yes; under regulations.
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Kensington Vkstry {co?itimied)
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3(«)

(6)

{c)

{d)

4

5

6

7

10

II

12

13

14

Derby.

No.

Yes.

Gratings about 100
yards apart.

A few shafts have
been carried up private
houses when gullies

have been trapped
owing to complaints.

A few.

Most of the gullies,

being untrapped, act as

ventilators.

Yes.

No, except in the case
of Holman's patent
sewer gas destructors.

No.

Holman's patents,
fixed about four years
ago.

Holman's patents,
fixed in selected posi-

tions.

Holman's patent gas
lamps cost £20 each

;

annual cost of gas to
each of the two, to

.^10.

Yes, generally.

Not very often, ex-
cept at particular times.

Street gullies not
trapped as a rule ; some
trapped when serious
complaints are made.

Yes.

Yes ; under by-laws.

Edinburgh.

Population 296,000.

Length and dimensions
of sewers 300 miles,

varying from 9 in. to

9 ft. 3 in. by 7 ft. 2 in.

The sewers are venti-

lated by gratings in the
road surface at intervals

of from 50 to 100
yards. The manholes,
forty-four in number,
on one of the principal
outlets have been fitted

with Reeves' appliances
at a cost of ;<,"io each.
The annual cost for

maintenance of these
appliances amounts to

from £2 to £2i for

chemicals, ;!^^5 for water,
and £2, for attention.

Gullies are syphon-
trapped. House drains
are ventilated and trap-

ped from the sewer by
means of syphon traps,

under the Edinburgh
Municipal and Police

Acts.

FuivHAM.

Three of Reeves'
apparatus have been
fixed in foul sewers, at

a cost of ;^io or ;^I2

each, exclusive of fix-

ing. These apparatus
cost about 13s. 6d. per
month for maintenance.
vSince they have been
fixed no complaints
have been received as to

smells from the sewers
with which they are
connected.

H
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Kensington Vestry {continued^.

Gateshead-on-Tyne. Gl^ASGOW, HUDDERSFIEIvD.

I No. No. No.

2 Yes. Yes. Yes.

3 («) Gratings just where
convenient.

Gratings at intervals

of 30 to 100 yards,
according to size of

Gratings about 200 ft.

apart.

iP)

sewer.

{c) Shafts in lamp
columns in a few ex-
perimental cases.

—

id) Two shafts up
graph post.

tele-

4 Yes. Yes. Yes.

5 Some baskets were
fixed, but two have not
been renewed.

In several of the lamp
ventilating columns
the sewer vapour
comes in direct con-
tact with the burning

No.

6 No.
gas.

No. No.

7 For a considerable
number of years.

8 Very few. Arrangements are in

progress for their adop-

.

tion on an extended
scale.

.,. ,

9 (b) 7iiL Lamps with connect-
ing columns cost ^iS
each.

10 So far as yet tried. Yes.

II Sometimes an
plate is put in

time.

iron

for a
No. No.

12

13

Yes; by syphons.

Yes.

A few gullies are
trapped.

Yes.

Untrapped.

Yes.

14 Yes ; under by-laws. Yes ; under by-laws. Yes
tions.

; under regula-



The Ventii^ation of Pubi^ic Sewers. 115

Kensington Vestry {co7itmtied)

.

KINGSTON-UPON-HUI.1.. Leeds. Liverpool.

T
i. No No Arpfl flrflinprl into

Mersey is on combined
system ; area drained
to sewage farms (popu-
lation 70,000) is dual
system.

2 Yes. Yes. Yes.

3(«) Gratins^s everv loo yards. Gratings every 50 yards. Manhole covers and
gratings 80 yards apart.

Shafts carried up Shafts up private Shafts up private
houses in twenty or houses occasionally. buildings.
thirty cases.

{c) A few columns.

id) Connections to chim- 6-in. columns in foot-

W cLj J VvllCiC ocliC ULlLiCLb

can be obtained.

4 Yes. Yes. Yes.

5 No. No. Ten disinfecting trays
are fixed, containing
wick saturated with
carbolic acids, at man-
holes where smells were
detected.

6 A little carbolic dis-

infectant is used with
flushing vans.

No. No.

7 From two to three years.

8 — — They are not in gene-
ral use.

9 Ten shillings each.
The originals are still

in use and are attended
to twice a month.

10 — Generally so. Yes.

II Very rarely, and there
lo di w ay 0 ovj 1-1.1 o utv^icii

local reason.

Complaints are some-
LllXlV^O 1-L1C4V1.\^.

No.

12 Yes
;
by syphons

formed in gullies.

No. Brick gullies with
flag midfeathers gene-
rally, but other types
ofgullies are also in use.

13 Those constructed No. Yes.
under the present by-
laws are ventilated.

14 Those constructed Yes ; under by-laws.
under the present by-
laws are trapped.



ii6 The Ventilation of Public Sewers.

Kensington Vestry {continued^.

Manchester. MlDDI^ESBROUGH. Ne\vcastle-ox-Tvne.

I No. No. No.

2 \^pc T^nt flip Qv^tfm
varies in diflferent parts
of the cit}'.

Yes.

Gratings at intervals

of about 100 yards.
Yes. Gratings 55 ^^ards

apart.

Yes. Yes. Two or three shafts
up private houses.

(0

[d] A fe w connections
"svitli tall cliitnne^'s of
manufactories.

— —

4 Yes. Yes. Grid cover with dirt

tray below ; open area
Ton ^nnfiTP inphf"5

5 No. Special boxes for dis-

infection.

No.

6 No. In flushing the sewers
a certain amount of
coal-tar extract is put
in the tanks.

No.

7

8

For the last fifteen

years.

9

10

— — —
'—

II Complaints have been
received but not with
any great frequency.

No. Occasional complaints
only, and always traced

to private drains.

12 Yes. Yes
;
b}- syphons. Yes.

Yes. Yes. Usualh'.

14 Yes ; under by-laws. Yes ; under by-laws. Occasionally.
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Norwich.

3 («)

6

7

10

II

12

14

Yes ; in many parts
of the city.

Yes.

Gratings formerly,
but these are being
discontinued.

Shafts are fixed up
private houses where
consent can be obtained.

Columns from 30 ft.

to 40 ft. high, at suit-

able points in the
streets.

New columns have
louvre crinolines to

increase draught when
wind is blowing. These
do not obstruct flow at

other times.

No gas furnaces;
ventilating gas lamps,
ifcc, have been tried,

but such fittings are
thought to be of no
service.

No.

No complaints where
columns or vent pipes
up houses have been
fixed, except in rare

cases.

Yes.

Yes.

Yes; under by-laws,
but this is thought by
the Engineer to be a

mistake.

Plymouth.

No.

Yes.

Manholes at varying
distances.

Three shafts
private houses.

up

One ventilating lamp
column.
Two stacks, one 70 ft.

and one 3(̂o ft. high.

Yes, in most cases.

Arnold's patent dis-

infectors in a few
special cases.

No.
Four years.

In selected positions
only.

[a] ^5 los. each.
{b) £1 per annum for

each disinfector.

Yes.

Not where Arnold's
apparatus is fixed.

Yes.

Yes.

Yes ; under bv-laws.

Portsmouth.

For a portion of the
borough.

Yes.

Gratings at every
manhole, about 100
yards apart.

Shafts up private
houses where permis-
sion can be obtained.
About ten shafts in

street lamp columns.

Yes.

No.

No.

Not entirely satisfac-

tory.

As to gratings, in

streets only.

Patent Fenwick iron
gullies trapped with
iron tongues.

Yes.

Yes ; under by-laws.
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Kensington Vestry {conthiuecT).

Preston. R0CHDAI.K. Sai^ford. Southampton.

I No. No. No. Street gullies dis-

charge into storm-
water drains.

2 Yes. Yes. Yes.

3(«)

lr\

[d)

Gratings 50
yards apart.

Yes.

—

Manholes about
ICQ yards apart,

with lamp-eyes
between.

Shafts up private
houses at upper
ends of sewers.

—

Manhole lid-

grids to street

sewers, about
200 ft. apart.

Shafts up private
houses from the
summit of each
passage sewer.

Open ends into
sewage works.

New sewer
works under con-
struction with
self-cleansing
gradients, and

'^will therefore re-

quire little venti-
lation

; iipcast

shafts are erected
at highest points.

4 Yes. Yes. Yes.

5 No. No.

6

7

8

No. No.

9

10 Not quite, as

there is some nui-
s a n c e from the
manhole grids.

II No. No. Yes.

12 Yes. Yes. Yes ; by sj'phons.

Yes. Yes, generally. Yes. Yes.

14 Yes ; under by-
laws.

Yes ; under by-
laws.

Not usualh' ; but
in future under
by-laws.

Yes ; under by-
laws.
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South Shif:i.ds. SUNDERIvAND. York.

I No. No. No.

2 Yes. Yes. All new sewers are
ventilated, and vents
are being put to old

ones.

{b)

Shafts and open
covers on manholes
(the majority of the
manholes are close
covered).

Gratings in road sur-

face.

Gratings on all new
sewers, about 50 yards
apart.

Shafts up private
houses at summits of
sewers.

ic)

id)

—
One ventilating lamp

column only.
Vertical vent columns,

25 ft. to 30 ft. high.

4 With exception of
dirt pans.

Yes.

5

6

No.

No.

Combustion by con-
stant coal-gas burner
(Keeling's patent).

No.

No.

No.

7 About ten years.

8

9

Selected positions.

10

II

12

13

There are no open
manholes except in out-
of-the-way places.

Yes
;
by syphons and

dip-stones.

Yes.

Not unusual.

Yes.

Yes.

Occasionally ; where
a surface vent has
proved persistently

offensive it has been
closed and an upright
shaft provided as near
as possible.

Yes
;
by syphons.

Yes.

14 Yes ; under by-laws.
In the older parts of
the borough drains are
being trapped on re-

construction.

Yes ; under by-laws. Yes ; under by-laws.
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KENSINGTON VESTRY.

Analysis of Replies from Thirty-one Towns.

1. Three "Yes "
;
twenty-one " No "

; three " Part."

2. All "Yes."

3(«). Twenty-six "Yes" ; one "No."

{b). Nineteen "Yes."

(r). Nine "Yes."

(^). Eleven " B}- other means."

4. Twenty-five "Yes."

5. Eight " Yes "
;
eighteen " No."

6. Three " Yes "
;
twenty-one " No."

7. " Various times."

8. " In selected positions onl}'."

9. "Various costs."

10. Eight " Yes "
; three "No "

; two " Qualified."

11. Twelve " Yes "
; nine No "

; two " Occasionally."

12. Twenty-one " Yes "
; four " No."

13. Twenty-three " Yes "
; one " No."

14. Twenty-four " Yes "
; one " Occasionally."
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GRIMSBY SEWERS.

Report b}^ Mr. H. Gilbert Whyatt, Borough Surveyor,

re Ventilation.

"The Surveyor," voi.. xix., pp. 28, 140, 168, January, 1901.

[summary of the report.]

1. The condition of the air in sewers depends in great

measure upon their construction, condition and cleanliness.

2. Tide-locked sewers had aerial contents forced up into the

streets and curtilages of the houses twice each day.

3. Since pumps were introduced ; onh* in times of flooding,

when pumps are overcome, is air forced out of sewers.

4. Opinion of Mr. J. Parry-Eaws, f.i.c, as given in his report

to the Eondon County Council, 1893, quoted, in which Mr. Eaws
found " that the micro-organisms in the air of sewers are related

to the micro-organisms in the external air, and not to those in

the sewage itself," and that "how^ever full the sewage is of

disease germs, the latter do not pass into the air of sewers in the

absence of violent splashing, nor 3'et when considerable air

currents prevail in the sew^er." Mr. Eaws also found by experi-

ment " that no micro-organisms were disseminated in the sewer

air from the w^alls of a pipe sewer which had been empty for

twelve da^'s, and w^here immense numbers of microbes must
have been clinging to their sides."

5. In a later report Mr. Eaws says that although there is no
direct evidence that the organisms found in sewer air constitute

any source of danger, yet it is impossible to ignore the evidence,

though it be only circumstantial, that sewer air in some in-

stances has had some casual relation to zymotic disease.

6. Does not recommend that the intercepting trap should be

abandoned in view of probable defects in house drains.

7. In Grimsby there are 446 manholes with ventilating covers.

Majority of these have been complained about, and orders given

to close the covers.

8. The policy of closing grids without providing other means
of egress for the foul air only results in greater foulness of the

sewer air, and forcing traps in the near neighbourhood.
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9. Describes the Reeves method of filtration.

10. Theor}^ of sewer ventilation : Low-level air inlets, high-
level air outlets. Sanctioned by Local Government Board, but
often proves fallacious, as air currents are frequentl}^ reversed.

11. "The ventilation of sewers is not desirable, except on
those occasions where workmen have to descend for certain

purposes."

12. "A current of air along a sewer is not a necessity. What
is required is a free vent for sew^er air."

13. Tall chimne}' shafts and house chimneys not found
successful. (King's Norton case, in which the Rural District

Council connected a ventilating shaft into a chimney, the ow^ner

died, and jury found for the executors of deceased ;^3,50o against

the Council.)

14. Webb's Sewer Gas Destructors described. Consume
8 cubic feet of gas per hour at 2s. 6d. per 1,000 cubic feet, equal

to £<^ per annum. This capitalised at thirt}^ 3- ears amounts to

£2^0, plus cost of lamp, say, £1^, equal to capital cost of ^285
for dealing with sewer gas at any particular point.

15. Lamp columns as ventilators. At Southport over 200 lamp-
posts are used as sewer vents, and are so generally unnoticeable

that no complaint of nuisance arising from them is ever made.

16. Propert}^ owners at Grimsby do not object to give facilities

for vent shafts.

17. Ventilation of house drain between sewer and intercepting

trap. Two thousand of these vents in use at Torquay. Thinks
that with the present legal powders of the Corporation this could

be insisted upon at owners' expense.

18. Rust pockets should be provided at all vent shafts.

19. Flushing arrangements at Grimsby.

20. Recommendations by Borough Surveyor :

—

(a) As to closing manhole grids complained of in the

past and erecting vent shafts instead.

(b^ Vent shafts to be placed at syphons and flaps in

sewers.

(<:) Vent shafts to be placed at dead ends of sewers.

{d~) Where manhole grids are complained of, in future to

be closed only on condition that property owners

give facilities for erecting vent shafts.
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(^e) Vent shafts to be placed on sewer side of each inter-

cepting trap at expense of owner,

(y) Ventilation of Pyewipe outfall.

(^) To alter flushing arrangements so as not to flush

w^hen sewers are tide-locked.

(/^) To construct hand-discharging cisterns or tanks so

as to fill with sea water at high tide, and to be let

off" by hand three-and-a-half to four hours after

high-water.

Sub -Committee adopted recommendations (d) to (e) wath

certain modifications ; {e) to be compulsory only as regards future

buildings.

MANCHESTER SEWERS.

Report by Mr. T. de Courcy Meade, City Surveyor,

7'e Ventilation.

"The Surveyor," vol. xxi., p. 259, February 28, 1902.

Information obtained by City Survej^or from sixty towns in

the United Kingdom, and eight towns in Canada or the United
States.

The Surveyor recommended :

—

1. That a systematic course of ventilation should be put

in hand over the whole of the 1,700 miles of sewers

belonging to the city.

2. That upcast shafts be erected in suitable positions, with

surface ventilators as inlets for fresh air.

3. That the ventilating shafts be periodically examined and
painted, and the rust pockets at the base of the shafts

regularly emptied.

4. That the plant used for treating manufacturers' refuse

should be open to official inspection.

5. That when such refuse contained chemicals which would
become of an explosive or dangerous character on
admission to the sewers, such refuse be rigidly

excluded from the sewers.

A Sub-Committee was appointed to go into the whole matter.
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RETURNS FROM FORTY-NINE TOWNS AS TO
CLOSING SURFACE VENTILATORS AND

ERECTING TALL SHAFTS.

RECEIVKD and TABUI.ATED BY Mr. H. GILBERT WhYATT,
Borough Surveyor, Grimsby.

" The Surveyor," voi.. xxii., p. 117, JuIvY 25, 1902.

[abstract.]

Quer}^ I.—Have you abandoned surface ventilation of

sewers ?

Quer}^ 2.—If so, was alternate method of ventilation provided
by loan obtained under sanction of the Local Government Board
or out of rates ?

Quer}' 3.—If the former, did the Local Government Board
consent to the surface ventilators being closed, or have you
closed them without consent ?

Replies.
Seven towns (names not given).—No reply.

Seven towns (names not given).—Have never abandoned
surface ventilation.

One town (name not given).—Surve5'or desires his reply to

be kept quiet.

Four towns (TableA).—Surface ventilation was never adopted.

Twent3'-eight towns (Table B).—Surface ventilation has been
entirely, or was being gradually, abandoned out of the

rates, and therefore without consulting the Local Govern-
ment Board.

Nine towns (Table C).—Surface ventilation has been, or is

being gradualh^ abandoned, the cost being defrayed out

of loans sanctioned by the Local Government Board.

Table A.

Containing list of four towns where surface ventilation

was never adopted.

Names. Acres. POPUlvATlONS.

Aberystwyth 847 8,014

Canterbury 3,955 25,000

Devizes 907 6,529

Wigaii 2,181 62,000
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Table B.—Grimsby.

Containing list of twenty-eight towns and urban districts where
surface ventilation has been entirely, or was being gradually,

abandoned out of the rates without consulting the I^ocal

Government Board.

Names. Acres.
POPUIyA-
TIONS.

Remarks.

Basingstoke 4,194 10,000 Yes, to a great extent.

Blackpool 4,244 47,346 Partially ; all new manholes have
closed covers.

Bootle 58,556 In part.

Bournemouth 5,850 60,000 Yes
;
many years ago.

Chesterfield 1-338 Yes ; in one portion of the town.

Deal I, III 11,000 Yes.

Eastbourne 5,410 43,000 In some parts of the town.

Folkestone 2,481 30,694 No surface ventilation.

TT;! rwi ohA.MCL1. V\ X^-'i.X >>• *<• •>• T 8*701 ,0 /u 10, 140 Tn flip tiarrow streets

TTfl cf 1 11 ore 68,000 Yes

Henley-on-Thames. .

.

348 6,500 Yes, in all cases.

i^eicesier 0,500 220,000 X es, on aii new sewers , dnu on an
old sewers wherever a complaint is

received and sanction to erect a shaft

obtained.

Lewes (Sussex) 1,024 11,245 Yes.

Lincoln 3,891 48,500 Offending covers closed on com-
plaint wherever sanction to erect a
shaft IS obtained.

Maidenhead 2,123 13,000 Yes, in all streets.

Norwich 7,582 111,728 Yes.

Penzance ... 472 15,000 Manholes provided with flap inlets,

to allow entrance of air only.

Ramsgate 2,343 27,586 Practically ;
only a few open covers

left.

Reading 5,878 73,895 Not entirely.

Swindon 4,246 45,000 Yes.

Tenby 735 4,500 Not entirely.

Torquay 3,879 33,000 Yes.

Widnes 3,039 29,000 Yes.

Slough (Bucks.) 12,000 Yes.

Surbiton 2,858 15,020 Yes ; some years ago.

Sutton (Surrey) 1,835 17,100 Yes, with the exception ofmanholes
where deodorising plant is fixed.

Tipton 2,700 32,000 Not entirely.

Uxbridge Rural 18,500 18,300 Yes; all surface grids are now closed.
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Tabee C.—Grimsby fcontinued)

.

List of nine towns where surface ventilation has been entirely, or

is being gradually, abandoned, the cost being defrayed out of

loans sanctioned b}^ the Local Government Board.

Names.

Brighton
(2,620 acres,

123,478 pop.)

Canterbury

lycicester ...

Norwich ...

Scarborough
(2,292 acres,

38,109 pop.)
Southend-on-Sea

(5,172 acres,

30,000 pop.)
Tenby

Tonbridge
(1,200 acres,

13,000 pop.)

Weston-super-Mare
(20,000 pop.)

Whether
Abandoned.

Partly.

Neyer been
adopted.

Yes, on all
new sewers.

Yes. It con-
stitutes a nui-
sance danger-
ous to health
in most cases.

Yes.

Yes.

Not entirely.

Yes, entirely.

Not entirely.

Whether
Under Loan.

By loan under
sanction of
Local Goyern-
ment Board.

By loan.

By loan.

By loan.

By loan for

yenti-

lating pipes up
sides of build-

erectmg

Whether with Con-
sent OF LOCAI.

Government Board.

Ventilating shafts would
be useless unless the sur-
face ventilators in the
neighbourhood were re-

moved. We did not ask
the consent of Local Gov-
ernment Board.
System of ventilating

by tall upright shafts was
approved of b}^ the Local
Government Board some
forty years ago.
The Local Government

Board have sanctioned a
scheme for new tributary
sewers, in which all the
ventilation is effected by
tall shafts.

On old sewers this work
has been charged to
revenue ; on new sewers
we provide nothing but
standard vent shafts, costs
of which have been in-

cluded in estimates and
approved.
No record

;
they were

probably not asked.

By consent of the Local
Government Board.

Some have been closed
without consent.
Yes ; half of old sewers

relaid, and 5 miles of new
provided with vent shafts,

all out of loan sanctioned
by Local Government
Board.
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The general opinion to be gathered from the above replies

from thirt3--six towns is :

—

1. That the emanation of sewer gas at street level is

objectionable.

2. That in four cases surface ventilation was never adopted.

3. That in twenty-eight towns and urban districts they

(the surface ventilators) are closed, or are being

closed, out of revenue account.

4. That in certain other towns surface ventilators are

closed, or are being closed, and ventilating shafts

erected instead, out of capital account, and with

the sanction and definite approval - of the Local

Government Board.

SEWER VENTILATION.

Paper read by Mr. Councillor W. F. Dearden, m.r.c.s.,

L.R.C.P., D.p.H. (Manchester), at the Congress of the Sanitary

Institute at Manchester in September, 1902.

" JOURNAI, OF THE SANITARY INSTITUTE," VOL. XXIII., P. 746.

[abstract.]

The Manchester City Surveyor, Mr. T. de Courcy Meade, had
recently obtained information on the methods adopted for the

ventilation of sewers from sixty of the principal towns of the

United Kingdom, and eight important cities of Canada and the

United States.

In response to advertisement, information on the subject had
also been received from firms and individuals having special

"knowledge of the subject.

All methods of sewer ventilation classified under three

headings

—

viz., Natural Ventilation, Artificial Ventilation, and
Deodorisation.

Under " Natural Ventilation" are three sets of advocates :
—

1. The production of as free a circulation of air along the

sewer as can possibl}^ be obtained.

2. No admission of fresh air, but only a few carefully

guarded outlets for the relief of pressure.

3. Ventilation at all is not only useless but absolutely

wrong in principle.
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Without free ventilation sewer gas is likely to take the place

of sewer air, and the excess of pressure due to the production of

sewer gas is usually found to vent itself through the street

gullies. Other points against closed or semi-enclosed sewers

are the greater liability" to explosion, with a likely increase in

attendant damage, and the rendering of the air irrespirable for

workmen repairing or cleansing.

The Transatlantic cities of Buffalo, Chicago, Minneapolis,

Philadelphia, Washington, Boston and Toronto all use street

surface grids placed at proper intervals apart, which appear to

give satisfaction.

As regards the sixty towns in this country, twent3'-eight use

surface grids, but twent}'^ of these have found it advisable to

erect a few^ shafts under special circumstances. The evidence

collected from the above towns is that perforated manhole covers

should not be placed at greater intervals from one another than

ICQ 3'ards, with lampholes with similar coverings in between the

manholes, the effective ventilating area of the manhole grids

being between 40 to 50 square inches, and that of the lamp-e3^e

about 20 square inches.

The objections to surface grid ventilation are :

—

1. The undoubted nuisance from evil smells emitted from
some of the openings, particularly in narrow streets,

during hot weather where the gradient is low, and
the sewage practically^ stagnant, through the sewers

being old and silted, or from discharges from

chemical w^orks.

2. Street dirt and sweepings finding their way through the

openings into the sewers.

The objection founded on a common belief that some
zymiotic diseases can be communicated to persons

kept in close proxiniit}^ to a street grid.

The character of the sewer air emitted from surface grids as a

disease-spreading agency is the factor to be determined first of

all, and this can onl}' be decided b}^ bacteriological experiments,

and the author's Committee propose to have fresh experiments

made with this end in view.

Twenty-three towns out of the sixt}^ effect their ventilation by

a combination of surface grids and high shafts. Mr. Mawbey's
experiments at Leicester show conclusively that high shafts,

though they may act mainly as extractors, 3- et the surface grids
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are not effectual!}^ influenced thereby, but in many cases the latter

continue to pass out foul air, and to act as outlets with more
than twice their effect as inlets.

In four towns in the list the drains are disconnected and the

sewers ventilated solely by high shafts, varying in diameter from

4 in. to 12 in. according to the size of the sewer, and placed at an
average distance apart of about 150 3'ards. These shafts are

either against buildings (in w^hich case an acknowledgment is

paid) or take the form of columns in the streets, and if the columns
or shafts are vertical or nearl}^ so, of fair diameter, and at

frequent intervals, the evidence shows that they are satisfactory

for the purpose aimed at. The objections to shafts are :
—

1. Long tubes offer much friction to air.

2. Bends seriously reduce the effect of the tubes.

3. If the pipes forming the shaft are leak}^ there is great

danger from sewer gas getting access to house
windows.

VENTILATION OF SEWERS.

Paper read by Mr. Ai^fred M. Fowler, m.inst.c.e., f.s.i.,

at the Manchester Meeting of the Sanitary Institute in

September, 1902.

"JOURNAI, OF the: SaNITARY INSTITUTE," VOI.. XXIII., P. 754.

[abstract.]

This subject must be based upon sound principles of design

and construction, inasmuch as the best results in the ventilation

of sewers cannot be obtained in the absence of proper design and
true level of the works themselves.

There is no part in the details of the construction of main
sewers w^hich has made less progress to arrive at satisfactory

results than the question of ventilation.

The aim to obtain sewers which will not admit of deposits is

the initial stage in securing an earl}^ and safe means to prevent

foul air being discharged into the atmosphere.

It is both desirable and necessary to provide a means of

ventilating the sew^ers so that the sewer air can be diluted with

as much fresh air as possible, and passed off as far awa}^ from the

inhabitants as practicable.

I
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It is the wind that forms the great power in ventilating

sewers.

It is therefore with this initial condition (correct design and
sound execution), forming the groundwork for the construction

of sewers, that I wish to bring forcibh' before the notice of the

meeting that such "prevention is better than cure," whilst I am
free to admit that the ventilation of sewers is absolutely neces-

savy, although the emanations from a channel open throughout
its entire length like the becks at Leeds, or an}' river so

channelled, are comparativeh' harmless. It is on this basis, I

submit, that as much fresh air as possible should be admitted to

dilute the vitiated air in covered sewers as far as practicable.

Mr. Shone has recently invented a system of ventilation,

based on a carefully-prepared formula, and, I ma\^ sa}', on
scientific and quite original principles. A mechanical fan ....
draws into the sewer at least one-tenth of a cubic foot of fresh

air per minute per inhabitant, and every street gull}^ and
domestic soil pipe is to be provided with an inlet apparatus.

The fan, by ever\" revolution, propels forward the necessary

number of cubic feet of air, and b}' a sufficient number of fans

revolving at the necessar}" velocity in different zones, or sections

of sewers, the amount of air required is said to be supplied

independent of all atmospheric conditions. One fan is said to be

sufficient to supply a population of 15,000, and can be worked b}'

electricity at 3d. per Board of Trade unit, which would amount
to £SS 7s. 6d. per annum, or £^ 17s. lod. per 1,000 of the

population, or i-4id. per head per annum.

SEWER VENTILATION.

Abstracts from Six Papers read and discussed at a District

Meeting of the Incorporated Association of Municipal

and Count}^ Engineers at Birmingham on January 31, 1903.

Paper by Mr. T. Caink, City Engineer, Worcester.

'•Proceedings of the Association of Municipai, and County
Engineers," voi,. xxix., p. 141.

[abstract.]

The author discusses two points :

—

(i) Whether it is necessar}' to ventilate sewers at all, and
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(2) Whether, having regard to all the circumstances, the

object sought to be attained in the ventilation of sewers is best

secured by the ingress and egress of as great or as little a volume
of air as possible, consistenth' in both cases with avoiding any
appreciable pressure being put upon the water seals of the

private drains.

In the author's opinion provision for the ventilation of sewers

is necessary.

The author found that the closing of surface grids and the

erection of tall shafts against private property was unsatisfactory,

as the latter was not only costly and without legal authorit}', but

that they failed to put an end to the complaints.

The author also found, from experiments, that by far the most
important cause of offensive emanations from manhole grids was
the wind, and that the more rapid the current issuing from the

ventilator the more foul the smell.

After trying sewer gas destructors, each consuming £^ to

£\o worth of gas per annum, and obtaining unsatisfactory results,

the author arrived at the conclusion "that the solution of this

problem lies, so far as the prevention of nuisance is concerned,

in checking the rapid discharge of sewer air from the ventilators,

or, in other words, in ti-ansmitting as little air as possible from the

sewers, consistently with affording such relief as will prevent the

pressure therein rising appreciably above that of the atmosphere.

To accomplish this object the author designed the following

apparatus, b}' which the sewer air is regulated and filtered

through a layer of cotton wool.

In regard to private drains, the author would prefer to

dispense with the surface opening entirely, and to construct tall

shafts for both inlet and outlet.

Paper b}' Mr. R. Read, City Surveyor, Gloucester.

"Proceedings of the Associatiox of ^Municipal and Couxty
Engineers," vol. xxix., p. 155.

[abstract.]

Deposits occur in sewers from the following causes :

—

1. Flat gradients.

2. Insufficient flushinsf either at the water-closets or in the

sewers themselves.
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3. Inefficient or neglected street gullies and manhole
buckets.

4. Temporary' insufficient number of live drain connections
in new undeveloped districts.

x-^ll the causes of deposit mentioned above are more or less

preventable, and if there is no deposit in a well designed and
constructed sewer, wh}^ is ventilation necessar}'?

The methods of ventilation now in use may be classified

as follows :
—

1. Openings in the manhole and lamphole covers at the

street surface, at various intervals of from 40 to 100 yards apart.

This system discharges sewer air or gas immediatel}' under
the noses of the people, and is uncertain in its action.

2. Vertical shafts attached to buildings, trees, telegraph poles,

or self-supporting, 4 in., 6 in. and 9 in. diameter.

This is an improvement on the first, as it discharges the sewer

air from 20 ft. to 60 ft. above the street level at an elevation

exposed to the wind.

3. Various combinations of surface gratings and ventilating

shafts, generalh' in wrong proportions and positions owing to

legal difficulties.

This system has seldom had a thorough trial in the proper

proportions and arrangement which are necessary to harmonise

with the action of the sewers and thus convert it from a hap-

hazard into a scientific and reliable system.

. 4. Connections to factor}^ chimneys.

5. Various patent systems of induced current ventilation by

means of gas jets, water jets, or compressed air.

6. Systems of deodorising the gases given off at the manholes

by the introduction of chemicals.

Nos. 4, 5 and 6 systems are altogether too costly for general

application, although they are occasionally useful for isolated

cases of offensive manholes, to avoid the expense of a reconstruc-

tion of sewers.

The watery vapour rising from the sewage (of well-con-

structed sewers) should not be putrid, but generally is so for

the following reasons :

—

I. The alternate wetting and drying of the sides of the sewer,

owing to the rise and fall of the sewage.
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2. The discharges from the house drains are more or less

decomposed owing to the interposition of the intercepting trap,

which acts as a cesspool.

3. For want of proper ventilation.

The author concludes with an interesting description of the

action of sewer air in a sewer, and with remarks strongly con-

demnatory of the intercepting trap as usually laid under the

Model By-Iyaws.

Paper by Mr. W. J. SteeIvK, Deputy Cit}^ Engineer of Bristol.

"Proceedings of the Association of Municipai, and County
Engineers," voi.. xxix., p. 164.

[abstract.]

The sewers of Bristol are not ventilated. All the manholes
and lampholes have closed covers, and no means are intentionally

made to provide a communication between the sew^ers and the

atmosphere.

There are eight outfalls into the River Avon fitted with tidal

flaps, the head against the bottom of which at high water of

ordinary spring tides varies from 7 ft. to 20 ft.

All street gullies are trapped.

Since 1882, drains connected to the sewers have been provided

with an intercepting trap, with openings to the air on the build-

ing side of the trap, and also at the highest point of the drain.

Every building used for human habitation is provided with at

least one water-closet, and all roof water, bath and sink waste

pipes, discharge over trapped gullies.

Prior to 1882, intercepting traps were not compulsorily fixed.

Possibly there are several instances where a roof water pipe

forms a means of communication between the sewers and the

atmosphere, owing to there being no water seal between such
pipe and the sewer, but the number cannot be stated with any
degree of accuracy. If any notification of bad smells in or about
buildings is received, the sanitary inspectors of the Health
Department cause the drainage system to be modified on the

lines indicated above. During the year ended December 31st,

1901, over 4,800 systems were amended.

During the year ended December 31st, 1902, onl}' ninetj'-one

complaints were received of bad smells in the streets, and these
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were in ever}^ case found to be from gullies which, from defective

traps, had the water seal broken. Vital statistics are quoted to

show that Bristol compares favourabl}^ w^ith most other towns
similarly situated.

The responsible authorities in Bristol have quite an open mind
on the question of sewer ventilation in general, but the}' hold
the view that it has never been demonstrated that the practice

at present applied in Bristol is prejudicial to the health of its

inhabitants

Finally, the following points occur to the author as requiring

solution, based upon full experimental data

—

viz. :
—

Is it necessar}' to continuously^ admit atmospheric air to a

properly constructed sewerage sy^stem
;
and, if so, how ?

Is it necessary to continuously provide a vent for the air

displaced from a properly constructed sewerage sy^stem by
various causes

;
and, if so, how ?

Paper by Mr. A. W. Cross, assoc.m.inst.c.k., Surveyor to the

Urban District Council, King's Norton.

" Proceedings of the Association of Municipal, and County
Engineers," voi,. xxix., pp. 171-174, January 31, 1903.

[abstract.]

Mr. Cross has installed a sy^stem of short columns 10 ft. to

12 ft. in height, with hexagonal inlet ventilating heads controlled

b}^ non-return aluminium flaps, and tall vent shafts 30 ft. to 40 ft.

in height.

Tests made by anemometer showed that 2,098 lineal feet of

air passed into the sewer through a 6-in. shaft in five minutes
during a high wind.

Another test, extending over twenty-four hours in breezy

w^eather, showed that 21,000 cubic feet of fresh air was passed

into the sewers through one of these inlets fixed on a short shaft

II ft. high.

Mr. Cross has devised an arrangement whereby^ an induced

current of air is caused by a water spra}^ from the water supply

mains. This apparatus is not in use in consequence of the water

authority at King's Norton refusing to give a supply of water for

fear of contaminating the public water supply. The cost of each

installation is from £2, to £<i^. The Local Government Board
endorsed the action of the water authorit}'.
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Paper by Mr. Herbert H. Humphries, Engineer and

Surve3'or to the Urban District Council of Erdington.

[abstract.]

Mews expressed in the paper are based upon experience

gained in a modern residential suburban district, having most of

its sewers constructed with small stoneware pipes.

The author has found that a judicious combination of surface

and shaft ventilation has been the best solution of the difficulties

encountered, the shafts, as far as possible, being placed at

junctions of sewers and the locuer ends of gradients and other

suitable points, and surface ventilators placed at higher points^

in order to act as inlets, with the shafts acting as outlets. The
abolition of the intercepting trap on house drains would be of the

greatest and most necessary assistance to the ventilation of

sewers, and would keep the sewage quite fresh instead of being

fouled by continual half-decomposed discharges from private

drains. Its abolition would, however, only be warranted upon
thoroughly well-constructed and otherwise amply well-ventilated

sewers.

Paper by Mr. C. Chambers Smith. Surveyor to the Urban

District Council. Sutton, Surrey.

" Proceedixgs of the Association of Municipal and Countv
Engineers," vol. xxix., p. 184.

[abstract.]

The weak point of all methods of ventilating drains and
sewers by utilising atmospheric influences only is that in no

such method can the volume of air or point of exit be controlled.

Apart from any question of treating the issuing sewer gases,

the control of the volume and direction, as well as the choice

of a place of exit, are important matters as regards ventilation

of itself, and any method which gives such control and choice is

based upon correct principles.

Mr. Chambers Smith therefore favours such a system as that

introduced by Messrs. Shone & Ault, which is "a means of

extracting air from drains and sewers by a fan, driven electricalh*

or otherwise, and the controlling of all air admitted to the drains

and sewers by openings regulated in diameter in accordance

w'itli the volume desired to be admitted at any one point, and

the vacuum available at that point."
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Discussion ox the Papers ox " Sewer Vextilatiox,"

January, 1903.

[summary.]

Mr. J. Price.—Cost of an}' new system of sewerage may be

increased 50 per cent by provisions for ventilation. Has seen

Cross' apparatus at work in his own district, and was surprised

to see so large a volume of air passing through the pipe caused

by the induced current resulting from the water spray.

Mr. J. Parker.—All agree that the old S3-stem by open

gratings at the street level is a failure. Unaided or natural

means are inadequate for the ventilation of sewers. Mr. Cross'

method unsatisfactor}- ; without the water spra}' it is costly and
complicated, with the water spra}' it is impracticable. Air inlets

or outlets which depend upon the correct action of either mica
or aluminium valves are absolutely unreliable.

Mr. E. B. Savage.—Sewer emanations (leaving out those

cases due to special causes) are of two entirely distinct origins

—

viz., (i) those due to putrefactive changes in the sewers ; and (2)

those due to the foul-smelling liquids and excreta passed into

the sewers. As regards the s^'stem of ventilation adopted in

Birmingham, after having tried various costh' systems we still

find that the vent placed hi jiidicioiLsly selected positions, 2ised in

conjunction with a 7'ed2iced nninbe?' of open gratings, give the best

7'esnlts. Eighty now in use, and are being extended.

Mr. W. Weaver.—There is a vital difference between sewer

gas and sewage smell. There is nothing injurious to health

in sewer smell. Considers the syphon trap a great mistake.

Close up as many of 3'our surface gratings as possible, and put

up 3'our extracting shafts in whatever positions may be suitable,

with a wire guard or dome on the top."

Dr. W. F. Deardex (Manchester).—What have we to ventilate

our sewers for ? Manchester is starting experimental work from
that point of view. We do not know 3'et what the effect of sewer

air is, and it is of primary importance that we should know.
Messrs. Parr3'-Laws and Andrewes drew the conclusion that the

air of sewers instead of being worse was better than the air in

the streets above them. Dr. Arthur, of King's College, and

Dr. Nash, Medical Officer of Health of Southend, have taken up
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the question, and certainh' appear to have proved that dangerous
germs can be obtained from sewer air. Manchester Corporation

have decided before undertaking expensive engineering works for

sewer ventilation to seek aid from the bacteriologist, the chemist,

and the electrician, and have instructed Professor Delepine to

take up the question of sewer air and the relation it bears to

the health of the people. The}- have also decided to try Shone
& Ault's system, and to give a fair trial to other systems.

Does not agree that the proper way to ventilate sewers is by
utilising the ventilating shafts on the house drainage systems.

Manchester will stick to dual system, as the\' find that the traps

and pipes are, when opened up, alwa3's found in good condition.

Professor Bostock Hill.—When a sewer smells it is

evidence of putrefaction. Gas is formed, and the bubbles of this

gas burst and take up into the atmosphere micro-organisms in the

sewage, and danger results. Sewer gas ma}' be very dangerous
if it is confined in a limited space. If the sewer gas gains access

to a house, disease may ensue ; but where it comes out into an
open street there is certainly much less danger.

Dr. Bruce Lowe.—Has proved that offensive sewers were
scarcely ever associated with zymotic disease. Xot hopeful as to

heat or other mechanical means of ventilation, neither is he sure

that anything is going to be done in the wa}- of disinfecting sewer
air. The use of disinfectants cannot produce anything propor-

tionate to the trouble and expense entailed. Is inclined to think

at the present time it is not a very scientific state of affairs ; that

the putting up of ventilating shafts (up the sides of houses onh' in

exceptional circumstances), together with the closing of as many
as possible of the surface grids, is the best wa}' out of the difficult}-.

Mr. E. J. SiLCOCK.—Would abolish the intercepting trap. An
arrangement of inlets and outlets, with flaps attached, is open
to grave objections. Xot aware of an}- mechanical flap which
would maintain itself in proper repair for any time. As far as

one can see, the best way of dealing with the question is to do
away with the intercepting trap, to close all the surface grids,

and to have as many high shafts as possil^le with perfectly plain

open ends, to keep the shafts away from the buildings, to have
few complications and connections with the sewers, to avoid

as much as possible all bends, and make the route to the air as

direct as possible.

Mr. T. de Courcy Meade.—Does not agree with the pro-



138 Thj: Ventilation of Pubi^ic Sewers.

posal to abolish the intercepting trap. It is a very dangerous
principle to advocate, and he protests against it. It is unscien-

tific, and it is not the remedy for unventilated sewers.

Mr. W. Harpur (Cardiff).—Describes in general terms
Cardiff sewerage system, about 30 per cent of the built-upon

portion h'ing below the level of equinoctial tides, and for four

hours out of every twelve the sewers are tide-locked. All the

sewers are large ; there are no small pipe sewers. The gradients

are bad, running from i in 2,000 to i in 200. The sewers are

made large, because with such low gradients good self-cleansing

sewers cannot be expected, so they are made large enough to be
traversed by sewer men for the purpose of cleansing. Open
street ventilators. About seventy automatic flushing tanks, each

with a capacity of 2,000 gallons. A large-sized Austin's porous
cell, charged with permanganate of potash, is placed in each tank.

Mr. H. N. Dawson (Reading).—Tried gas destructors, but

they are ver}^ expensive, and not completely successful. Thinks
the doing away with the grids and putting up shafts is a

sufficient remedy, provided the shafts go well above the house
chimney tops.

Mr. R. M. Geoyne (Eastbourne).—Some years ago he fixed

at Eastbourne six of the apparatus described by Mr. Caink, of

which no complaints were afterwards made. An objection to

this arrangement is that it cannot be fixed in shallow sewers.

As long as the Model By-I^aws are in force, the abolition of

the intercepting trap as proposed by Mr. Read is practically

impossible.

THE VENTILATION OF SEWERS.

Paper read by Mr. H. Giebert Whyatt, assoc.m.inst.c.E.,

Borough Engineer of Grimsby, before the Association of

Municipal and County Engineers, April 23, 1904.

" Proceedings of the Association of Municipat^ and County
Engineers," voi^. xxx., p. 248.

[summary of paper.]

" Where there are frequent alterations of level in the flow of

sewage, and strong currents of air, it is possible for disease germs
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deposited upon the sides of the sewers to pass into the sewer air

through evaporation."

" In view .... of the probability of defects existing in the

house drains, the author does not recommend that the inter-

cepting trap should be abandoned."

If a "vent pipe from this drain could be generally insisted

upon it would be a great benefit to the sewers of towns, and in

view of the present powers possessed by corporations, the author

thinks it can be everywhere insisted upon in the future . . . .

These lengths between the sewer and the trap are single private

drains, and the duty of ventilation rests upon the owner."

" In the author's opinion the ventilation of sewers (and by
that is meant a continuous current in one direction) is not

desirable, except on those occasions where workmen have to

descend for certain purposes .... nor is a continuous current

of air in any one direction along a sewer a necessity. What is

required is a system of vent openings on the sewers, so arranged
as to act either as inlets or outlets, and when acting as outlets

discharging the sewer gases away from human beings, house
windows, etc."

"The policy of closing the manhole covers without providing
other means of egress for the foul air only results in greater

offensiveness in the adjacent manholes, with the risk of forcing

the foul air through the traps in the near neighbourhood, and
producing a similar nuisance in a more confined situation."

(a) The use of tall chimne}' shafts.

(d) The use of house chimney- s (King's Norton case).

(<:) Sewer gas destructors (Webb's and others).

(d) Lamp columns as ventilators (Southport and others).

(^) Mechanical ventilation (Shone's system and others).

1. That ventilation of sewers at the level of the street is both

objectionable and dangerous.

2. That the ventilation of sewers by means of alternate surface

openings and tall shafts is ... . unsatisfactor}^ in practice

. ... as the surface openings often act as outlets.

3. That the filtration of sewer air whilst passing upwards
through surface openings has been proved a failure.

4. That the destruction of sewer gas by cremation, the preven-

tion of the formation of sewer gas chemicals, and the mechanical

removal by fans, are too expensive for ordinary use in towns.
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5. That the use of factory chimneys, or of a few tall shafts of

large sectional area, is not satisfactory-, as their influence is often

local.

6. That the solution of the problem appears to be the

adoption of a large number of reasonabh" sized vent shafts at

frequent intervals (this being practically the adoption of surface

ventilation at the level of a horizontal plane a few feet higher

than house roofs), the vent shafts in all cases being provided

with rust pockets.

7. That sewers must be regularly and frequently flushed, so

that putrefactive matters may be removed before the production

of foul gases commences.

8. That the ventilation of the length of drain between the

sewer and the intercepting trap should be arranged for and
carried out by the person building at the time of the erection of

the property.

EXPERIMENTS ON SHONE'S SYSTEM OF SEWER
VENTIEATION AT LEICESTER.

Paper by Mr. E. Gkorgk Mawbey, Borough Engineer

of Leicester.

"Proceedings of the Association of Municipai. and County

Engineers," Jui.y, 1904, vol. xxx., p. 454.

[abstract.]

District Experimented Upon :

—

Area, 2^ acres.

A modern built-up part of the borough.

Eight}^ six-roomed houses of the artisan class.

Population, 356.

Average population per house, 4"45.

Rentals, £1^ los. to los. per annum.
Total length of foul-water sewers, 297 yards, laid at an

average depth of 10 ft.

Separate .system for storm and rain water from roofs and

streets.

Hassall's single-lined stoneware pipes, laid in 1896-7, with

gradients for 12 in. from i in 120 to i in 36, and for 9 in. i in 50.
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Cubical contents of pipe sewers . .661 feet.

Cubical contents of private drains . . 304 feet.

Total . . 965 cubic feet = 6,021 gallons.

No intercepting traps, but twent^'-seven ventilating pipes

provided for eighty houses, each 4 in. diameter.

Sewers flushed from manholes ever}' three weeks.

A 15-in. Sirocco fan, 700 revolutions per minute by electric

curient at 200 volts, is placed in a chamber under footway

6 ft. 6 in. by 3 ft. wide, and fan is connected to flushing manhole
b}' i8-in. stoneware pipes. Foul air is forced up. a 9-in. circular

steel ventilating shaft 40 ft. high.

The sectional area of the twenty-seven inlets was increased

from 10*278 square inches to 75*258 square inches, or to 89 per

cent of the 9-in. diameter extraction shaft.

From experiment, 752 cubic feet of air per minute were
discharged by the 9-m. shaft at an average velocity of 1,284 ft-

per minute, and 324*53 cubic feet of air per minute were admitted

through the twenty-seven inlets (or nearh' half the total volume
discharged) at an average velocity of 226-2 ft. per minute, or

an average of 5*23 cubic feet per house per minute.

B}' further experiments the above 5*23 was reduced to

I '73 cubic feet per house per minute, thus changing the air in

the private drains about once every three minutes.

The electric current required for the above was 1-92 units per

twentj^-four hours for eighty houses, or 356 population, which at

id. per unit equals £S 3s. iid. per 1,000 population per annum,
or about 2d. per head per annum.

With half a cubic foot per house per minute, the air would be

changed about once every ten minutes, at a cost of about '57d.

per head per annum.

Previous to the above ventilation the sewer air contained an

average of 20'62 parts of carbonic anhydride per 10,000 parts of

air, the worst being 24*98 and the best 15*95. After ventilation

the sewer air contained 7*04 CO9, the worst 7*54, and the best

6*32 COo, per 10,000 parts of air.

After two years' trial Mr. Mawbey is able to sa}* that b}' this

system the drains and sewers have been satisfactorily ventilated

at a cost which cannot fairly be considered prohibitory.
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LEWISHAM SEWERS.

Report b,v Mr. Ernest van Putten, Borough Surve^vor,

re Ventilation.

"The vSurveyor," voi.. xxvi., p. 573, November ii, 1904.

[abstract.]

The points in this report are :

—

1. Where surface ventilators are closed and shafts erected

the nuisance is removed from the road surface, but

the sewers are badl}^ ventilated unless some artificial

means are adopted to create an up-draught.

2. The air emitted from a high shaft is far more foul than

that which is emanated from the surface gratings.

3. The latter is caused b\^ the more sluggish current alwa3^s

found in a deep sewer.

4. You practicalh' deepen yowx sewer b}^ the height of your
column

—

e.g., a sewer 10 ft. in depth with a 30-ft.

shaft is equivalent to a sewer 40 ft. in depth.

5. Engineers are agreed that a deep sewer is more difficult

to ventilate than a shallow one.

6. In Lewisham an old sewer about 10 ft. deep, in ver}' bad
condition, both structurally and as regards align-

ment, was reconstructed in 1893 at an average depth

of 23 ft., well laid and on a uniform gradient. Com-
plaints were seldom made as to the old sewer, but

numerous complaints are being made as to " smells
"

from the new one.

7. Several mechanical devices for securing an up-draught

in column ventilators, but none are considered

satisfactory.

8. Considers the use of interceptors on house drains is

largely to blame for presence of foul air in sewers.

9. Suggests "as a partial mitigation of the nuisance that

sewer ventilators should be put much nearer together;

that efforts should be made b}' combined action

among the Metropolitan Borough Councils to obtain

the repeal of the London County Council's by-law
with reference to interceptors."
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10. The author's ideal sewer "is a trough of the necessary

depth to drain adjoining premises, finished off level

Avitli the road surface, with a continuous open

grating."

11. If such a thino- were constructed, the author firmlv

believes he would never have a single complaint.

HAMPSTEAD SEWERS.
Report by ^Ir. Oliver E. Winter, Borough Surveyor,

re Ventilation.

"The Survevor." voi.. xxix.. p. 282, March 2. 1906. and p. 300.

March 9, 1906.

[abstract.]

Present Condition : Defects.

1. Inadequatel}' ventilated condition of the sewers in the

lower portions of the borough.

2. Higher temperatures of the air in the lower level sewers as

compared with the better ventilated sewers in the higher levels.

3. Hio"h temperatures in lower sewers undesirable, as about

55 degrees decomposition goes on with ever-increasing rapidity

up to about 130 degrees.

4. Improved ventilation in lower level sewers will reduce the

temperature of the air within them, and will create a tendency to

a down-draught of air.

5. Sewers in Hanipstead have generally excellent gradients,

and a consequent rapid flow of sewage, tending to create a

current of air in the same direction.

6. The air in the lower level sewers being warmer than that

of the higher level is able to take up more moisture. This makes
it lighter, and consequently more liable to rise up the sewer.

7. Other influences, such as the direction of the winds and
the outside temperatures, affect the course of the air currents.

8. Offensive smells have arisen in consequence of settlements

of the sewers, causing deposits to accumulate. When the sewers

where such settlements have taken place have been recon-

structed complaints have ceased.

9. Many of the Hanipstead sewers are too large. A brick

sewer 3 ft. 6 in. by 2 ft. 3 in. would have been better if laid as a

i2-in. or 15-in. diameter glazed stoneware pipe sewer, when it

would have been self-cleansing.
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10. The brick sewers contain a large quantit\^ of warm, moist

air, which rising from the surface ventilators in cold weather

becomes visible in the form of vapour. This vapour is harmless

and free from smell, but is viewed with apprehension b}^ nervous
people as a form of sewer gas.

11. The late Mr. Mansergh chiefly recommended to increase

the number of surface ventilators to one at least in every 60 yards

of sewers, with ventilating gratings of at least 60 square inches.

This only partialh^ carried out. To fulh^ do so would entail the

construction of 631 additional ventilating shafts and 614 larger

gratings to replace the small ones now in use, at an estimated

expenditure of upwards of ;^io,ooo.

Recommeridaiions

.

1. To improve the ventilation of the sewers in the lower parts

of Hampstead.

2. To encourage a down-draught in the sew^ers.

3. To make the existing surface ventilators act as inlets as

far as possible.

4. To erect Webb's Sewer Gas and Destructor Lamp in place

of the ordinary street gas lamp at or near all junctions wdth the

main sewers of the London Count}^ Council, at an estimated cost

of £2^ each, exclusive of cost of connection to sewer.

5. To fix the apparatus made by the Reeves Chemical

Sanitation Company at points near the top ends of the sewers in

the borough, at an estimated cost of £12 each, including cost of

fixing.

Summary and Estimate.

£
21 Webb's extractor lamps . . . . . . • • 5^5

17 Reeves' apparatus . . . . . . . • • • 204

Total . . ^ . . £729

SEWER VENTILATION.

Reports by Dr. F. W. Andrewes, f.r.c.p., d.p.h., and

Dr. W. H. Huntley.

[abstract.]

"The problem of sewer ventilation lies in the freest possible

admixture of the sewer air with the fresh air outside the sewers,
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whereby its prompt dilution can be secured, together with the

oxidation of such harmful substances as it may contain."

In order to minimise the offence of the escape of sewer air

into the streets, they recommend :

—

1. Cleansing and disinfecting the sides of the sewers.

2. The use of the Reeves Chemical Sanitation Company's
apparatus experimentally.

3. To avoid all splashing of sewers by side sewers deliver-

ing at a considerable height above the inverts of the

main sewers.

Mr. Winter attaches replies to six questions from the surveyors

to twenty-eight metropolitan authorities with respect to the

ventilation of sewers as follows :

—

Query i.—What S3^stem of sewer ventilation have you
adopted ?

Twenty-four reply (in effect) that surface gratings in centre of

street were originally adopted, but these surface gratings are

gradually being closed, and upcast shafts against adjacent

property erected to extract foul air ; two (Southwark and West-
minster) reply "Surface grating only."

Quer}^ 2.—Is it giving satisfaction, or have complaints been

made ?

One reply only (Southwark), an unqualified "Yes "
;
tw^enty-

five reply admitting complaints of different degrees.

Query 3.—If special shafts have been fixed, have j-ou experi-

enced any difficulty in arranging for the positions of such ?

In reply, all admit difficulties in obtaining permission.

Quer}^ 4.—Relates to the sizes and distances apart of ventilators.

Query 5.—Relates to the proportion of brick and pipe sew^ers,

and as to self-cleansing gradients.

Query 6.—Give your personal opinion on the subject,

especially on the question of ventilation by open grids in the

centre of the streets.

Fourteen reply condemning surface grids, either directly or

indirectly ; twelve do not reply at all ; two (I^ondon County
Council and Westminster) give a qualified approval to open

grids in the centres of streets.

Iv
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WEST HARTLEPOOL SEWERS.

Report by Mr. Nelson F. Dennis, Borough Surveyor,

re Ventilation.

"The Surveyor," vol. xxx., p. 566, November 16, 1906.

[abstract.]

At present the ventilation of sewers is effected by means of

open manhole and ventilator covers at the surface of roadwa3^s,

together with a certain number of upcast shafts—chiefly 4 in. in

diameter—erected at the gables of houses. On well-grounded
complaints being made of offensive smells arising from the

surface gratings these have been closed from time to time.

During the past two years forty ventilating columns have been
erected on the line of kerb for the purpose of ventilating certain

of the main sewers. These columns are 30 ft. in height, the

lower 15ft. being Sin. in diameter and the upper 15ft. being
6 in. in diameter. The connection to the sewer is made by
means of a 9- in. pipe.

Summary of Anemometer Tests.

Percentages of Tests.

Discharge of Sewer Air in
Cubic Feet per Minute.

Ventilating
Columns in

I,ine of Kerb.

Ventilating
Shafts at

Gable Ends of
Houses.

Ventilators
at Surface of
Roadways.

Manholes.

100 and over 21 0 14 3

Between
100-80 15 0 5 8

80-60 18 0 15 14

60-40 23 0 19 15

40-30 15 3 6 15

30-20 4 6 3 II

20-10 3 21 I 6

lO-I

Upcasts and down-
casts alternately 3

Not recording

0

0

I

31

0

39

0

6

31

0

17

10

Number of tests 115 68 100 256
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Tests were made in the ventilating columns to ascertain if

they could be relied upon as extract ventilators when the

external temperature was as nearly as possible the same as the

temperature of the sewer, and when the wind was nearly calm,

not exceeding f knot to knots per hour. Under the above con-

ditions the average discharge was 26 cubic feet of sewer air per

minute per column.

The average discharges in cubic feet per test per minute
were :

—

Ventilating columns on line of kerb . . . . 70'03

Ventilators at surface of roadways . . . . 4579
Manhole covers . . . . . . 33*23

Ventilating shafts at gables of houses .. .. 7-16

Omitting certain of the above which were not recording at

all, and onh^ including those actually recording, the comparison
is as follows :

—

Ventilating columns on line of kerb .. .. 7070
Ventilators at surface of roadways . . . . 66 "34

Manhole covers . . . . . . . . . . 37'47

Ventilating shafts at gables of houses .. .. 11*87

The ventilating shafts are 4-in. pipes from the sewers to the

top of the shaft, and have several bends in them, and many of

them had an accumulation of rust at the bottom of the shafts.

It also appears from the tests made that the extracting power of

the columns, as distinguished from the shafts, is ver}' nearly in

proportion to the force of the wind, the temperature remaining
the same.

It is proposed to ventilate the "dead" ends of sewers by
means (where practicable) of shafts 6 in. diameter without bends,

affixed to the gables of houses, and connected to the sewers by
9-in. drains, provided with proper rust boxes. In other places

where shafts against gables are impracticable it is proposed to

erect ventilating columns 8 in. diameter, fixed on the kerb line.

Estimated cost :— £
For the erection of 139 shafts at gables . . . . 695

For the erection of 70 columns on kerb line . . 980

Total .. ;^i,675

Say, /;i,7oo.
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SHWKR VENTILATION AND THE INTERCEPTING

TRAP.

Papers read by Mr. Francis J. H. Coutts, m.d., b.sc, d.p.h.,

F.C.S., Medical Officer of Health, Blackpool, and Mr. John
S. Brodie, ]m.inst.c.E., F.R.SAN.INST., Borough Surveyor,

Blackpool, at a Sessional Meeting of the Royal Sanitary

Institute at Blackpool, March 13, 1908.

[abstracts.]

Paper by Mr. F. J. H. Coutts, m.d., b.sc, d.p.h., f.c.s.

Our attitude towards the question of sewer ventilation is,

of course, ver}' greath' influenced by the views which we hold

as to the dangers threatened by " sewer air " or " sewer gas."

Very considerable doubt has been thrown upon the power for

evil of sew^er air, although most people have appeared to agree

about the potential harmfulness of sewer gases," the latter

term being used to denote gases given off by stagnant and
decomposing sewage. The experiments which seem to have
influenced most strongly recent views were those of Mr. J. Parry-

Laws and Dr. Andrewes on the micro-organisms of sewage and
sewer air, which appeared to indicate that sewer air had no
power of taking up bacteria from the sewage with which it was
in contact, and that, bacteriologicalh^ the air of sewers was
no worse than that of the street above, and that, in fact, the

number of micro-organisms found might actualh^ be less, whilst

the tj'pes of germs were precisel^^ those present in the external

air, and not those of sewage. The}' never found the B. coli

coinimmis in sewer air, although it is present in such enormous
numbers in sewage, and the}^ thought the possibility of the

existence of the t3'phoid bacillus in the air of sewers as infinitely

remote.

The full deductions from these results were too startlingly

diff'erent from the teachings of practical experience to allow them
to be accepted unconditionally. Nevertheless, these experiments

have undoubtedh' led to a considerable amount of uncertainty,

and many people have gone so far as to controvert entirely some
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of the older views as to the connection of diphtheria, typhoid

fever, scarlet fever, septic sore throats, etc., with the inhalation

of sewer gas.

Their reasonings have, however, failed to convince many of

us as to the innocuousness of sewer air. Personally, the author

has been strongly impressed b}' the firm opinions held b}' man}'

shrewd and careful observers who have had long experience in

general medical practice, and who have unhesitatingh' expressed

their belief that certain forms of disease are induced, directly or

indirecth', by exposure to sewer gases. Several have recorded

their opinion that typhoid fever is undoubtedh' caused sometimes
by inhalation of sewer air. In these ver\' scientific da3's we are

apt to look down with undue contempt on the views held by our
forefathers, forgetful of the fact that some of them enjo3'ed wide
experience, and had been trained in the habit of close observa-

tion, which was all the more necessar}^ before the advent of

those aids to diagnosis which are now at the disposal of ever}'

doctor.

The conclusions of Laws and Andrewes have not gone entirely

uncontradicted. Bven before their researches, Professor Frank-
land, in 1 87 1, showed that although liquids flowing smoothly along

gave off no solid particles to the air, yet the bursting of bubbles

of gas in a liquid had a marked effect in allowing the dissemina-

tion of solid particles. Several later observers, although con-

firming generalh' the experiments of Laws and Andrewes, as

far as regards the types of bacteria found in the air of sewers,

at any rate where the sewage was fresh and not putrescent,

do not altogether agree with the conclusions deduced from those

experiments.

The most remarkable set of recent experiments on the subject

which have come to my knowledge are those of Major W. H.
Horrocks, r.a.m.c, recorded in a paper read before the Royal
Society, and printed in Public Health for May, 1907, under the

title "Experiments Made to Determine the Conditions under
which ' Specific ' Bacteria Derived from Sewage may be Present
in the Air of Ventilating Pipes, Drains, Inspection Chambers and
Sewers." It is in this paper that the new facts arise which the

author thinks should be carefully studied in an}' fresh considera-

tion of the sewer ventilation question.

The results obtained by Major Horrocks will no doubt be
tested by other experimenters, but no one who closely studies

the records of his experiments will fail to agree that they deserve
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serious consideration. Personall}^ the author is satisfied that

further experience will onh' serve to confirm these conclusions.

The simplest plan of dealing with sewer ventilation is, if one
may venture on an Irish bull, to have no ventilation at all. This
is the solution of the problem in certain towns such as Bristol

and Cheltenham. But in such a case it is obvious that a

sudden inrush of sewage, or a sudden expansion of sewer air

through the introduction of hot liquids into the sewer or other

cause, will lead to the breaking of the seals of the intercepting

traps in the vicinit}^ and the access of sewer air into the house
drains. The gases will come out at the low vent, and if the

drains are at all defective, there is a great tendenc}' for the gases

to penetrate into the house itself. We know that the difference

of temperature between the interior of the house and outside is

sufficient to draw any foul gases in the adjoining subsoil into

the building.

Of actual methods of attempting to ventilate sewers, the

easiest and cheapest is to provide surface-level openings in

connection, either directh^ or indirecth^, with the manholes.

Probabh' more sewers have been laid on this plan than on any
other. But common sense and actual experience tell us that

these surface openings are frequently offensive and cause a

nuisance. Horrocks' experiments give us good reason for

believing that, in addition, the}' are a danger to health, and
that disease germs ma}" be inhaled by persons passing over such

openings. The author is under the impression that various

safeguards which have been proposed in connection with this

method—such as filtering the escaping air by means of charcoal

or some chemical—are rarely used now. The charcoal method
is certainly ineffective as soon as the charcoal becomes wet; also,

all these methods must create great obstacles to the free passage

of air, besides being costly and troublesome to maintain in any-

thing like proper working order.

The next method of sewer ventilation which the author will

refer to is dependent upon the abolition of the intercepting trap.

This is a method which has found much favour of late, especially

among engineers, whereas most medical officers of health have

been opposed to it. At first sight it appears an excellent solu-

tion of the difficulty, as, by having tall ventilating shafts on each

house drainage system, you have the sewers connected to an

immense number of ventilating shafts, each of small area, but

combined giving a splendidly ample area of openings for the



Thk Vkntii^ation of PUBI.IC Skwkrs. 151

extraction of foul, and the admission of fresh, air. The local

authorities have nothing to pay in the shape of wa3^1eaves, no
trouble to find suitable positions, no expense of upkeep, and no
complaints of smells from surface-level ventilators. Some of

the soil-pipe ventilators no doubt act as inlets and others as

outlets, and most of them act sometimes in one direction and
sometimes in the other. The total result is very satisfactory,

however, from the point of view which looks only at the con-

stitution of the sewer air. Probably under such a system the

air in the sewers would never smell very foul. But if Horrocks'

experiments prove anything, they prove the value of the inter-

cepting trap in preventing the air of sewers from contaminating

the house drains, and in cutting off the drains of one house from
its neighbour so that the presence of typhoid excreta in the

drains of one house will not mean the possible, and even the

probable, passage of the typhoid bacillus into the drain air of

the adjoining and other property. In such a case a compara-

tively minute leak in the drainage system close to the house
might be a very great danger. It is precisely the joints close to

the house which, even if sound at first, are apt to become
defective owing to a slight settlement of the foundations. There
is very good reason for the almost universal desire among
tenants to know that their drains are effectually cut off from
all direct aerial connection with those of their neighbours and
from the sewer. The author is therefore of opinion that this

method, although very tempting on account of its simplicity and
cheapness, is dangerous, and cannot be recommended.

In some places where they have not gone so far as to abolish

intercepting traps, ventilating pipes of light iron, such as is

often employed for soil pipes, and of 4 in. or 6 in. diameter, are

emplo3^ed, connected directly to the sewers, but running up
house walls. These, of course, if carried well above the roof,

are safe so long as all the joints are airtight, both those above
as well as those underground. But an}^ settling of the house
walls leads to a defective joint at the most important place

—

namely, the connection of the iron pipe to the earthenware

drain. Any leak in this situation allows sewer gas to enter

the house. The fear of this creates great difficulty nowadays
in getting permission to fix these pipes to a houseside ; the

author would have much objection to living in a house to w^hich

such a sewer ventilator was attached. There is less objection

to affixing such pipes to the walls of buildings such as stables
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or warehouses. The author has seen them attached to telephone
or telegraph posts, but should imagine the effect of strong winds
would rapidh' cause a defective joint at the foot of the pipe.

Attempts have been made in some places to secure effective

ventilation b}- connecting large diameter pipes to mill chimnej-s
or furnaces to obtain a strong extracting effect. Unfortunately
it is found that the suction ma}' be so strong as to unseal the

intercepting traps in the immediate neighbourhood of the

ventilator, whilst the effect is felt only very slightly at a little

distance. Shone's sj^stem of mechanical ventilation carries the

principle of mechanical extraction ver\^ much further, and is

undoubted^ yery ingenious, with its scientifically arranged size

of air inlet proportioned to the distance from the source of

extractive power. It seems, however, that the cost both

of installation and of working must necessarily be ver}^ high,

whilst an}' accidental or unauthorised inlets would be liable to

upset the working of the whole system.

Certain forms of ventilating lamps in the shape of small iron

independent columns give a certain extracting effect, and are at

the same time supposed to burn up and destroy organic matter

and effectually kill any germs present. No doubt this does occur

to some extent, but we have as yet no satisfactory evidence that

this disinfection of sewer air is so complete as to render these

lamps quite safe to be employed in such close proximity to the

windows of dwelling-houses as would sometimes be necessary.

Besides, with a sufficient number of these lamps to give efficient

ventilation the cost of the gas consumed would amount in the

course of the year to a ver}' considerable item.

In the author's opinion the only method of sewer ventilation

which can be safely recommended at present is by means of

independent ventilating columns of iron or steel, tall enough to

carry all dangerous gases well above all dwelling-houses, placed

as near the sewers as possible, and with the smallest possible

number of bends. Where lighter, but still gastight, shafts can be

erected against buildings not used for constant occupation by
human beings these might also be used. It is no use labelling

one as inlet and another as outlet, because each column will act

sometimes in one direction and sometimes in the other. Natural

agencies would keep up air currents, such as the wind blowing

over the top of the shafts and the effect of the sun's heat, which
often acts very strongly in the case of an iron shaft. Such a

system gives us at any rate an outlet for sewer gases, and prevents
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the forcing of house traps. The author does not believe that it

would give a pure air in our sewers under all conditions, such as

a state of little wind and a close approximation of temperature

outside and inside the sewers, but under ordinary circumstances

it will keep the air sufficiently safe to allow of the workmen
entering the sewers when necessary. This is all we can expect or

require, and would be very much better than the state of things

now existing in many places, in which a polic\' has imperceptibh'

grown up of closing all the surface ventilators as complaints

occur, until at last the sewers are left entirely unventilated, giving

rise to occasional forcing of traps and the consequent dangers.

If the author ma}" refer for a moment to a subject not exactly

within the scope of his paper, he would sa}" that Horrocks'

experiments have confirmed a conclusion which has been forcing

itself on his mind for several years past, and that is, that the low
ventilator, as usually fixed, is a danger, and will have to be aban-

doned. Sometimes these are fixed in the front garden walls of

houses. The flushing of a water-closet in a house where there

is a case of typhoid may easil}^ convej^ the germ to a casual

passer-by. Similarl}^ with sewer gas escaping through the forcing

of a trap. Another form of danger arises from the increasing

frequency of fixing an intercepting chamber instead of mereh'
a trap. Builders, unless they are strictly looked after, often

neglect to cement the inside of these chambers. The result is

practically to have a leak}" drain, as the ordinary brick walls of

these manholes are pervious to drain or sewer gas. Similarly

the manhole cover is often left unsealed b}' Russian tallow.

What is the use of being so careful to have airtight cement
joints to the drain, buried many feet underground, and yet

to leave the manhole defective ? Another item in this connection

requires careful attention

—

viz., the stopper of the rodding arm
of the disconnecting trap in the chamber. All who have- had
much experience will agree that it is the exception rather than

the rule for a builder's workman to fasten in the stopper with

Russian tallow. Consequently, when examining such a manhole
one finds the stopper loose and practically useless, or out

altogether, thus giving free access to sewer air ; or it may be

that a mysterious block causes an investigation, and the stopper

is found to be the delinquent, having been carried through the

trap and blocking the drain on the sewer side of the trap. Some
form of stopper, arranged to be securely fastened, should be

compulsory, and the author hopes that some inventive genius
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will soon produce an intercepting trap with a patent stopper,

easily fixed, perfectly airtight, and immovable under ordinary

circumstances, 3'et easily removed from the manhole top in case

of a block, and not substantialh^ more expensive than the

ordinar}^ type.

Paper b}^ Mr. John S. Brodie, m.inst.c.e., f.r.san.inst.

Do sewers require ventilating at all ? Probabl}^ that popular

and infallible authority the " man in the street," in his inmost

thoughts, believes they do not ; that sewer smells are largely, if

not entireh^ imaginative ; that it is only a " fad" of medical and
other sanitary enthusiasts ; and that both himself and his

immediate predecessors, who were probably gathered to their

fathers at a green old age, never suffered any inconvenience

from sewer air or sewer gas.

But even usually well-informed people are to be found who
are convinced that unpleasantl}^ smelling air or gas issuing from

a sewer grating is really not dangerous or injurious to health.

This party has, until recently, had much scientific support from

the investigations of such scientists as Mr. Parr>^-Laws, Dr.

Andrewes, and others in this countr\', and from those of

Professors Kirchner and Soyka, to name only two, on the Con-
tinent. Those men have given us their assurance that "there

is no proof of there being an}- connection between sewer gas and
the spread of epidemic diseases."

Yet another group of people are to be found who do not deny
that gases of a dangerous nature are actually to be found in

sewers, but who sincerely believe in the " bottling-up " theory,

presumably on the old principle of "out of sight (or smell) out of

mind (or danger)." These latter advocate the closing up of all

openings into or out of the sewers except the connections thereto

made b}- the drains to houses and other premises, and then only

b}' means of airtight water-sealed traps.

Now, what are the simple facts on this subject ?

I St.—Ever}^ year cases are reported in the public prints of

workmen whose duty it is to see to the efficient working of

sewers being poisoned, sometimes fatalh^ b}- the escaping gas

from the sewers ; and for one case reported it is well known that

at least twent}^ are never publicly made known when the results

are not fatal. Surely, the proof of the quality of the sewer air is

in the breathing

!
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2nd.—Why are those who are responsible for the health

of the districts committed to their care—nameh', the medical

officers of health—so anxious that the house (the unit of each

district) shall be as effectually cut off from the sewer, by means
of the intercepting trap, or some equally efficacious arrangement,

as the ordinar}- householder is to keep out burglars ? Because

they are well aware of the dangers to health which would follow

from a free communication between the sewers and the house

drains.

3rd.—We now have, as the result of recent bacteriological

investigations b\' Dr. S. Rideal,-" Major Horrocks,! m.d., f.r.s.,

and others, very good proof that sewer air is " a nuisance and
injurious to health."

If, then, we are all of one mind that sewers should be venti-

lated, the only question (a fairly large one) that remains is, by
what method or methods can this object be best accomplished?
Ver\' man}^ attempts have been made in the past, by more
or less ingenious contrivances, to ventilate sewers. Most of the

"methods" or " systems " tried have been found wanting, and
are now consigned to oblivion in the dust-heap of useless

inventions. The present author will make no effort whate^-^er to

attempt a resurrection of the dr\' bones of those failures, even by
describing them.

Generally, it may be said that all efforts to ventilate sewers

can be classified into three divisions

—

viz. —
1. Natural Ventilation.

2. Artificial Ventilation.

3. Deodorisation.

The author will content himself w^ith a description of one or

more of the most important types only of each of the above
methods.

Natural Ventilation.

The natural ventilation of sewers may be said to include the
almost total absence of any intentional ventilation of any kind,

as at Bristol, to a well thought-out system of high shaft inlet and
outlet ventilators, such as has been so thoroughly worked out, and
is now being adopted, at I^eicester.

The first beginnings of sewer ventilation were doubtless the

* "Journal of the Royal Sanitary Institute," vol. xxv., p. 596.

t "Journal of the Royal Sanitary Institute," vol. xxviii., p. 176.
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untrapped house drains and gully connections of the middle of
the last century (1852).

Then followed the regularly made shaft connecting the
surface of the street with the underlyino- sewer, generally called

a " ventilating shaft " ; but when of sufficient size to admit the

passage down it of a workman known as a " manhole," with
open gratings, so as to allow sewer air to escape, or fresh air

to enter, it mattered little which.

Then a distinct epoch was marked in the history of sanitar}^

engineering by two important events (1870-71). One was the

invention of the water-seal or intercepting trap, by Mr. W. P.

Buchan, of Glasgow ; the other was the succession of the late Sir

Robert Rawlinson, c.E., k.c.b., as Chief Engineering Adviser to

the I^ocal Government Board. The present author never thinks

of that distinguished man without a feeling of disappointment
that greater honour has not been paid to his memory than has
yet been done. For it ma}' be trul}^ said that the practical

sanitar}' progress made during the last forty years is due to the

pioneer work of Sir Robert Rawlinson, who so well and trul}' laid

the foundations, both broad and deep, upon which all the good
sanitar}" work to be found to-day has been built, not only in this

countr\' but abroad.

Well, then, under Rawlinson's sympathetic guidance,Buchan's,

or what is now known as the intercepting trap, was fixed on
nearly' all house drains, so that no aerial connection between the

separate house drains and common sewer should be possible.

He also recommended "that wherever a trap is placed on a

sewer or drain there should also be means for sewer and drain

ventilation provided to relieve such trap." Unfortunatel}', the

Local Government Board in their B3'-Laws did not insist on a

ventilator being fixed on the sewer side of the trap, with the

result that while house drains were provided with high shaft

ventilation, sewers were not, but relied entirely on the surface

gratings. It is easy to see, therefore, that with the general

introduction of the intercepting trap, and the consequent shut-

ting off of sewer ventilation by means of the house drains, the

conditions of the sewers as regards the emanation of foul smells

from them gradualh^ became worse, until about 1880 onw^ards

the question became pressing. In mau}^ towns the sewer

gratings were gradually closed as tlie\' w^ere complained of; in

other towns the surface gratings were allowed to remain open,

but high shafts against buildings were connected to the sewers

;
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in still other cases a combination of both the above modifications

were tried, until, by the able experiments and tests made by
Mr. Mawbe}" at Leicester, it is now generalh^ admitted that good
sewer ventilation is possible by high ventilating shafts alone,

without surface gratings at all.

From inquiries recently made the author finds that in regard

to natural sewer ventilation in English towns the present

practice is approximatel}^ as follows :

—

81 per cent have adopted upright shafts in addition to

surface gratings,

14 per cent are now substituting high ventilating shafts for

surface ventilators, which are being closed, and

5 per cent have surface ventilators onh^
From the above statistics we ma}^ conclude that sewer ventila-

tion at the surface of the carriageways is now rapidl}^ going out

of use, as it deserves to do.

The upright ventilating shafts, whether placed against build-

ings, or special columns placed on the footpaths, should be of

sufficient height to be from 6 ft. to 10 ft. above the ridges of

adjacent buildings, of a proportionate sectional area to the

sectional area and capacit}' of the sewer to be ventilated, and
should be from 150 to 200 lineal yards apart.

Artificial Sewer Ventilation.

Two systems of artificially produced air currents in sewers

now hold the field, and both have good promise of ultimate

success.

One is the Webb system, a method of extracting foul air from
sewers and at the same time cremating it b}' heat, invented and
patented by Mr. Joseph E. Webb.

In appearance the Webb Sewer Ventilator closely resembles

an ordinar}^ incandescent street lighting gas lamp, with a cluster

of three incandescent gas burners. By a system of heat reflectors

the sewer air or gas is drawn from the sewer through an air-

tight copper tube fitted inside the lamp column into the narrow
neck of the lamp, about 3^ in. in diameter, through which the

sewer air is made to pass through a temperature of about

550 deg. Fahr., generated b}^ the three incandescent coal-gas

burners in the lamp.

By the Webb method is claimed :

—

{a) The convection of raj^s of light and heat b}" reflectors,

thereby producing convex rays.
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(^b) The complete destruction of organic matter in the sewer
air, b}^ focussing heat-ra5\s on them.

(c) The conservation of heat by air or pneumatic isolation.

(jd) That there is no possibility of organic matter or foul

gases passing through the apparatus without being
destro3^ed, from the fact that it does not rely on
actual contact with heated surface, but is forced

through superheated space.

The other artificial sewer ventilator which the author will

refer to is that recently introduced by the well-known sanitar}^

engineers, Messrs. Shone & Ault.

This S3^stem is known as the h3'dro-mechanical S3'stem, and
is the onl}^ method by which the double objects of ventilating

both the house drains and the common sewers are accomplished

b}' one operation.

The S3'stem is based on the principles of coal-mine ventilation.

The foul air is exhausted from the sewers b3' means of a fan,

driven electricalh^ or otherwise, and the admission of fresh air is

rigidh' controlled at all openings leading into the sewers. B3^

means of these controllers or regulators, which are adjustable

and fixed in the intercepting trap chambers of the house drains,

and at other openings where necessar\', onh' sufficient fresh air

is drawn into the sew^ers to keep the sewers in a wholesome
condition and free from danger, and the amount of vacuum
caused b3' the fan is so graduated as to avoid an3^ possibilit3' of

destro34ng the water-seals in the house-drain intercepting traps.

The foul air, when extracted b3' the fan from the sewers and
house drains, is forced through a deodorising medium, and is

then discharged into the open air by means of a high upright

pipe or column of adequate sectional area. The S3'stem has

been tried on a limited scale at Leicester, and has been found to

give satisfactor3' results at a fairl3^ moderate cost.

It must, of course, be borne in mind that b3" the h3'dro-

mechanical S3"stem, not onl3^ is the sew^er ventilated but the

house drains also, and allowing for the saving to be effected b3'

doing awa3^ with the present inlet and outlet ventilators under
the present house-drain ventilating S3'stem, the cost of Messrs.

Shone & Ault's S3^stem will probabl3' compare favourabh^ with

that of the present S3^stem of house-drain ventilation plus that of

an3' other efficient sewer ventilating system.

In the author's opinion this S3\stem is well worth being tried

in new districts, when the first cost would not be great, whereas
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its adoption on existing sewerage systems, while not prohibitive,

would necessarily be greater.

Deodorisation of Sezver Gases.

Many devices have been tried to render harmless the foul

odours emanating from sewer ventilating openings.

As far back as 1862 Sir Robert Rawlinson advocated the use

of charcoal filters, and this idea was taken up and thoroughly

tried by Mr. Baldwin Latham in 1879 and onwards, but these

and many others have now been discarded as being worse than

useless.

The apparatus most in use at present as a sewer-air deodoriser

is that of the Reeves Chemical Sanitation Compan}'.

This apparatus consists essentially of two chemical-ware

vessels, placed in a recess formed in a sewer manhole shaft.

One of these vessels contains a. patented chemical mixture
called " Reevezone," and the other contains strong sulphuric

acid. These chemicals are caused to mix continuously, the result

of their mutual reaction being the formation of sulphurous

acid gas, oxygen gas, permanganic acid, and soda sulphate.

These gases purify the foul air with which they come in contact,

whilst the oxidising solution falls into the sewer and is said to

have a beneficial effect on the sewage.

The Reeves apparatus has been extensiveh'- tried at Edin-
burgh, Southport and other places, and is now understood to be

under trial, in a modified form, on some of the large main sewers

of the London County Council.

The author ventures to submit, from the facts and figures

alread}^ given, that the satisfactor}' ventilation of the common
sewers is now practicable, at a cost which is not unreasonable

compared with the objects to be accomplished ; and also, that no
public sanitary authorit}^ is now justified in neglecting their

responsibilities in this connection under the Public Health Act,

which plainly states (sec. 19) that " Ever}' local authority shall

cause the sewers belonging to them to be constructed, covered,

ventilated, and kept so. as not to be a nuisance and injurious to

health."

The Intercepting Trap.

It will probably have been already gathered, from what has

gone before, that the author is not among those borough surveyors

who have recently taken to agitating for the abolition of the
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intercepting trap. Not its abolition, but its proper construction,

as regards size, shape, materials and proper fixing, is required as

regards that useful sanitary appliance.

At bottom, the objections to the trap appear to be as follows :

—

1. That it is a hindrance to the proper ventilation of the

common sewer.

Surel3% the exit of foul air from the common sewer, via the

private house drains, to the open air onh- needs to be clearly

stated to carr}^ its own condemnation, for reasons which must be

obvious to everyone.

2. That it is of itself a small cesspool, liable to produce
insanitar}' conditions.

Now, this objection simply begs the whole question, as if the

trap is laid with reasonable care and intelligence, under normal
usage, no such insanitary conditions can arise.

3. That it is constantly stopping up and causing trouble,

expense and danger to the household.

The author, from the experience of a lifetime, can honestlj-

bear testimon}' to the fact that in ever}^ stoppage in an inter-

cepting trap coming under his observation one of three reasons

has been found out as the cause of stoppage :

—

{ci) An imperfect trap, having practically no gradient, or

drop, in itself.

{b) A good trap, improperl}^ laid, with the joints badly made.

{c) A trap of proper construction and well laid, but such

utensils as worn-out blacking brushes and similar

articles found in it, which should have been put in

the house-refuse bin and not sent down the house

drain.

4. That the intercepting trap causes a considerable diminu-

tion of the limited fall available in many cases for

the house drain.

The proper amount of fall, or " drop," for an}" house-drain

interceptor is certainly not more than tivo inches, and if the

gradient of the house drain is cut so fine as not to allow that

—

well, then, it ought not to be.

The author is of opinion that, until the present method of

water-carried sewage is superseded by some greatly improved

method, which at present is certainl}^ not within sight, the

intercepting trap is a sanitary necessit}^ and cannot with safet}'

be dispensed with.
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Discussion.

Dr. G. J. FowLKR, Superintendent of the Manchester Sewage
Works, upon being called upon by the Chairman, said he had
had occasion not infrequently to go down sewers, and recently

he had taken a certain part in experiments on the ventilation

of sewers which had been carried out in Manchester. He was
only sorry Mr. T. de Courcy Meade, the City Surveyor, was not

able to be present, as he could speak on the subject with more
authority than he could do. However, it was evident that the

discussion on the subject was not at an end. It had occurred to

him that they might consider how far the proposed remedies for

dealing with sewer gas would be effectual. One of the chief

causes of the accumulation of foul gas in sewers was the deposits

which formed in them, and in that connection the effect of trade

effluents had to be borne in mind. In Manchester, owing to two
or three fatalities which had occurred, they had obtained very

drastic powers for dealing with this class of refuse, and the result

was that all effluents which might give rise to danger were not

allowed to be turned into the sewers. Therefore they might say

that accumulations were frequent causes of the ebullition of gas,

and it had been shown that harmful bacteria would flourish

as well. A rise in temperature, too, would affect the decom-
position of sewage matter. This had been brought home to him
on the occasion of a recent visit to India, and that was why in

Bombay very great precautions were taken before workmen were

allowed to enter the sewers. It was possible that Major Horrocks'

results were more marked for the reason that the experiments

were carried out in Gibraltar, where the temperature was very

high and the air currents perhaps more rapid. The velocity of

the air current was another source of danger. Those being the

causes, what were the remedies ? They had, of course, the

various artificial methods spoken of. These had been tried in

Manchester, and as regarded two of them, the results, he might
say, had been published in a report to the City Council ; but

after all, they had found the natural method the best. He had
made numerous inquiries in towns on the Continent, and the

almost uniform reply was that if the sewers were kept clean and
free from deposit ordinary ventilation by shafts would be suffi-

cient. Of course, in many towns on the Continent the sewers

were very new. In Frankfort that was particularly noticeable,

and in that town everything was carefull}^ designed so that one
sewer flushed out another, and so prevented deposits. In Berlin

I.
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the sewers were constructed of the finest terra-cotta bricks.

Therefore it seemed to him that with the present state of things

they ought to have as good sewers as it was possible to have, with

thoroughl}^ good self-cleansing gradients and ventilating shafts

at suitable points.

Mr. C. Brownridge, Borough Engineer of Birkenhead, con-^

gratulated Dr. Coutts and Mr. Brodie on the fair wa}^ in which
they had stated their case. Their remarks were interesting and
valuable, and should produce a good discussion. He was in a

town where the intercepting trap was general, and where they

were swinging over from the surface grating to the high shaft.

But he thought the}" would have to look to the bacteriologist to

guide them very much in the matter. Speaking of sewer gas

and drain air, the material w^hich went into the sewer had to pass

through the drain, consequently the sewer gas or drain air,

unless it were generated by some septic action, was actualh^ the

same, for the material which gave rise to the smell passed

through both pipes. So the}^ had to look upon this gas or air as

being rather identical. The engineer had to see how he could

meet the objections of the public, for the latter did not want to

be confronted with the smell as thc}^ walked along the street.

It was, however, not alwa^'s the smell they experienced that w^as

the danger, and he thought bacteriologists might give a little

assurance on that point. The smell that came from a sewer
grating was not one that would cause a serious illness, but that

was no reason wh}^ it should be there. The}" had to take into

account the sentimental feeling, and when a smell existed

there they ought to get it well away from people's noses. But if

they did that the question was where were they going to take it,

for if a pipe was conveying gases which w^ere a danger to health,

then it was equally dangerous, or nearly so, to discharge them
above a bed-room window" as it was to discharge on the road

level. One could not dissociate the subject of sewer ventila-

tion from the design and condition of the sewers and drains.

If they did not have good sewers they knew" that they were
likely to have smells. If they had good sewers they had very

few smells, but how few did take precautions to see that they

had good sewers and drains. An imperfect pipe joint was like-

wise a source of danger by reason of the pollution of surrounding

soil which resulted. Since November last he had tested under a

2o-ft. head for one hour the pipes of thirteen makers, and he had
found that only five makers' pipes would stand that test. Con-
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sequeiitly he could not help but sa}^ that in many towns there

were being put in the ground pipes which were in themselves

setting up a condition of affairs which could not possibly conduce
to the health of the community. In his opinion the intercepting

trap w^as all right in its place if it were properly laid and
designed. But the 2-gallon flush from water-closets, which was
the limit imposed in man\^ towns, was not sufficient to remove
everything from the drain. Consequently, in considering the

intercepting trap the}' ought not to neglect the question of the

flush, and they ought to insist on one of not less than 3 gallons.

One of the requirements of the Model B\''Laws was that the air

inlet should be down somewhere near the floor and the outlet

higher up on the side of the house ; but engineers had proved

that currents in a sewer were altogether dependent on the out-

side wind, and that the outlets and inlets were often thereby

reversed in action. If in providing intercepting traps they

were to in all cases put down tw^o pipes of equal height it would
remove every objection and be more satisfactory to the average

engineer. He had been surprised to find at Bristol that with no
ventilation they had the best results. That was rather startling,

but speaking simply from practice he would say that there was a

good deal in that system of ventilation—and that was very

largely proved by Major Horrocks' investigations. They had,

therefore, as a result of their experience, decided that they would
have no surface manholes, but upcast shafts at limited distances,

these being mainly for the adjustment of the air pressure in the

sewers and not for ventilation. If those precautions were taken,

he thought it would be generally found that with such a system

they would have the least trouble. How they were going on,

however, if the defective so-called stoneware pipes were allowed

to be used, and to contaminate the soil in the neighbourhood of

their houses, he was not going to express an opinion.

Dr. E. Sergeant, County Medical Officer of Health, Lan-
cashire, said he practically agreed entirely with Dr. Coutts and
Mr. Brodie. Mr. Brownridge, however, had stated that smell

need not be dangerous to health, and he differed with him on
that point. It was a view that many people held, and he thought

they were very wrong indeed, because he looked upon a smell as

an indication of a danger to be avoided. He thought medical

officers and engineers had been ver}' much led astray by the

researches of bacteriologists. These gentlemen no doubt had
done very useful work, and they relied upon them very largely

;
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at the same time he should not claim infallibilit}' for all bacteri-

ologists. The}' had, for example, allowed them to assume that if

one wanted good air one should go into a sewer. He maintained
that was wrong. It did not accord with his own experience, his

view being that although sewer gas might not produce a specific

disease it rendered the individual more susceptible to attacks in

certain ways. He strongl}^ adhered to the intercepting trap,

which he thought should be looked upon as the first line of

defence.

Mr. Coard S. Pain, assoc. inst.c.e., f.s.i., said that from the

municipal point of view shafts up houses were simply ideal.

There could be no question about it. But there were such things

as the rights of private property, and Mr. Brodie had stated that

he would not agree to live in a house up which such a shaft had
been carried, because it was extremely difficult, without periodical

tests of a most careful character, to ensure that the pipe was
always airtight. Then apart from the rights of property, was not

a 6-in. pipe on the side of a building an architectural eyesore? It

was no doubt a very good idea to destroy sewer gas by cremation,

but it seemed to him that in the application of the Shone & Ault

system the real difficulty was that in sucking out the air from the

main sewer they were getting it from all the tributar}' sewers at

the same time. He feared that it would be extremely difficult to

ensure such a result in practice. Although there was no doubt

that intercepting traps did stop up, that was almost always pre-

ventable.

Mr. a. J. Prick, Engineer and Surveyor to the L^ytham Urban
District Council, did not think that an extraordinary amount of

ventilation w^as necessar}-, and he believed he had stated on

previous occasions that ventilation was not so much to be

desired as vents. From what Dr. Coutts had said, and the

experience of Major Horrocks, together with what had fallen

from Mr. Brownridge, there seemed to be a feeling that they

could have too much ventilation. He thought they would all

agree that surface ventilation was not only obsolete, but offensive

and dangerous. At Lytham they were really going in for tall

shafts. He was doing it himself as far as he could, but he did

not think there was any need for putting them as close together

as was the general practice—he suggested 300 yards, or perhaps

200 yards, apart, but not closer. As regarded the size, he had

found a 6-in. pipe sufficient for all purposes of ventilation. He
had always had an objection to putting shafts against houses,

and he had never an}^ sympathy with engineers who said that
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sewers should be ventilated in that way ; it was ver}' dangerous.

As far as possible he ahya3-s put them in the main streets.

With regard to mechanical means of ventilation, he agreed

with Dr. Coutts rather than with Mr. Brodie on that point.

He agreed that there were cases where it would be desirable

to use it, but he could not see how Mr. Shone's system would
work as well in fine and warm weather as it might do in wet and
cold. If the system was not automatic it was going to add
greatly to the expense, and he could not see how it was going to

work efficienth' during a heavy rainfall, for at such a time

neither the sewers nor the house drains required any ventilation

at all. There was no smell in the sewers at that time, but in the

hot weather it was a ver\' different matter. With regard to the

Webb lamp, he had had no experience with that, but he had had
experience with ventilating gas lamps, and they cost about £10
per year for gas. That was too expensive for L^'tham, and the}'

w^ere not adopted. The}' had been told that the Webb lamp had
an outlet of 3^ in. ; how was that going to ventilate a mile

of sewers ? He could quite agree that there were certain

directions in which the system could be useful, but he was
doubtful whether they could adopt it generally, and whether
they could get equally good results with it as they did with

ordinary ventilation. He had an objection to putting ventilating

shafts on private property, and thought they ought to keep to

the public way. He was in agreement with Dr. Coutts and
Mr. Brodie with regard to the intercepting trap, and he disagreed

with some London engineers who contended that it could be

done away with. Gullies in front of houses were very apt to

become unsealed, and in those cases it would be distinctly

objectionable if the intercepting trap were absent. Another
point was that the Local Government Board would not sanction

any by-laws unless provision was made in them for the fixing of

intercepting traps. Therefore, if they did not see that these

were put in they ran a risk if there was any infectious disease in

a house. Under those circumstances, if two or three medical

men agreed that the outbreak was due to the absence of the

trap the}' would be likely to be mulcted in heavy damages.

Personally he was a strong believer in both the air inlet and
the outlet shaft, but he was opposed to the mica flap, for in

50 per cent of those he had examined the flap had been broken.

Dr. Coutts, in reply, expressed disappointment that he had
not heard the views of anyone opposed to the intercepting trap.

Almost the only criticism of Major Horrocks' experiments came

L 2
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from Dr. Fowler. He agreed that the results obtained in a warm
climate like that of Gibraltar would not be obtained in England,
where it was colder. In reference to the question of the smell, he

agreed with Dr. Sergeant that that should be regarded as a

danger signal. On the point as to sewer air being the same as

that in a drain, the effect of disease on the air in the drains had
to be considered, and was the reason wh}- they desired to

separate the air. As to the question of pipes above the house-

tops, he thought there was less danger in the opening above the

housetop than on the ground level, for the gas quickly became
diluted and the germs blown awa}' from the inhabitants of the

houses. As to Bristol, he was not so sure about the absence of

an}' bad results, diphtheria, for one thing, being very prevalent

there. He was rather inclined to agree with Mr. Price that it

was not necessar}'- to have shafts at too frequent intervals.

Mr. Brodie regretted along with Dr. Coutts that there were
not present any advocates of the abolition of the intercepting

trap. He thought the}^ would all agree that the old surface venti-

lator was dead and gone, and that good ventilation could only be

achieved by means of shafts fixed along the kerbs or at the ends

of houses, closing altogether gratings on the surface of streets.

His friend Mr. Mawbe}^ the Borough Engineer of Leicester, had
established that, and the}' were all obliged to him for what he

had done in showins; that he could ventilate his sewers bv means
of shafts only. Bacteriologists had been alluded to with a lack

of that respect to which they were entitled, but a crumb of com-
fort for them was that borough engineers were waiting for a lead

from them in regard to the point as to what were the constituents

of sewer gas, and what was the proper wa}' to deal with it. He
had read with considerable interest the researches of Major

Horrocks, and he had only the feeling that he should like to

have these corroborated, because the conditions in Gibraltar did

not strike him as being the same as those in this country. For

his own part he had ver}' little doubt but that they were correct.

People said there was very little harm in a smell, but he for one

said they must get rid of those smells from sewers. This question

of sewer ventilation should be looked at in this way: it should

not be left to chance, but should be considered in connection

with every system of sewers. It should be dealt with it at the

beginning, and then it would be a much more simple problem to

solve than when the mischief had been done.

The proceedings then terminated with the customary votes of

thanks.
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