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minutes, and ho gave the inspectors similar instructions, 1o believed
the people of Liverpool wou\d welcome some measure for compulsory
notification, and he thought the medical profession would n‘so, did
they know of the amount of evidenco colleeted during late years, It
might have been that the matter was prematurely brought forward
or that evidenco was lncking to show the absolute necessity of ii
previously s but to his knowledge hundreds hind suffered, and lundreds
of persons had lost their lives owing to the want of somo system of
prompt notification. 1t scemed at one time to be looked upon alnost
as a point of honour to throw every dilliculty in the way of the
Medical Officer of Iealth in this respects ho hoped this fecling was
rapidly disappearing,  Immense strnetural alterations had taken
place at Liverpool, and it was gratifying to find that the eases wero
dwindling down from thousands to hundreds, owing to tho great
sanitary operations carried out in tho city.

a4

1 e Fphs e e

207

SECTION 1L
ENGINEERING AND ARCHITECTURE.

ADDRESS
By Pror. T. Havrer Lewis, .S.A., FRILBA.

PRESIDENT O THE SECTION,

Ty availing myself of the privilege of addressing the members
of the Congress in fhis active and stirring town, which is
spreading itself out in every direction, I liave thought it well
to bring before them a subject of great interest, hut which has
not heen hitherto much discussed, viz., the extension of our
great cities and the erection of new ones; and to suggest such
a course as would ensure that such requirements as are now
considered to be necessary for their healthful eccupation may
be provided for at the outset.

In ancient times the creation of a new city almost implied
the foundation of a new colony.

In medizeval times towns have risen round monasteries or
churches of Bishops,* as My, Freeman shews was the case at
Wells, Lichfield, and Sherborne; or round a castle, as at
Windsor and the Yorkshire Richmond. :

But, within our own times, numerous towns, such as Flect-
wood, Crewe and Sonthport, have suddenly sprung into being;
whilst, from each of our large citics, extensive suburbs are being
pushed out, forming, in fact, new towns.

Of the conditions to be noted in selecting a site for a new
city, we have deseriptions by writers of all ages, from Vitravius
in the first century to Dr. Parkes in his well-known work of our
own time, DBut this is a subject too large for a short address,
and it is of the extensions only that I wish now to speak. They
have, almost invariably, been carried out. by speculators without
any general definite guiding plan, with little or no forethought

* Freeman’s * Ilxeter,” p.
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208 ADDRESS TO BLCTION 1L

for future extension, and with slight provision for supplying
the inevitable future wants of the inhabitants, Thus, in conrse
of time, spaces have to be eleaved out for churches, schiools,
institutes, baths, aud such like edifices as are now reguired for
a lavae population, and clearances have to he made to allow for
its free breathing,  The extension of the citivs take place in
different directions aud from different motives,

The well-to-do eitizens leave their smoky tewn and confined
houses to form new suburbs, where they may breathe freely in
their open gardens,

The artizans cluster fogether at first for eheapness and for
nearness o their work.  Then comes overerowding and then
sanitary acts, and then saddenly the neighbonring fields are
invaded, aod acres of ground are covered with new sinall houses,
t up as a speeulation in the cheapest way, with just so much
In'cuthiug space us the Loceal Bye-Laws (if there he any) will
allow, _

Now if this be the time of activity in building new fowns
and extending old ones, it is also pre-eminently the time of
activity and power in corporate bodies, From Town Couneils to
Vestries—trom Trade Guilds to Trade Unions—from companices
formed for their own henefit and companies formed (all honour
be to them) for the Lenelit of their fellow citizens—an active
part is being taken in public work. . .

New and extensive powers are heing acquived and exercised
by Corporations for the sewage, the supply of water® and of
gas, for providing open spaces, regulating the width of streets,
and even the hieight of rooms and size of windows, Your own
Bye-Laws are suflicient evidence of this,

"Now I simply wish fo extend these powers, I wish that
when it may appear evident to a Corporation that any district
will require before long a Jarge aceession of houses for a popu-
Iation which is elearly inercasing to an overflow, such Corpora-
tion shall have the powers (and I think that publi¢ opinion will
require it to exercise them) to acquire control over the l'cqu.isitc
land—to formulate a general plan, giving the width and diree-
tion of the streets—to provide spaces for such public huildings
as are certain to be required in a well regulited community, and
for such open spaces as arve required for its healthy enjoyment.

My scheme is not a very grand one in any respeet 5 1 simply
want to provide at first for those requirenients which must
eventually be provided for, and which can only he fulfilled at a
great cost, and even then imperfectly, if not so provided at first.

* Bolton Corporation Waterworks, 1831, and Bolton Corporation Act, 1872,

1877, & 1882—pp. 8, 206,
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1 do not even suggest that the Corporation shonld build, but that
it should give general guiding directions, leaving the working
out to private persons, or to such companies as have of late done
so much good in building dwellings of various classes, from the
highest to the lowest,

To show that such powers as I have indicated might well be
called into being on behalf of even a high-class distriet, I
might have hrought before you the earnest attempt made, some
thirty-five years ago,® by the late Professor Cockerell, R.A,, to
obtain n public control over the proposed buildings at Ilamp-
stead, a suburb now covered with houses,

As I was reminded by my friend, Mr. Rogers Field, the
Professor drew out a design by which the whole of that subwrb
might have been built over on one definite plan, utilizing the
various hills and valleys, so as to take every advantage of its
picturesque beauties.  1ublic opinion was not ripe for such a
course then, and this grand opportunity was lost,

But I found that this example would be too large a one to
handle here, and I have, therefore, taken as my text a smaller
district near London, actually built over within my memory.
I shall point ont, first, its defective arrangement, and secondly,
the way in which, by a little foresight, the defects might have
been avoided.

The houses in this district are of various classes, Some of
them are good private dwellings, with forecourts and trees,
Mauny others are tenanted by a superior class of artizans; whilst
other portions of the distriet realise the description given by
Mr, Walter Besant, as being composed “of small houses almost
all of one pattern—with no green thing to be seen—where no
one plants trees. No flowers are in the windows—nothing to
gladden the eye.”’t

And portions even realise the darker picture drawn by Mr.
Froude, who describes the dwellers in such a district as having
“no sight of green fields, no knowledge of flowers, and with no
entertainment but the music hall.”’}

The sketch of this, the worst part, may be fitly illustrated by
a notice put up at the private bar of one of its chief public-
houses, that,  Ladies cannot be admitted unless properly attired,
nor without hats or bonnets.”

The district is still growing rapidly under the auspices of
the speeulator, who is building acre upon acre of houses with
Just so much care and attention as will allow him to obtain

* Vide “Builders’ Journal,” Yol. XI, (1853).
t ¢ All sorts and conditions of men,”
1 “Oceang,” 1886, p. 9.
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the highest l'en]t at tho ‘loast lcost. | ?:l‘::F ttllI::; (‘:{':!t :?{ﬂt\ il':-?;:::.liti(lt-
rstood, T have enlarged a plan o strict fr .
‘(‘;ll‘((ll(:lnncc ’an; but not one half of it \\':\T .lmlili: {c.»l\l‘m“:;:.l lillulz
time this map was made, so I have cun'\l»lvt(-( it ) i mhl  tho
new streets from numerous ersmml visits 1o the :\p‘:il, unl( q:;ul;
drawn it as plan No. 1. Itas huun.(lt'(l on the “-(T- {IIH .(l th
sides by a railway, whose course 1s marked pl:ul )"":lyt u“'l:(:m
wall and partly by a line of old sleepers, placed u-l“tlri‘ » Whos
outline is somewhat relieved by theie tops being (l“- (l' up "-k;
and whose sombre tint has also some htt!c relief -')l l 1:.r ;Iullll ’
Jeft by the rusty ivon bolts and by the painted t-()]is-)u"p l:‘u':d
black. By the side of this dismal fence runs l'u. m.:‘u!lx q'i.f
about 30 ft. hroad, not wide enough for a l'oul\fn_\. l(ml (“.f‘; 1{1:0;
its one narrow path next the houses hcm.g 'c{)“-“( c-(t .\.\10:1":.1.5’.
wssengers, and the road itself made narrewer by costermong
arts stalls. . ‘
Lm(t):nmt]llllc tlil(:rth—wcst side the boundary is a really good road
arly 60 ft. wide. ‘ .
ner:{lg'ﬂw north-west angle (1\) where th.ese t.wf) :ot:idsl ::‘("th
there is n railway station, receiving nud (l!i"Clmlgltli{_) 's“()lln‘(:lho‘r
of passengers every dayy and at (13), to the south1
sm’ilznt.he cast {(I9) are spaces as yvet unbuilt u])oni s in
Now my plan will shew the vxh-cnwly“mp Ifll)l.:};(l ”.\‘“‘c
whiclh this district has been filled up. .[.llfi‘l‘lll (I(‘n'bf(“l';“q
acquired one field after another and fullowgd its i 1.eg111 n orms 1,;
or those of the country cross m:{ds or dltchcs,lm ]:1.\ l]'lc; ont
their new streets, and ihe .l'usult is .about as‘ ba(‘ a pl a;nl;\cs( '
ossible to imagimi——not mt.ﬂw slightest degree picturesque,
imply puzzling and exasperating. . »
sz}))ll;‘c 1olfl the chief featulrcs in.thc district, the railway itdtt“l):(l;
(B), is altogether ignored, ns it opens now m‘crel .;)1.1 q:)“l o
narrow road, with no street opposife any p;ut’o 1.lr i (;n(lq 18
you will see, a large number of the streets iy Oll ea 1tilf1t‘iu|1
them, completely closing them against t-h'loule vel i o
and very many more are nob thurou.ghfmes..ﬂ otu i (:\)
clearly the reason of this in onc case, Viz., 1Ct l’(i s :i n
The builder who took the ground near to ity b}ll tl ] }e' pects
up 4o the extremity of his odd-shaped fields, \\'lucl:d l.‘l‘\rc' e
cated by the street hat_ched on the plan, :m'd use e\.it;];sr Incl
of his g]-ound, not leaving a vacm:t space for :lmy opcil(i s e
ward. _So when the builder of (C D) eame, he clou’ ol)ii(?c
any of his streets to open on {o the station, {ltl( {\ {.ls,] t];rc
to run new streets with their dead ends as I have s 1(,)\.1 1:11-111 e
being for the whole length of (G D), which 1s 11101t(1, e
quarzt)er of a mile long, not a single openiug to the
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The further and important result has been, that the whole of
{he district eastward has been shut off from the main station
(A), to which the slightest foresight would have given it an
CAsy fceess, I have been fairly well used to explore strange
towns here and on the continent, and rather pride myself in
being able to find my way, but I candidly confess that I have
very seldom paid a visit to this district without being sorely
puzzled as to my readiest means of getting out of it.

The houses which face the main roads are mostly good
rivate houses or shops, and many of these are three stories high,
The rest are, as n 1'|1L', private houses, but only two stories high,
thus giving an aJdmirable example of Horace Walpole’s sneer at
London, as being “a gigantic mass of littlencess.”

Slam{iug on one of our bridges and looking at the magnificent
and uncqualled range of spires and towers crowned by the dome
of St. Paul’s, one feels astonished at his insolence. Go to our
suburbs and one feels its application.

Now what I want is, I repeat, to shew how, by a very little
forethought, a corporate body could so arrange the site of such
a suburh or town as to have the saine number of people at the
same cost and on the same space of ground as is now covered,
making such provision as would make it healthy and cheerful,
and provide, at the outset, for such public buildings as must, we
know, be eventually required.

The necessity for some such provision has been repeatedly
recognized, and you will find in the Appendix to the report
of the ’eor Liaw Commissioners, 1842*, signed by the well-
known name of Iidwin Chadwick, a suggested plan by Capt,
Veteh, R.I8., for laying out the suburbs of Birmingham,

He says, “one of the greatest evils arising from towns
extending at caprice without reference to any general plan, is
the vast cxpense that subsequently arvises when necessity
demands communications to be made through crowded masses of
streets.  Such events are of frequent occurrence,”

He further shows the proposed extension laid out in a net-
work very much on the same principle as I shall have to shew
to you,

Sir Christopher Wren's great plan for rebuilding London
will come at once to your memories.

The subject was brought prominently into notice by Lord
Salishury’s well-known paper in the National Review (1883),
but little has heen done except perhaps in Glasgow, in which a
large district of liouses was laid waste in order that it might
be rebuilt in a better manner.

* Report from I’oor Law Commissioners, 1842, Appendix, p. 384,
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212 ADDRESS To SECTION 1f,

That, however, rather emphasizes my suggestion of prevent ing
any such necessity by making suitable provision from the first,
and allowing corporations to do_just what many of our great
landowners, as the DBedfords, Westmnsters, and others in
London have done on their own estates, And in suggesting
as I am now about to do, the manner of doing this I have, as |
before stated, no Utopian schemes i'n view.

I simply take the conditions of life as I find them, el shall
not sugeest any provision for streets or buildings, public or

wivate, which are not founded upon some actually existing, and

which I can cite as my authorities,  To bring the case before
vou as clearly as I can, I have drawn out amap No. 2 (p. 2146)
of the district, with the streets, &e, rearranged as 1 would
suggest them to have been laid out from the first, o

You will see that it is drawn on the strictest utilitarian
prineiples; that 1 have resisted all attempts at cerescents or

other curved lines, which would produce, no doubt, a much
more pleasing effect than 1 have done, and that there js not one
single frontage which is not straight.

All that I have dene has been to ensure a ready access from
any one part to another, and to provide that cach street shall
have its ending in a wide well-ventilated thoroughfare.

I dow't propose it as the best plan that could be framed.
Doubtless many here will sugrgest a better one. o

Each district, too, will prnﬁnbly have some loeal peculiavity
or object of interest, suggesting a aried plan, :;»uch, ety 08 the
great Church of St. Paul, the Exchange, the Tower, the river,
which formed the kevnotes to Wren's flesign, nlul as t’he
prominent hills furnished the leading lines n Prof. Cockerell’s:
or it might be some old ruin, something to make one t-]lllll.( and
to conjure up memories of bygone times, scrmons or histories in
stone, and so be religiously preserved. ' .

But unhappily my district has no hill, no view, no river, and
we have to think only of stations and tramears,

The north-west boundary road is of suflicient width, but you
will see from No. 1 (p. 216) that at present there is, wlth.thc ex-
ception only of the strect (C D), which leads to a footbridge, no
direct communication from it anywhere to an_s:w]wrc, and that
the boundary road (A B), next to the railway, is very much too
narrow for its great traffie, whilst its dirty wall and { ence, and
absence of footway, make it about as dreary as well as meon-
venient a road as I know,

But it is the direct route to the country beyond, and T would
not alter its course, but make it broader, and thus get a good
footpath on each side of it. ]

Having now taken the two boundary roads as following the
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existing lines, we have to determine the direction of the main
infermedinte streets, the first consideration being of course the
probable diveet lines of {raflie,

The chief ave indieated vaguely by the scries of streets
(1% 1%, G), in No, 1 plan, which follow the lines of an old
causeway, winding abont iu a way which s utterly confusing toa
stranger, and leading away from the siation (B).

This is somewhat beyond a half-mile radius from the main
station (A), and nearly the same as from this square to the
Ieywood Recreation Ground ; and I would follow this line, in
its "weneral direetion, by a wide avenue (I° ) in No. 2 plan,
leading directly to the station (13), which is absolutely ignored in
the present streefs.

The form of the main bonndary would vary, of course, in
cach loeality according to the general course of traftie, in-
equalities of the ground, and other such causes,

Inthe present case I have given it the form shewn, as affording
a pleasing contrast to the ordinary straight lines of the streets.

I then form another avenue (C 13) on No, 2 plan, taking much
the same lines as ihat on No. 1, and then intersect the whole by
the avenues (11, 11, 1L 1) each of these avenues being planted
with trees, as at Southport, and as our new streets and some of
our olil ones are heing planted in London : and I do insist that
such wide well-planted main thoroughfaves are of the greatest
importance as regards the health of a town.

They wonld secure a thoroughly good ventilation through the
heart of it, and would give it a cheerful aspect; and I am not
sure as to which of these two provisions is of the most vital
importance,  We recognise the aid to health which a cheerful
aspect in a hospital ward affords us: surely the same aid will
be given towards maintaining health, if the same rule be applied
to our streets, no matter in what station in life their inhabitants
may be,

You may say that there is the dead wall by the railway, and
vou cannot make that cheerful.  Well, I ask you to remember
what has been done with the great ugly railway embankments
which cross the heauntiful park at Preston, and which have been
rendered sosightly by a little care that I doubt, even if we had
the choice, we should like to sec them removed. I wantmy
wall to be treated somewhat thus, although more simply, and
not until houses ave huilt in face of it.

Then 1 shall be told that the trees will not be allowed to
grow—that the roughs will not let them. Now I will not go
so far as my son, who had a cwracy in one of the roughest
districts of London, and who says that he liked the roughs—
he could always manage them. Now I don’t like the roughs,
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214 ADDRESS TO SECTION Il g PROF, T. HAYTER LEWIS, 215
and T do not think that T could manage them; but my district ; In the n‘l;m“gtl‘me“t: ()f.thesi-. public l)mlfhngs‘lt would be difhi-
is ot much infested with roughs; and we have planted trees | ""“‘ to, h_' ¢ it ;"ul‘i' exampie “‘f‘" that of Southport, whose
in even some of the worst parts of London, and the frees are ! Lord htwv't and A ."“"t’ R”“fl form one of the prethiest vistas
none the worse for it. ; that I know ~(I trust that Birkdale will p‘:‘ll'(]()ll me ,i,m' classing
You will say, looking at my own plan, No. 2, that it is made 3 “_“i"lh 'il'“'l"("fl'I’i‘."‘.")—:‘:"‘.l 1 us.c.i‘h_(; “?‘t'il . l"ll""t't'fStl “I‘l"fsc‘"i}',
to look prettier than No. 1 by the treey, &e* Of conrse it is, : s - _“"f l-l not, v ‘lelll..st.,‘(,(.nn-p.\'u, 1wl I"S,“(' 1 grint t 10T 1=
and I so intended it but 1 will venture to say that the confrast 2 fﬂlll':,..i'di I ;'m'mu v:l“nll. 11‘** Wiy, s the High Street of Oxford,

between the two plans is not nearly so great as the contrast . or l\n:.cv.s ' “(_'('t' at ludin )lll;_[l.l. o ye .
wonld he between the two districts t Lemselves. At Southport the chief public buildings are 10('.:1'[0(1 behind a
No doubt nearly every large town has now a park (and there i g;.'":']l"" f trees, ""l‘l tl lf."‘t’ “N'lf.‘ f((j“lv 3_11‘('1‘(3])10'11?1llgl\’lu};'s' t‘]]”"" t‘l.'"t
are few prettier than your own), but we have to go to it. 1t is, g (("I 1'"'1 "l'!'("l “:"( . urrets o1 | "'ft' '“}Ul'! the resh) t'm_'““
and must be, away from most of the houses, mud I do insist - Aureh, and e n.n?mcqm ad other ’“'I‘l"‘}{"’z tgucrmg
. _ above the foliage, whilst between the trees the huildings them-

upon the fact that the cheerfuliess of the home (no matier on
what scale and of what class), with its surronndings, is the
rreat thing to Le studied 5 and I sce nothing to be said against
ringing close to every street, by such arvangements as I have
shewn, the cheerfulness of bright foliage murupen nir
I now ask vou to bear with me whilst T enter, in some detail, g
as to the public works and buildings for which provision shonld
be made. I assume that, as a matter of course, the sewers,
water, and gas, will be provided in the usual way, so 1 need

selves ave picturesquely seen, T sugraest that a similar arrange-
ment be made here for sueh buildings, and others mentioned
hereafter, in @ central position, such as (L) and (K).

Outside the park 1 should place the infirmary and con-
valeseent home, a position in which they would have free light
and air. I any one suggests that such a position would be too
public and lessen the enjoyment of the park, I would refer him
to your own infirmary and children’s hospital (the latter the gift,
e otain you fis to these, ) I lelieve, of your townsman, Dr. Chadwick, and his family),

Tn the first place T wonld set aside a strip of land (E) outside :tlm!. =t-“k ]t;‘E“ “I}FHI'O:'* l‘l; a s;‘m‘plel mutterlofk]mulslcnpe cffect,
. the whole for the park, which 1 take for granted would ulti- ]"""'-? "I"l '",'}F]” Ii.lf’ ‘.'l.t“c_ o mc]' z.llnl_out OIO ‘_to tl“i patients,
mately be required, no matter what the rank of the adjoining e \_\_Olult‘ WSt this l\"[( “lléb(.lllllel“).m (ding, designec by Bl of
louses may be.  Its distance from the furthest point would he your able townsmen, Mr. Kuill Freeman, to be removed.  Or
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propose the work to be undertaken at the first, but only so to

L . and flowers, and veretables afi bl . av
Lo arrange, al the first, that the sites shall be so reserved as to be s, and vegetables, on a fine day; but we often have

quite other days in our country, and the attempts at covering

| R . . neain, think of the charming way, and witl he slig
! ¥ about that suggested by Mr, Besant, viz,, half to three-quarters : foeling of ‘i\‘ldll("i‘; i1 which the l)‘}.(’m;lcl:l,ld‘:}lt,lltolg;Oltlltll?l]zll}E’]Ltlf(slg
. b H M N 111 f 12 - )  Ne ’ H R | ¢ ¢ ' 3 {
i of a mile, Lhe Sm‘, which .I suggest 1s -“b('}ﬂ'- the same as | with :u(:h a building, whilst at two such different places as ;
! that of the Iesketh Park at Southport, which is in one of the Aanchester and Hastings, the infirmary for £ their i
l TN best parts of the town, and much smaller than the one here. } m(‘mt n‘:minént Imiiliinltlr(?h, l\{lb‘;“tnm.':):'). (-nlulls ton'c ;) 1l 101(11 I
g The position of this open space would provide well, also, for ! tllé(ll(l hurehes. £ ‘D”t e t Ot)b ]'lldl'w)? ,01\\11;1] .l"]_ a1]1 1
o ' ihe future extension of the town, and would afford the advan- 1 m u‘l:(,t ¢ lllll{(f()l(ii’(’t l:f“é()r“ Important s l"}l'l 5 1];3“ fi 1?' e
G Y PNV arket. ) ourse propose any sucl gri o
.k o tages obtained in the same way as, €4 at Iastings, where the '_ as yours for my distriet °Itll -l“]st b J sue lté,t]"}( .l‘:‘ (ll_\nci;
b b pretty St. Andrew’s Gardens, starting from the old town, pass covmred as at ]).‘_ t St LDl: ]‘_"n ‘] ¢ bOPC“ i‘ lm 511( €8, lld
“ : round at the back of the houses, and are continuned to St. _' at Suutl'lr;ul:'tj "‘“g?“]‘";( ; “; ‘11;;)0 i_m 1(“ elllckosu'.ltsl "t’lc au
| i Teonards, making an admirable belt of free open air and 1 port, or St. Johw's at Llackpool. = Kuow flat many
MR EHE folinge o : owns of importance (I may, I think, name Norwich and Cam-
ol i Lo, . . . . - bridve amongst them) have still little \ : m o
H i Noither in this case, nor in that of public buildings, do 1 vered D?l' hem) have still little more than open and
i ; uncovered market places, healthy looking and pretty, with fruit,
il =
5

L] available when required.  As to these I need do no more than : '

"1l ! e . 9 ) opr . . : up and protecting t : . y ark ace | :

111 ) mention offices for the local authorities, and the library, reading- } P ol 1 ting the stalls then, turns the market place into «

1L ; ! 1ae buildines required for wretehed eolleetion of tumble-down huts—IE had almost said as
aEREL D room, science and art schools, and other buildings required o1 i bad as I . .

e L o ieala locality _, bad as Fleetwood. If the quarter be chiefly for artizans,

e Pe i . public washhouses will he inc ispensable ; and in any case, no

matter what the class of inhabitants may be, I look upon public

| | * The trees, &¢., havo not been reproduced in the lithograph. i
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216 ADDRESY TO SECTION II,

baths also as a provision which can scarcely bo valued oo
highly. For these baths and washhouses Lhave suggested no
definite site, as this would depend so very much on the Kind of
inhabitants,

Nor have T marked out definitely sites for churehes, chapels,
or schools.  All these are provided for in the district as it
exists, and sites would umluul)tmlly be elaimed for and provided,
whatever the general plan might be,

I come now to some other details, as to which I may not
possibly have your assent,

First, as to drinking fountains.  T'hat such small ones as are
now conmmonly seen shoull be provided, you will donbtless quite
approve. There are many excellent examples in most of the
towns in these parts, each combining a drinking fountain with
a public lamp, and being really an ornament to the streets,
But I want something more than these, as much for the sake of
health as for ornaments to the town,

You know well enough that all the water in use for your
liouses is stored in cisterns; and although in past times these
cisterns were looked upon as being worthy to be seeny and so
were ornamented in a way which is now the envy and admiration
of workmen and artists alike, they are now rough ugly things,
stored away out of sight in any convenient closet or loft which
will liold them, and for all that their owners know of them may
be considered as the property of the spiders.

You depend upon your plumber to elean them out once a
year. DPerhaps he does; perhaps he doesn't. You-are none the
wiser. But imagine what often happens in the houses of a
poorer class, 1 need not go into details, but 1 say that a good
supply of water, pure for drinking, is an clement of health which
ought to be provided, and that you can’t provide itin a better
way than by fountains. These, in what are now called the
dark ages, formed some of the chief ornaments of a town, and
I sce no reason why they should not do so now.

I don’t want to bring in such vast bodies of water as were
brought through mites of aqueducts into Rome, or such lavish
displays as you have seen, e.q., in Paris, or even such things as
our fountains in Trafalgar Square. Nearly all these send their
waters into the drains.

There are fountains even now in most of our towns—a very
elegant one at Southport, for example, but, again, with all the
water running to waste ; whereas in some of the most picturesque
medieval examples it came out in small useful jets, as I would
have them here; and I feel no doubt that, by a skilful arrange-
ment of gas jets, the cffects of frost might be prevented, and a
great boon thus conferred in winter, on rich and poor alike;
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whilst, by a skilful design, they could be some of the most
pleasing ornaments {o the town that could be 9()1lcci\'c(1. And,
as part of the water must go {o waste, send it to feed a small
stream in {he park, like the one herve or at Iastings, and get
the refreshing sight and sound, sung of by Longfellow:

« Of the brooklet gushing
1"vom its fountain near;
Down the valley rushing,
Tresh and wondrous elear.”

Years back it would have issued in the words of the same poct:

“P'o fly
To the sena’s immensity 3
T'o wash from it the slimeo
Of its muddy banks.”

But we can provide against that now.

Another aceessory 1 must mention is that of seats placed at
intervals between the trees, I shall, no doubt, have the same
ohjection made to them as to the trees, and my answer would
be the same.

Then to complete my plan I would have a small open space
(0) opposite to each railway station. Now we have to see,
before entering into the question of the kind of houses to be
provided, how much the plans which I have suggested have
trespassed upon the space now occupicd.

T have laid out my main roads in very much the same general
direction as the present ones, though in less eircuitous lines;
but I have made them GO ft. wide instead of 40, and have set
apart spaces for public buildings, &e. The smaller streets T
have made 40 ft. wide, the width required by the Model Bye-
laws heing 36, The space which I have assigned to the park
need not be taken into onr calenlation, as it is altogether outside
that now built on; and I think you will readily see that the
great waste of space necessitated by the irregular plan of the
district as now acfually existing, would allow to a very great
extent, if not altogethier, for the extra space which the suggested
rearrangement would require.

As to the general avrangements of the streets and houses, I
will call your attention to some methods, unusual to us, with
which one meets abroad. T omit any notice of the large many-
storied houses which are familiar to you on the Continent,
and 1 shall take, as examples, one of the northern towns in
Kurope, Ilamburg, and onc of the southern ones, Naples.
Several years since, I was commissioned to make a detailed
report on the former town, for one of the principal Insurance
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Oftices (the Union) of Tondon, and T was thus led to see more
of it than, perhaps, most of the people who visit it The
arrangement is peeuliar, 'Plhie main streets are wide, and give
to a easual passer-by scarcely any indication of their aflording
access to any other streets,

But a nearer inspeetion shews numerous doorways, so Jow and
parrow that they appear to lead only into cellacs, and through
which vou have, often, to deseend by steps, and these lead into the
etrects behind, locally named  Hofs, which we should eall alleys,
and which are of conrse completely closedd against ventilation
from the main street.  They vary from 20 ft. to aslittle as & ft.

~in width, the houses in the wider streets overlhanging on cach

side aud being densely populated,

They usnally abut on canals, and when these are dry the
result in hot weather may be imagined,

This arrangement, infended, no doubt, to bring different
classes of the prople together, reminds one of the Wynds of
Edinburgl, but with AT their evils intensified, and a worse
rosult could searcely be imagined, Very many of these have
been demolished, but a lavge number stilf remain,

I take you down now to the sunny south at Naples, where
the same attempt has been made.”

It is not in my provinee now to deseribe the ordinary houses
there, of il horrors of which Sig, Gallenga aud Mrs, Oliphant
lave given most vivid deseriptions, but only the particular class
to which I have alluded, and whicl may be seen, to perfection,
in the drive through Portici.

The streets throughout arve wide, and lined for the greater
part of their length with frames of macavoni hung out to dry,
and many here will, no doubt, well remember both the sight
and the smell.  The houses on each side are several stories high,
the first floors (piani nobili) having wide Dhalconies, and
altogether having a cheerful took and being tenanted by well-
to-tlo and often wealthy people, whose apartments are entered
from an internal court approached from the street by a lofty
carriage gateway, through which one has lovely glimpses of
Dbeautiful gardens sloping down to the Bay of Naples. 1Duf the
lower stories throughout, close on the ground, are tenanted by
Lumbler classes, their rooms entered from the street,

Ilere again we meet with an attempt to combine the classes,
and thus prevent one neighbourhood being given up to the poor
and another to the rich.

But again this fails, The lower rooms have no windows or
other openings at the back, and derive the whole of their light
and air from the street.  The state of the inner rooms (usnally
parted off by a curtain as sleeping apartments) in the heat of
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an Ttalinn sunmer may he imagined; and these rooms are not
inadequately deseribed by Mus, ()li\:]mnl. as “ dark caverns with
one vast door, giving all the Jight that ean penetrate.*  Were
it not that the people live almost. entively in the open air they
must be decimated.  The same arrangement will be found in
most ofher Halian towns, but in them {here is, usually, some
openingg, however smally ai the back.

Something of the same kind would appear to be adopted,
judging from the plan only, in a flourishing town in onr own
country, viz, Great Yarmouth, the arvangement of which is
very peeulior, and unlike that of any other Knglish town with
which 1 am acquainted. 1 have a drawing of this, enlarged
{rom one whicli was kindly drawn for me by Mr. Arthur Hewitt,
an architeet in the {own, who has supplemented the Ordnance
map by many important details, The main streets are wide
and well ventilated, and lined with good houses (mostly shops)
soveral stories high; and running between fhese streets at
fntervals of about Torty-five feet are long narrow alleys, termed
Rows, out of which lead houses of an inferior class,

Looking at the plan only, this would scem to be no better
than Hlamburg; but in reality they are vastly better. The
entrances are open for their whole height to a wide street at
cach end, or to the spacious quay, the alleys are cleanly kept
and well paved, the houses in them ave low, so as to intercept
{he light and air very slightly, and cach has a small court
attached to it; and the whole arrangement, so far as I can
ascertain, is not prejudicial to health,

Nevertheless, the narrowness of the streets does, no doubt, to
some extent, clash with the golden rule which Dr. Richardson
it very strongly in his wc]l-tnown lecture at Croydon (1879):
“ Make the sun your fellow-workman,” which is muclh the same
as the Italian proverh, *Where the sun does not enter the
doctor does.”

Now, in remodelling our district, what system shall we adopt
as to the houses? The first question is as to their number of
stories. 'This subject is a serious one, for hundreds of aeres
near our towns are now being covered with two-storied dwellings,
clustered close together in populous neighbourhoods, or semi-
detached when more in the suburbs,  As to this, I do not wish
to lengthen my paper by going into any argument, but 1 must
briefly allude to some of the leading facts. The governing idea
in respect of the solf-contained houses of two stories s, of
course, that of privacy, or, in the better class of houses, the
absence of stairsy but, in many of our new London squares, one

% « Francis of Assise,” 1883, p. 2,
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o
gi large open space garden, or yard (according to the class of house), ! eight two-storied houses, and their open areas of streets and
i1 is common to all; and the separate houses ave being largely : yards; and, .svcim(_lly the space which would be oceupied and
HHE superseded by the dwellings in flats. At the first sigght. the fwo- ¢ the area gained, if the same number nf. 1nl.|ub1t:.ults lodged in
11§ storied honses would appear to have the recommendation of en- half the number of houses, but four stories in 11_01.,‘-',']“- .
M suring a less dense poputation than in the many-storied ones; hut The contrast as to_open S{)IICU is 1':lt|]el' st-l‘lklllg,.ﬂ“d with
H1 I wish to consider the subject on the basis of the same numbier snereased height the size of that space will of course merease, Bx
| : of inhabitants in each case, the avea gained by the extra stories I leave this matter for your serious consideration. sl
N being appropriated to open spaces in the way of yards or grardens, - One thing more. In his “'L'“_‘If'“’“'" address in 1879, Dr. i E :
" | so that no question as to the bearing of the density of the popu- i ]hcluu"dsuu spukc.uf his ideal cities ns competing with each ] E :
: Lation upon their health will ariso hore. i other in the heautiful as well as the useful, and I have spoken !t Ak
! In considering the relative merits of the different styles of g all the wiy through of (loi.ng what we have to do in the streets, i B i
B lionses, the first fact which presents itself is, that with those () the buildings, the fountains, in such a manner as to give a el
L of two stories only, the whole of their inhabitants must live and H cheerful aspect to the scene, and afford some scope, however ;‘ 1
Hil 1 sleep cither immediately over the ground or directly under the i slight, to the fecling of beauty which is inherent in mankind, b
‘I ] roofs. § whether for colour or form, for a flower or a building, and not , i
| I need searcely say that the neaver to the carth the ground- i to Uﬂ:t'l"l the eye by the mean ““fl t!IG ugly. . . [ i
;: floor is the cheaper it is to build, as less height of wall is 4 *Ycears .lmck, in the prime .()f his life, My, Ruskin pointed out gt |
required ; and the consequence is that the floor is raised a few B most foreibly ‘.‘“I(-lt it is chicfly by prn:ate.and not by public B
i i inches only above the street level, and the occupant has only ' effort that a city 1s adorned, and that it did not matter how S ERE
N g that space between him and the earth.  The rest of the inhabi- many beautiful public buildings it may possess, if they are not ! q%"
| i tants must live and sleep directly under the roof—not a very i supported by and in harmony with the private houses (and, I : '! _
: i pleasant experience even in well-Duilt houses, whether through & may add, of the factories) of the town:” and if it be held that il
e i the heat of summer or cold of winter; and very many here, t all 'we have to do is to provide houses which shall be fairly ik ;
A doubtless, know what is the case where the house is run up | comfortable whether for rich or poor, and that rows of such i}
: ; f cheaply merely to sell, In point of economy of building, and louses will answer-all the purpose if built with windows large it
of cowrse of rent, it must be borne in mind that, though the | enough and numerous cnough, and that nothing clse in them gy
HE thickness of the lower walls must be somewhat greater in a high need be studied to please the eye and cheer the heart, then 1 : i
g house than a low one, one roof will cover, and one foundation say that our town lacks one great feature which might conduce M E
-] ! hold up, four or more stories, as well as they will cover and hoeld to the pleasure of its inhabifants, an(_l in neglecting which, we g
! “up two. have neglected one means, however s.llght, towards that health- fe
T As to the general feelings with respect to the subject, T recall ful mental state which helps the bodily so well, 1
H TR and agree with the words of my predecessor, Professor Roger } s
B Smith, in his address at Glasgow in 1883,* that the system of % !
; 3 flats is opposed to the gencral feeling; and I agree with him,
also, when he says that they are not so unpopular now, and have ¢ Lord Basixa, F.1R.S. (London), observed {hat in his opinion they
;! § many advantages. might fairly congratulate themselves upon the suspicious manner in
] Of course the height of houses, whether in flats or separate, § which that Scction had been opened. The Address they had just
HEREE varies very much, buildings of five, six, or seven storics, being heard read held up a lofty ideal, but certainly not a too lofty one, of
common c¢nough—my own house has six; but I propose, in the 'y :
. 1 ;ompm'at.ive 1:-la.ns which I shew, to limit our consideration to * Lectures at Edinburgh, 1854,
{11 four stories, which is the limit sugrgested by Professor Robinson, i, Notr.—I desiro to express my grateful thanks to Mr. Knill Freeman, of
1 IR in his address at Neweastle, 1882.f My plan shews, first the this fown; Mr. Whyte, of tho offico of Public Works at Glosgow M.
] i actual space at present occupied by two blocks, each of fifty- : i;m"hls'hire. |architect to the Peabody trust; Mr. Boutcher, of the Artizang’
o ¢ ; wellings Co.; My, Arthur Hewitt, of Gt. ) armonth ; and lerr August llerz,
,: ; ; of llmnburg); for.kind and vq]uabla information bearing upon this subject ;
il * “Transactions of the Sanitary Institute, Vol. V.. 1883—4. 3 i\;ﬂ Lﬂ};o to Prof, Corfield, for kindly looking through the rough draft of this
He B + “Transactions of the Sanitary Institute, Vol. IV,, 1882—3." '
f i
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222 SANITARY APPARATUS IN FACTORIES,

what our towns and cities might become. The tendeney to look to
the Municipality or to the (Government to provido ornament as well
as to be a restraining foree, must always be jealously guarded against,
He agreed very much with Mr. Ruskin, when he said that after all
most of the splendid towns and cities they kuew of had been beau-
tificd at least in the greater degree by private munmificence, Never-
theless it was their duty to seo that duoe regard should bo paid to
health conditions in towns, and anyono who desired to form an
.opinion as to the mode in which the necessary improvements might
be carried out would do well to study the paper they had just heard,
so that he might be ready to judgo by its light as to the appropriate-
ness and eflectiveness of what hie knew and saw to be going on in his
own neighbourhood. e had greap pleasure in moving a volo of
thanks to Professor 1layter Lewis for his Address,

Mr. R. 11, Fagrvay, FRILB.A. (Bolton), scconded the motion,
and said he thought ho might be allowed to refer for a moment to
ono point brought out in the Address, That was that gomething
moro than mere utility was wanted in their buildings, and also in the
arrangement. of their streets. 1lo thought that the Corporation of
Bolton had recognised this fact, and that their public buildings had
not been dealt with entirely from a purely utilitavinn point of view,
They had caused to be erccted structures of which the inhabitants
were proud, and which they could look on with satisfnction. e had
much pleasure in seconding the voto of thanks to Professor Lewis,

The resolution was carried.

On “ Sanitary Apparatus for Convenience in Factories,” by J. J.
Brapsuaw, F.RLB.A.

It is perhaps well to say that this paper is prepared rather as a
statement of the actual Tacts of general practice than ofherwisc,
A few sugazestions arising out of the suchct are made in such
places as they naturally ‘occur; but the object of the writer
lias not been to introduce new schemes so much as to leave
these to be brought forward during the subsequent discussion
Dy anyone wishing to introduce the same.

This subject is one which will not be found generally attrac-
tive, yet it is of great importance to the health of workers in
manufactories, and has such special reference to the work of
a Sanitary Association, that I have felt little hesitation in
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accepting the invitation of the Scerctaries to introduee it in
as hrief & manner s possible to the notice of the Congress.

The term “factory” is locally applied only to “cotton
spinning mills,” but this is of little importance, as the pro-
visions required are similar to those of other manufacturing
establishments, but becoming more important, and also more
dificult. of application, from the fact that the rooms in which
the actual process of spinning is carried on must be maintained
at an average temperature of about 80°. '

The question of VENTILATION naturally suggests itself for
fiest. consideration, as—unlike the accideuts from machinery
which cannot be hidden, ag they are direct in their consc-
quences-—*+ the evils which follow constant employment in over-
crowded and ill-ventilated work-rooms are insidious in their
inception, ravely complained of openly by the sufferers, and do
ot in their cffeets appeal so readily to the sympathy of en-
ployers as do the injuries to the person caused by machinery.™

The subject of this paper being restricted to factories, and
therefore presumably to buildings specially intended for their
purposes, excludes from its consideration the numerous cases of
oceupations on the small seale of those carried on in dwelling-
louses, or rooms attached to tailors’ or drapers’ shops.

In many of the engincering and other ironworks the trade
is carried out practically on the ground floor, and only enclosed
with a view fo protection from weather; and the cubical ar
space is so large and frequently changed that the veatilation is
sufficiently secured without artificial aid ; and in cases where
special need arises, fans or other means of inducing currents are

rencrally applied.  The same remarks may be made as to the
leaching, paper-making, and other trades of this locaht.y, 1_)ut
attention may perhaps be best given to the cotton-spinning
trade as being the leading one of the district. .

In the vartous processes of the spinning trade, ventilatlon.is
subject to very special conditions, as the nature u.f the material
manipulated renders it very susceptible to variations of atmos-
phere, and necessitates o regular temperature, improved by a
slight amouut of moisture, which, in some of the processes of
preparing the yarn for the weaver, must be maintained at not
loss than 60° during the carlier, and from 807 to 40° during
the latter processes.

The case is further complicated by the difficulty of dealing
with the fine dust and flaff without injury to the delicate fibre
of the material ; the amount of dust being much greater in all
the processes of preparing coarse yarns, such as are spun from

* 11, M, Inspector of Factories Reports, 1883, p. 19.
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American cotton in the Oklham district, {han in the finer
counts spun from Egyptian cotton in the Bolton trade; the
amount of dust being perhaps in proportion to the greafer
weight of the material used I the one case over the other,
though the finer connts are more delicate and casily damaged,

By the factory regulation of non-textile work-rooms, 250
cubic feet of air space are required for each person employed
during ordinary hours, and 400 cubie feet where overtime s
worked ; in soldiers’ barracks 600 cubie feet are required 3 and
in hospitals for ordinary cases 1,800 cubic feet, and in those for
infectious discases 2,400 feet are generatly nllowed 5 but it must
be noted that in all these cases provision should be made for
frequent changing of the air of the rooms.*

z{s regards cubieal space the operative in o cotton-spinning
concern is very favourably situated, the worker, even in the
most crowded part of the card room, having never, in a modern
mill, less than 4,500 cubic feet, and in a spinming room from
9,000 to 11,000 cubic feet of space. In weaving sheds, which
are more crowded, Messrs, Bridge and Osborn, in their Report
of 1st October, 1883, on “Ieavy Sizing in Cotton weaving,”
grive, as the resnlt of their observation, a cubical space to cach
worker of 1,800 to 2,400 cubic feet. The same Report, however,
contains an observation which applies to all these cases: ® The
fact, however, is that to mainfam a wholesome atmosphere, an
allowance of 3,000 cubic feet, or on the lowest computation of
2,000 feet, should be supplicd to cach person during every hour.
This, in the case of weaving sheds, would imply that the air
was changed once in every three-quarters of an hour, or 12 or
13 times during the working day. It may reasonably be
doubted whether during that period it is changed cffectively so
often as once. Assuredly the slender currents of fresh air
which may penctrate through crevices in woodwork, through
broken window frames, or through casually opened doors, would
not suffice for this.” .

It is thus evident that overcrowding is not one of the evils of
this trade. The questions of the maintenance of an cven
temperature aud of the change of atmosphere in all cases, and
the removal of dust in most of the processes, are however more
difficult to deal with, The last-named point arises in the first
process—that of opening, in a room o ordinary temperature,
the Dales of raw materia! which have been closely pressed for
shipment and which, when opened, are found to have a con-
siderable quantity of dust in them, besides the ocecasional
adulteration of sand or other worthless matter.

* 11, M, Inspector of Factories, 1883, p. 83, Order, April, 1883,
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The heavier portions of this drop to the floor and are cleared
away as requived @ the lighter portions, however, during the
opening and following process of mixing the contents of the
various bales, float about in the atmosphere, often making it
thick with dust, from which the more carcful workers protect
themselves to some extent by a homely respirator extemporised
from a picee of the cotton itself, There are, however, generally
speaking, in each mill only a small number of persons engaged
for a short. time once or twice a week in these processes, which
are necessarily cavried on in the large area needed for the
stornge of bales of the vaw material, and the amount of material
used being much Targer in coarse than in fine spinning mills.

Fans or other modes of creating currents to carry off the
lighter particles of dust might be with great advantage more
generally employed.

The process of scutching, in a temperature about 60° or 64°,
is continuous, and earried on in a separate room. The heavier
portions of dust are carried by fans in cach machine into a
specially formed chamber, and though these to some extent
ventilafe 1he room, there is still the constant presence of fine
dust which affects the workers in it n‘cjmlicial\y. Inlet Tobin
tubes and extracting fans might be with advantage more
generally adopted, but the carrent must be so regulated as not
fo affect what is technically known as “the lap™ or roll of a
loosely-compacted sheet of cotton.

Carding, in a room of similar temperature, is the next pro-
cess: this is also dusty, and in many cases, even in fine counts, is
either carried on in @ separate room or that portion of the room
is sereencd off from the rest by glazed partitions. Many efforts
have been made to clear off the dust in this process, but none
has yet. been so suceessful as to secure general adoption; the
difficultics in the way of a perfect process being very great.
The heavier particles of dust ave to a large extent collected in
the carding engine itself, and the lighter particles can scarcely
be removed without also earrying away the lighter portions of
the fibre. The thickest cloud of dust is, however, caused by
cleaning and grinding the machines, each of which requires, for
one purpose or the other, attention during the day from the
“stripper and grinder,” as these workmen are called.

In some instances a series of tubes, with an inverted hopper
over each machine, and the whele connected to a main trunk,
fitted with a fan to draw up the air and dust by suetion, have
been tried, and in other cases powerful fans have been placed
at various points in the room, but nothing has yet been found
so satisfactory as to secure general adoption, and which is at
once sufliciently powerful to clear the dust and still so gentle
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226 SANITARY APPARATCS IN FACTORIES,

the film of cotton proceeding
from the machine in a long loose coil of clvllcul:!‘hlnn-sl tu.
the tall can in which it is placed for vemoval.  The other
portions of the card room, when other machinery 1s I.llllt:t'.l}
in same room, arc much freer fru.m dust, and ave oc(.ultm.(
by various frames, which in succession make the cnt!(n} 11‘11 1.».;1
more closely-compacted and finer fhread, the dchm({:‘ of ‘\\ -i“- 1
will perliaps bo {mst understood by the general audience w tl.l |{
the fact is stated that sereens ave regularly put up tu‘pl i,'u :
them from draft and dust and the .In'uukmii_{ of ilm“tl'ncu.l‘-‘i. ]m'
as it is graphically termed “the falling of 1 e .('IIIIS, ‘]({'l"l]“(('()ll';\«-
the opening olf nldom'tfromln ;almr(-r]\sc or auny room which ¢
icates with the external atmosphere. o

mli:‘lll-::l:tihc frames the cotton is ltukvn to the spmmng—mn.msi
these are the most free from dust, aud have to Dbe nuuuilm.nf:tl
at a temperature of from 80° to 90° and in which ]lht-.‘t I'lf::‘-
becomes increasingly sensitive from its fineness and the ];l].m.‘ )
of the motion of the machinery; this renders it s].n-u'u.l )rhililh-
ceptible to any current of air, and also to any fl?'n-(rs “l lui
atmosphere, such as is caused by cast wind or dry frost, andais
to the presence of dirt of any Kind floating about. i

The delicacy of the thread and fibres after leaving H‘m eard n]l;:
machines, and the needed heat of the mule-spinning mmn?! l\u:
absence of all which will affect the required colour or clean iness
of the yarns, cspecinlly these of finer counts, and -”wi -(‘:\i(il-:
increasing necessity fo Jessen expenses n production, l("ltli Ell- :(t,
question of ventilation difticult; besides which n}al‘lﬁ : ml’l\‘l it
needless from the great cubical space for each worker. Ihi
last fact undoubtedly lessens the inconvenience, but thm'cltg.m
be no question, I think, but that the health nlf ]ﬂ‘u':‘ co 133
operative would be of a more robust character, an i iere r\\ ]0 "
be less lung and throat disease, if the atmosphere was regulary

anged. .
ChRF present the need only appears to be felt wl\enlihcrc .l.‘l:
such a wave of heat generated by summer sun and the 1:11)]11‘
movement of the machinery that it becomes unbearable tult uf
workers, and this is then dealt wiﬂ} hy t.he. usuu‘l .lllL‘HIF( t](:c
opening the swing casements provided m a .])(tl'tlf)‘ll of the
windows near the ceiling; in all oth.m' SCASONS CVeTY u:lmn) : o
aperture where cold air can enter is carcfully stopped upt,‘ l;lllm
if inlets for air are provided during the C?llStl‘l.lCtIO'n‘ c]n the
building, they are after a short experience nwnrf]abl_‘)t 1\) 20 e
up. I may however, remind you that any one who Taxes e
trouble to examine the ventilators of a public building or private
residence in a year or two after the novelty of their introduction
has worn off, finds such to be generally the case.

as not to injure the lap or

i el

o

e vk

R 1ot et g e A

J. J, BRADSIAW, 227

The effort to apply ventilation in these eases, which appears
to be the most nearly correct in prineiple and which has had
some stieeess ina few cases, thongh not a complete one, is an
arrangement of steam pipes in a small trough of water over
which a enrrent of air from the external atmosphere is deflected,
and enfers on one side of the room and is drawn across by strong
fans on the opposite side, discharging either into flues or iuto
the open air. This plan is not yet generally adopted.  If a
stronge wind is blowing on the inlet side, it will give much too
strong o current, and if the external atmosphere be smoky, as
in & manufacturing town is usually the case, it would also carry
with it a large amount of soot, which would materially damage
the yarn for sale,

The avrangement also requires more attention in such a
variable climate as ours than would ordinarvily be given to
it, and is not sufliciently automatic; but it is, as before
stated, perhaps the most nearly correct in principle of any yet
tried.

It is evident that the problem is both difficult and interesting
to sccure at once, by a practical working scheme, in all weathers
a nearly uniform temperature, which shall in some rooms be
about 60° and in others 80° or 90° as needed, by the introdue-
tion and exiraction of currents of warm and slightly moistened
air, delivered at such levels and so imperceptibly as not to

damage such delieate threads, and yet he so powerful as to -

change the atmosphere and carry away the dust.  And there is
the further and most important consideration that this has to
be done without, cither in first outlay or maintenance, materially
ising the cost of production.

In ring or t]n‘ost\c-spinning and in doubling rooms the opera-
tives are more numerous, and the heat is often raised in summer
to a high degree by the action of the machinery ; but there is
not the same necessity felt to avoid draughts of air, and the
window easements are more freely opened, and in some instances
extracting fans are used.  In other respects the need of venti-
lation is the sume, and as little atiended to as usnal.

The various processes of preparing the yarn when made, for
the use of the weaver or other manufacturer, and known as
reeling, winding, and warping, are carried on usually in separate
buildings at the normal femperature in summer and at a tem-
perature of about 60° in winter; the threads ave less exposed
and, the machines not moving so rapidly, dust is less trouble-
some.  Ventilation is usually unprovided for except by window
casements, which ave opened in summer but kept earefully
closed at other times. These processes are frequently carvied
on in connection with weaving where to be used at once, and
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9228 SANITARY ATPARATUS IN FACTORIES,

in separate establishments, or in connection with spinning mills
when intended for export. o b for

One special process, known as © Gassing, however, (tl s for
separate notice.  In these machines fine threwds of yarn aro
passed rapidly through small jets of lgghted gas for the pu |l|n.\;3.
of singeing it, and thus burning oft the alnost |mcrus(.'0|m~..i‘ u ll
and leaving the threads, two or more of which are nlso h-\lh‘-vil
together, perfeetly smooth and lard on the surface, as we
as slightly glossy. It will be seen at once that the cman!unt
working over the numerous gas jets is frytng to the eyes, throat,
and lungs, and also reuders the atmosphere very mpure.

Many efforts have been made, with varying suecess, to im-
prove these rooms,  In some cases, where placed on the grround
floor, flues or channels for supplying fresh aiv by inlets at floor
level have been tried 3 but the inconvenience from the draught
to the feet and petticoats of the workers have caused them
to be invariably stopped up.  'Fhe least objection is found
when placed in an up}wr story with other machinery ‘)L'Il('ill”ll;
the greater clevation from the ground, together with the slight
movement of the atmosphere caused by the motion of the
machinery beneath, appear to imperceptibly })cllcit'.‘\ic through
the floor and help to supply a current which feeds the powerful
extracting fans generally used. _

‘'he process of weaving into cloth the yarn 111:1(.10.111‘1111_0
spinning mill is generally carried on in one-story Inuldmga, |t
from the top by skylights facing the north: the femperature
in summer is the normal one, and in winter is lls.ll:l“" aboni 60
for ordinary weaving, and where heavy fizoillg is used \'m'i\'mg
from an average of (0° in some slw(l§ to 70 in others; ane tllc
percentage of saturation by steam in these works also varics
from 77° to 88° and from 3-3 grains to 7 grains of moisture
per cubic foot of space.* . _ |

An escape for air is usually provided near the ridge of each
roof, but this is generally blocked up the first winter and rarely
re-opened. .

The practice of steaming the sheds—now prevalent n S010
districts and special branches of the trade, so that the weaving
can be more easily done in heavy sized goods—has att acted s;
much attention, and has been so fully Ehscusscd elsewhere, that
need not now bring it under your notice. ) ]

The question of flooring is onc of importance, especially 8‘1’
the mule-spinning rooins, where, from the heat averaging 8]
at least, and the active movements required in piecing-up the
broken threads, the workers have their feet bave. In these

* Heavy Sizing Report, 1st Oct,, 1833, p. 4,
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rooms boarding is generally used, and is much the best; in
come enses {iling has bheen adopted, and also conerete floors faced
with cement. o both the kst named there ave sérious objec-
tions, as the cold swrface eauses hoth rheumatism in the lower
limbs i the disease of flat foot, affeeting the museles of the
in<tep s the want of the slight elasticity found in a hoarvded floor
makes the Tabowr mueh more exhausting, and increases the loss
of time from sickness, The passage, for general traflic and
skips or hoxes of materials, alongside the spinning rooms, is
often Taid witly flaes, and in these eases the workers sometimes
complain that the change from the warm hoards to the colder
surface of the stone flag, whilst the feet are barve, strikes a
rheumatic chill up the legs, The passages ave much better laid
with hard wood in nnrrow widths, Iaid with the length of the
wond at right angles to the Hne of traflic, so as to diminish any
risk of splinters enfering the foot,  In the cooler rooms and
on the ground floors the workers are generally shod, and no
inconvenience is felf from the floor heing flagged or tiled ; more
particularly as special precantions are taken to keep them per-
feetly free from damyp, which would affect the carding engines
and other machinery,

In weaving sheds there has long heen an idea that the flags
should he bedded on sand laid on clay or carth; in this respect
following the idea of the old hand-loom weaver, who generally
preferred his floor, where practicable, to be of well-trodden clay.
The conditions of power-loom weaving are, however, so different,
that the same rule does not apply, and there is said to be much
less sickness where the flagging has been placed on a2 good deep
layer of dry ballast; and this should always be done.

In many of the American mills the main passages in the
rooms are washed once a week, and the other portions of the
floor at frequent intervals; this is done at the request of the
Insurance Companies to prevent any accumulation of fluff or
dust on the floors, which is also regularly removed from all
pipes, &e. The result is to make the rooms much sweeter and
the floors much cleaner, more sightly and healthy; and the
adaption of such a rule in English mills would be a great
mnprovement.

Whilst speaking of American mills it may also be named
here that m “the American mills wardrobes, with separate
compartments, are provided for the clothes of the workpeople,
who are allowed 15 minutes “fixing time? before the machinery

15 stopped. The American mill hands are very well dressed
outside,”’*

—

* J. B, Gass, Godwin Bursary Report, 1885, p. 19,
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: !
i Tt is supposed that an eye is kept on the work during this Being made of iron they however soon hecame very foul and I8
o G b .1t ]t 1(-‘1'0 will be a liability to some loss Loth in quantity ; offensive, and this led fo the manufacture of them in earthen- i :
0. ]ml(’ .lm e of work from this ];r;u-tivv, which will be however : ware, and’ various slight improvements have been adopted. ik 3
i 1 3?(%1‘1111"1‘: il.l)llllL‘IHL' value in other ways as to be well worth con- | The closets of this class are gencrull}\" rciclmrgcd {Ji\:ti.l sc]f- !
Py § . . ' H , any. s We e «ler addition to 7
a1 sideration for partial adoption here, . ' : acting hall tap, .uutl_ these are s.mn: mlllt o o (t{[l-: ]]:lfli:c(llun Lo .t :
13 I : : rl‘llc ‘\"llt']' Cll)h(‘ts, ur Utll[" ul'l'u"g\'nll'"t f“l. (ll'\l‘“‘\“l “f ('X=- ; \\'Iluoh’.ll 1 l”clc 0 lh‘l".] 0l 'l") olher matter ).n . ' g
b o n ;tlll"l"\' claim the next place in the watters to be ! seat of the outlet valve, o Jeakage f()uk1 pliwe, w]]uch 1;,'([ to a I
(i eretd, A - ; aste of waler: from these causes the ball taps have been m il
{11k l brought before you. e ; waste of _‘ “li“l.' ! andl ordinary tans substituted, by which (s ‘
RELES N Ill"‘lnqny lll-lllllfil(-tll]-it-t; where the warkshops ave lll:llll“\ on i NHINY CAses {anken nlll, and ordmary taps subsh y DY il 8
a B B . 4 (1 - N 5 v T . . . at " ..n .n '.‘- -';:' ¢
HHEE the eround floor, and only males cmployed, the system of the the ‘:nlumlzml clawrges the trough at his pqlmllul visit, [ :
SR (.(,,;lf;l(," privy ]:i:wutl in blocks of five or six, with a cesspool fo : The latest closets are of vurlhcp\’urv, in the various forins ! :
LHiH ! came, s still used s and with the objeet of deterring loiterers, | made, wnd discharged by automatic s.\"plum {lushmg nppmatusf. A i
| E % ! i .til‘.' ','“:l' k('l't ias l'l“i" {as }(155”)!(‘, llllll ““('Ulnr"rl“lllu l'illlll'l' = I“ SOINIC CASUS \}-h(_‘rc “l(! ‘\-:ltcl- S“])p]}r 18 ()I)tu"lcd {!t thc Cost 0 ‘
I . tl , ‘otlwrwiw These are llmwm'vr heing gradumadly superseded , lmm]nng only, improved forms of hopper closet, with trap com- 1t
Al I l;::l?lmic built '(.f salt or other glazed bricks, and titted with sined, and (lisclun'gwll hy lthc weight of the body on the seat,
HE ; . ) soilar drueti uch as are afterwards are acain being mtroduced, 4
: t 3 -ator-closets Sllllllill' m consfruction to sued as N fa ! . . ;
{ I " '}ttl,ll_ttllut:;t ; The question of the form of aperture in the closet seat may
5 i “\L\’]w,-e i}m works are earricd on in buildings of several i seem trivial, but is really of some importance where, as in facto-
§ 1 1 stories, closets are generally provided on el oo, sl arrnged rics, the (!l('ISL'.tS are to Iu.: used l_)y i muuhcr_nf persons, any one q
Hi 1 o tiers i a projecting block forming an external pier, of whom, if wneleanly in habit, or suffering from infectious
Hi 1 nl'_[‘lh:(:l(l. ,11.(“.‘%-,;;[," For these was similar to that said o he, ! diseases, may caunse, in the first case annoyance and inconve- :
' | | until the ]‘l."lit few years, universal in IFrenel and other foreign ; nience, and in the latter ease serious dangers to others, who i
| lotels, viz.: an upright pipe of iren or socketted earthenware may thus innocently bg subject to grievous penaltices, _ il
] i l 1‘.,(1 tn .ihc wall.“and having obtuse-angled branches with The ordinary shape is adapted to the form of closet, but is "
: ¥ : B o AT} i 1 [} N . . b N 01 a » 1 i
| 1 TlLo( :lmgrs and scats; "the exereta falling Ly gravitation and the renerally too short,” Where trough closets are used opportunity i
| uc(l-f{qi(m-;l assistance of a bucket of water {o the foot of the : 1s afforded to make the aperture a longer oblong, with rounded |
| et vine, and thence by a short elbow making its way into : front, instead of the ordinary slightly oval form. By this
! uphs 1111 T am alad to say that I do not, personally, know of ‘i means the back of the closet seat is less liable to be fouled by
i LiLR i t o ' S v . . .
i o ;ﬁi:rlltj(illst'tllcc of this system remaining in use in this district, v an uneleanly person, and the front is less likely to be infected
1 y Various causes retarded the use of water-closets in factorics, in the case of its being used by a person suffering from venereal
o S - tlie questi vense of water, hut of { or other similar disease,
| e is not only the question of the exy y hut .
: s t,]!L.l,e‘:]wm there is t],{, slivhtest possibility of a closet being L It may he noted here that, as in all cases closets are ravely
!. ;;313.111'; out of order by use or carclessness, % inspected, it is desirable to make them give as little harbourage
) l%[0“1 clieve carthenware hopper closets, fitted with lead or for dirt in corners and elsewhere as possible; that they should,
b (,,n.t]l()m“"u‘c t;'-nlye and fixed in wooden framing, were next for the same reason, he well lighted, and the lower portion of
' H i t Sy £ - . [T "y oy )' TT) MY:II . AL g0l \ H -1 1
A introduced, and these, in many cases, were prepared to dl.s'_uh:ug(, | ~the walls either fd(_L.(l with glazed bu.(,l\s or pamtcdr\\lth an
: from the cistern by solf-ncting levers, moved by the weight of ' enamel or varnish paint, so as to be easily cleaned.  Where the
tile body on the seat Objcctri,ons were felt to these on account , building is lofty the upper parts of walls are best l.lme-wnshed.
g £ their liability to be thrown out of order, the quantity of Wihere practicable a small ante, lighted and ventilated on each i
Y 0°'t" con‘sume)d and the waste of the material used in the : side, hetween the main workroom and the closet is exceedingly 4
il 0 m uf‘l(:tlll‘(.‘ and which there were no means of checking or desivable, and though in many cases the processes of workman- :
N LR l{t}[l(::,lti.nrr a ship lead to a jealous exclusion of currents of cold air, the 5
iF ; tue : * . a RTRY; ¥ v 1 » W als M aan ' ?:
HE Troueh closets, let off at certain hiours by an attendant, as ante is valuable in such cases also. The upper part of door to :
4] = ; y Scotel firms and others, were such ante may be glazed in all cases, and so assist In preventing :
21 N WL manufactured by some of the Scotch fims and y We such \ 1 SeS, ) o denling !
1] introduced to meet these objections, and came into extensive : it being a harbour for loiterers, into the difficulties of dealing |
5 use with whom I do not propose to enter. ;
‘ i:ﬁ . i i
i i
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Tt is often most convenient, especially in towns, to supply the
closets with water purehased by meter from the local authorities,
and 1he desire to reduce this expense leads generally o very
defeetive flushing ; and as the lli.\'("lﬂl';{t‘s, when under the cave of
an attendant or by antomatic action, generally take place con-
sccutively, if not simultaneously, theve are lavgre masses of solid
matter thrown into the drains at one time, and the light flush
not being able to carey them far forward, the public sewers in
the neighbourliood of Targe works ave apt to become clongated
cesspools, T such cases the noxious stenchies and gases evolved
are very perceptible at the munholes in the public streets, and
often penetrate dwellings, to the serjous injury of the inmades,

1 believe we are not Tree from instances of this kind in ouv
own district any more than other localitics, anel i would he well
i the Jocal authoritics, cither insisted npon efficient flushing or,
in such eases, required the provision of well-ventilited cesspools
for the retention of the solid matter, and which should he eleansed,
when needed, by them. The factory chimney may often he
available to form an active cwrend from such places, and might
e made available often for sewage ventilation generally, i in
the thick walls of the lower portion flues were carried up from
which, when the current had been aised to the temperature of
the chimney, vents might be opened to the inside near the top
of the stack.

Soil pipes ave generally cavried up full hore to the highest
point as a ventilator and fitted with some form of hood, but the
provision of inlet near the base to insure  crrrent through same
is not always attended to.  Where practicable it is exceedingly
beneficial to carry a branch pipe §in. or §in. hore, from a
nozzle specially provided under the closet seat and above the
overflow line, the branches being connected to a main, inereasing
from % in. to 14 in. or 2in. Dore, the end of which terminates in
o furnace flue or tall chimney s in this way any offensive smells
from the excreta in the hopper or trough is drawn off by a
strong current, the closet is also ventilated, and the odour is
less likely to penetrate into the workroom,

The requirements of water-supply for drinking purposes vary
so greatly, according to the temperature of the rooms and
nature of the work, that I can only say generally that it is
exceedingly desirable that there should be an efficient supply
of good drinking water, and that in all cases there should be
ample provision for washing the hands, &e.  The fittings for
these are best in all cases, and most cleanly looking, of cream-
-coloured glazed carthenware.

In the majority of cases cotton-workers live near hie mill or

shed at which they are employed, but in some instances the
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distances are too great for them to go home for meals, especially
for breakfast, for whieh less time is allowed than for dinner.
In all such cases where other provision eamnot readily be found,
good airy and well warmed rooms should be provided on the
works, nnd fitted with suitable plain strong tables and seats,
and kept thoroughly clean ample l)l'()\‘isim!ls]lulll(l he made for
washingr the hands md face, and every facility given for the
cultivation of cleanly and decent habits, ‘

The Government. regulations under the Factory and Work-
shops Act, 1878, and which by an Order of 17th March, 1880,
were extended o non-textile factories and workshops, provide
as follows :—

 Jor the purpose of seeuring the observance of the require-
ments of this Act as to cleauliness in every factory and work-
shop, all the inside walls of the rooms of a factory or workshop,
and all the ceilings or tops of such rooms (whether such walls,
ceilings, or fops be plastered or not), and all the passages and
staircases of a factory or workshop, if they have not heen
painted with oil or varnished onee at least within seven years,
shall be Hme-washed once at least within every fourteen months,
to date from the period when last Hme-washed ; and if they have
been so painted and varnished, shall be washed with hot water
and soap onee at least within every fourteen months, to date
from the period when last washed.”

It is evident from these that the lime-washing will be the
most convenient to do in factories, and such is almost universally
the case, and on the whole is carefully carried out.  There are,
lowever, instances in which it is very perfunctorily performed,
and only the flats of the ceiling and’sides of the Deams visible
from the door of ihe room are done annually with the hope
that these will pass the glance of 1L, M. Ins'pectm'. whao, it is
needless to say, when the same is deteeted enforces a due per-
formance of the regulations,

In conclusion, it is perhaps needful to say that it scemed
more appropriate to the oceasion and place of meeting, as well
as prohably more useful, to deal with one special class of works
ather than to refer slightly to the large number of facts and
special trade novelties which the extensive nature of the gene al
area and range of inventions would allow. o

I fear that this may have caused the paper to be less inte-
resting and generally attractive than otherwise, but hope that it
may, by calling attention to the special field of observation, be
nevertheless of some service to the community among which

I dwell,
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Prof. . Havren Lewis, F.8.A. (London), remarked that the paper
just read must be extremely interesting in a district such as this, and
coming frowm a gentleman so thoroughly acquainted with the different
Linds of works about Bolton.  His (the President’s) own knowledge
of the district was insuflicient to allow him to make any detailed
observations on the subject, My, Bradshaw haul gono very fully into
details, e, the difliculty of getting ventilation without draughts,
They found over and over again in theie experience, that whenever
openings had been made for ventilation, they wero stopped up by the
persons who used the rooms, - How this diflicully was to be got over
wag not made quite elear in Mre. Bradshaw's paper. Mr, Bradshaw
had alluded in his paper to the sihjeet of (~\n-:u1|im-.~~i. and made it
one of his great points, amd upon this they could all thoronughly agree
with him.  Without cleanliness there could be no chieerful home, und
scarcely could there be a healthy one.

Mr. E. C. Romys, F.S.A., IWRIBA, (London), said that in
opening the discussion he might inform the scetion that he had
received that morning various papers from the veteran philan-
thropist, Mr. Ldwin Chadwick, who took a great interest in tho
procevdings of the Congress. Especially applicable to this scction
was a paper {(much too long to Do read, but which would doubiless
appear in the Transactions), which happened to bo on a subject quite
in harmony with that which they were now discussing ; it was
entitled  Ventilution of atr from superior laycrs in place of inferior
layers” The suggestions in the paper were not wnconmon to many
of them, and were simply divected to enforco the condition that tho
incoming air should e taken from ahigher level, rather than from the
surface of the ground, which was most usual, in connection with
which he gave illustrative instances of an interesting character from
various parts of the world. Mr. Robins proceeded to observe that in
providing for the ventilation of rooms the inlets for fresh air were ag
important as the outlets for foul air, and that in their arrangements
for bringing in the fresh air architects should be careful to know
what were the eircumstances afieeting the quality of the atmosphere
surrounding the building. At the University College laboratories at
Dundee the air was brought in from tho upper part of the building
by a descending shaft, from which fresh air was admitted to the
lower part of the building, and was then brouglit in under pressure.
There were many buildings in which the same method had been
adopted. But he had a strong objeetion to the use of long flues for
ihe introduction of air, because they could not be got at for tho
purpose of cleaning, and had a tendency to accunlate impurities.
To bring fresh air from the upper part of a building by tubes, and
then to pass it through flues in the walls, was not he thought a
desirable thing. 1Ilis opinion was in favour of lefting every roou
have its air brought directly in through external gratings, commu-
nicating with coil eases, within which the heating pipes could Dbo
g0 arranged that the fresh air might bo warmed as it passed into the
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room in winter time. Such a system was certain to act if arrange-
ments were mads 1o extract the foul air by artificial means, and so
change the air at least four times in the hour, The sucking out of the
foul nir necessitates its replacement by purer air, and the introduction
of vertical air currents well distributed eliminated draughts.

My A, E. Ecerrs (Chorley) had been conneeled with cotton mills
for forty years, and had taken some interest in ventilation. llis
opinion was that the greatest wmonnt of ventilat ion could he obtained
when the workers were absent from the wills, either during the night
or their meal hours.  One of the reasons why workpeople would not
Lave ventilators open was beeause a sullicient number of them to be
efticient was not placed in the mills,  Something like the ease in that
room in which they were at present assembled. There were four
windows in that room, but only one was opened; now if all the four
windows on one sido were opened the velocity of the air would only
bo one-fourth of what it was with onc opened. In his opinion it was
high time they had a change in the matter of the ventilation of their
wblic buildings, 1t was certain they could not get any purer air
inside than that which was to bo obtained outside public buildings,
and they had better have alittle soot full amongst their furniture than
have their lungs filled with carbonie acid gas, In his district they
had followed 1he system of ventilating the factory and school when
the people were out, and they had derived from it great advantages.

Prof, 11, Rouxsoy, M.Inst.C.E. (London), thought it ought not to
be taken for granted that dust and dirt could not be removed from
air. The very best remedy was to introduce a layer of wool into &
Tobin or other tube which conveyed the fresh air from the outside.
1lo did not think it was desirable they should have the dust from the
outside brought into the room at all, when by very simple methods
they could remove it by screening the matters in suspension from the
external air prior to its introduction.

Mr. Jous Liacu (Bolton) did not wish to say much with regard
to the ventilation of factories. 1le wished rather to direct attention
to scliool buildings. The Board of which he was chairman had just
completed the erection of a new school in the borough, and they had
been rather exercised to know in what way they might best promote
the ventilation of that building. After considerable investigation,
they had come to the conclusion that the best means was to admit air
by Tobin tubes, or some similar apparatus, and then have upright
shafts, with an opening into each room supplied with a Bunsen’s
burner to create a dranght, and to remove by that means the foul
air from the several parts of the building. In schools containing a
thousand children, where the surroundings of many of them were not
of the pleasantest, and the children’s clothes not of the sweelest, they
required an amount of ventilatien and fresh air which he thought was
greater than that required in factories. He thought it was highly
important that the surroundings of these children should be as
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lealthy as possible, and ho ghould hail with satisfaction the adoption
of somo system of ventilation at once simple, inexpensive, and
automatice. . The Board were recommended to fry a great many
systems,  Some said it was suflicient if they provided for the supply
of air, and not. for its exit ; whilst othiers provided for its exit, nwd
not. for its entrance. 1o others whieh were mentioned they required
n gas engine and applianecs of vavious kinds, working archimedean
serews, and ofher systems for expelling the foul nir. He should, how-
over, bo very glad indeed if that section coull assist them in aveiving
al some efiectivo means of ventilating these diftieult buildings,

Mr. N. Stwvoxs (Bristol) said the gentleman whe read the paper
appeared to have some difliculty in keeping out the soot, but- ho
thought this difliculty could be met by cotton filters, Ilo had seen
{hem used in many cases with very great advantage, Ho had had
gome experience in the ventilation of schools and of her plices,and ho
lad invariably found the Sherringham system to bo very useful. They
could put them at any height they thought fit—generally above thoe
head. By that means they could get a lleral pressure, and could
reculate the supply just as they desived by partly opening or closing
the aperture on the opposite side. That svstem was well known, and
was deseribed in # Galton’s Healthy Dwellings.”

Mr. Nornuny (Teigh) thought Mr. Bradshaw had very wisely
confined his remarks to one partienlar kind of ventilation—the venti-
lation of factories and workshops, The paper was an excellent one,
and dealt with everything that could be said on the subject., He had
had some experience in the ventilation of mills, being an inspector,
Mr. Bradshaw anticipated the greatest defect there was about the
whole thing when he referred to the privies, and reprobated the old
system.  Mr. Bradshaw seemed fo be very hopeful that the old
system was very rare. e himself only wished 1hat hope were well
founded, but as a matter of fact it was not well founded. Mr. Brad-
shaw had probably mainly to do with new mills, and-he had no doubf
that in the mills Mr. Bradshaw erected proper means were {aken o
prevent the difficulty to which he would refer. In many of the old
mills and weaving sheds he knew that a villainous syslem of privies
conneeted with sowers existed, and these privies being usually placed
in a cool place, and the atmosphere of the mill becoming heated to o
very high degree, the air they really got in the mills actually camo
from the closets, and through what Mr. Bradshaw had well deseribed
ns an elongated cesspool.

Mz, J. Ioxeymax, F.RIB.A, (Glasgow), said one of the diffieulties
of ventilation pointed out by Mr. Bradshaw in the case of hese mills
was the necessity of keeping up the heat of the atmosphere. That con-
siderably complicated the matter, but he thought it pointed to this,
that the extraction of air should be from the floor line, If they ex-
tracted the air from {he upper part of the room they of course got rid
of the bad air, but they wasted heat. They might, however, maintain
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a very high temperature and effect the necessary removal of air if
ﬂn?- extracted from the floor level,  As to water closets, he had longe
had the idea that those for mills, railway stations, and similar placv?i
to which Iarge numbers have access, ought to have no seats at all, It
was quito an easy matter to make an adaptation of basin which with
a movable bar could bo quite ny ecasily used the one way as the other
11e thought this of considerable importance, .

Mr. Roarns Frew, M.Inst.C.E, (London), expressed his apprecia-
tion of the value of the paper read by My, Bradshaw, It was of great
importance in dealing with this question of ventilation Dy artificial
means that they should know the relative value of the various ap-
pliances for moving air,  In the Exhibition which had just been
apened they Tad fortunately a goodly number of ventilating fans and
gimilav applinnees, and the members of the Congress might see them
working as it were xide by side.  These appliances would, morcover
bo practically tested in London before the awards of the Judges wero
made, nnd the results of these tests would doubtless be \'eryt;'aluable
to thoso who, like a previous speaker, were sceking for a settlement of
tho best means of securing ventilation for schools, &e,

Mr. E. C. Romixs, 158.A. (London), said that where there was
no engine or apparatus giving motive power such as would turn a
fan, they required some simple automatic method, e had had some
pqungl experience in regard to the use of Tobin's ventilators, by
which it was sought to introduce air in such a manner that it should
not at onee move laterally, but should rise vertically and gradually
disperse itself. This was the main merit of Tobin's tubes, of which,
by the way, Mr, Tobin was not the original inventor, for as he had
shown clsewhero the invention was really about a hundred years old.
However, the system was very useful, and he had scen it earried out
with great benelit in the ophthalmic ward of St, George's Hospital,
In this room there were about eight or ten of these ventilators
admitting the air, aud though there was no other outlet than the fire-
place, and the patients, whose diseases made them espeeially sensitivo
to n (]]‘ﬂll‘ghl'-, wero sitting round the fire, yet there was a general
feeling of comfort, and certainly no draught, the air rising from the
ventilators and passing slowly up to the ceiling and down to the floor
In cireular waves until the extracling fire was reached. Certainly in
that room the ventilation was eminently successful, but he knew
many others in which it was not. Where this method was adopted
and they had no fireplace, or at least no fire in it, they might udopé
the system of having outlet gratings to vertieal flues in the walls
to earry off the vitiated air, aspirated by a gas-jet at the bottom, e
liad himself tried the system in wards and in school dormitories. The
gas might be so applied as to serve the double purpuse of cansing the
up draugl}t and lighting the room at the same time. If they had not
this gas jet burning they might find that o down dranght instead of
an up draught existed in the so-called extract flues. "Where there

———

U e bt gy 2 Pk A AL o Mk Y T gt e o AT TR e
R, T e T AT

ey

T e | T

w

TR T Lo




e e

.l e e o s et e -t

- O e et et e sl

o s,

VARG 5ol ikt . a1y PRI et
itttz ST el bl ALY SO
r . -

Pyt 7

J‘EA."J ,\izf,‘l,_._.. iRk

TS TH
Y

R s e ey e 7T

ST

EEL

IR ——— )

238 SANITARY APPARATUS IN FACTORIES,

was p heating apparatus, they might uso coils of pipes both in tho
inlet and outlet shafts, On this principle ho had himself heated and
ventilated the North London (.‘ol\vginte School for (irls,  Thoe fresh
ir was introduced and the bad air extracted by means of coils of hot
water pipes in the inlet and outlet flues, In the great Jall thero
were openings in the ceilings, and tho vitinted air was condueted to
cach end of the triangular spaco in the apex of tho roof, whenco it
was discharged through large vertical air shafts rising somo distance
above tho ridge, at tho base of which shafts hot water coils wero
taced, and kept heated both in winter and in summer hy o special
oiler. In tho great hall there were often seven or eight hundred
people who had almost perfect immunity from bad air or draught,
A similar avrangement had been adopted by himself at the Society of
Arts.  In that caso there was a shaft three feet square going from the
basement to the top of the building, and imme(‘]in{ol\' adjoining the
hall. 1le placed at the top of that shaft a coil o pipes, and ho
connceted the ceiling ventilators by zine tubes through the roof with
this shaft, and thus drew out all the bad niv, Tho fresh air was
admitted to the room through five openings fitted with canvas sereens,
tho air from which passed over heating pipes, and was delivered into
the hall through horizontal gratings the whole length of one side
of the hall. It was very desirable that an investigation should bo
made as to the value of the different fans in the present exhibition,
because he had had to take fans out which were found to be un-
suitable, cither on account of their noise in working, or failure to
withdraw a sufficient volume of air.  Tho shaft on the delivery side
of the fan should be as wide and open as possible to give free scope
for the expulsion of the air, and the more direct the action the better—
every right angular turn in tho channels halved the force of the

oxtracting current.

Mr. Toyx Naxsox (London) thought there was a point in Mr.
Bradshaw’s very able paper which had quite been lost sight of, {hat
was: that it was not only necessary to introduce fresh air at a cert ain
temperature, but that it should also be introduced with a certain
percentage of moisture. 1le thought that this could be attained
by passing it over a trough of steaming water. It would be at once
geen that if the air was sent into an air chamber, and then deflected
over this trough of steaming water, there could not be hrought in
with the moistened air those sooly particles which had been com-
plained of. Then they had lheard several remarks about fans, but
Ar. Bradshaw had clearly shown the necessity of changing the air
with the least possible motion, and in lis (Mr. Nanson’s) opinion,
the use of fans would create such n considerable agitation of the
air as to render their use impracticable.  Why should they not have
the air brought in by n series of trunks and comparatively small
ventilators? They would only have to increase the number in exact
ratio with the size of the room they wanted to ventilate. 1le had not
the same objection to the trunk and chamber system that Mr. Robins
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had, Tt hnd been snid, and he was sure that Mr, Rogers Ficld would
agree with h|11'1 on this point, that it was possible 1o keep a drain as
clean as o drinking jug, if they only took paing with it; and the
keeping of those trunks clean was simply a matter of detail in con-
struction, By a system of doors they could be cleaned out weekly
though he did not think it would be necessary to elean them out mor(;
than monthly. As to the filtration theory, he thought the cotton
filter was practically out of the question. In a cotton factory they
would liave to clean these cotton filters twice a day, or they would
get clogged up,  And with regard to the removal of the foul air, he
thought it should be attained by the ordinary fixed induced-current
ventilators,

Mr. I\ Coxxorrny said that he thought one point appeared to be
very often lost sight of : the tubes were frequently too large and
wido and too few, so that they got a strong current from each inlet
rmducmg n very disagrecable dranght,  In his opinion they ought to
he very long and very narrow, not more than an ineli in depth.
They believed in having the walls and floors cemented, and in tlis
case {here was no danger whatever of getting in a,m' impurit
through the soil.  The air being pumped into the chamber room wa)s;
therclore under pressure, so that there was no chanee of air from the
outside permeating into the room. With regard to colton filtering
had it not been found by persons of practical experience that where
utilised it interfered very materially with the current ?

Mr. Ierorer Frerenir (Bolton) said he had made practical
application of cotton filtering, though not in a cotton mill, but in h‘iq
own house. Ile kept a window open in the cellar, and fixed in front
of it a large frame, over which he threw a ealico bag about six feet
square, entirely covering the window; the air in ]lﬂSSi?l"‘ through the
Pflg left a large portion of its impurities on the inner side of the bag
The bag soon beeame very dirty, but was ready for use again after
washing.  His house was within the Borough. "The texture of the
calico was coarse, but the “nap” was “raised ” by some proeess in
the mill. Mr, Fleteher concluded by inviting the members to his
colliery, where they might sce the boilers hard fired, yet emitting no
smoke, and have the opportunity of descending a mine where the
subject of ventilation is necessarily the first to which the attention of
the management is always directed.

. Mr. Lmscir (Bolton) said that it had been remarked that in a
orn‘dop }Ios]ntal the ventilation was produced satisfactorily by means
'o‘f‘ l'ol,nns tubes around the room, Ie wished to ask whether the
Tobin’s tubes were on two sides of the room only, or otherwise.

i\:I.r.. E. C. Rlomivs, IS AL (Lpndon), said in reply, that the room in
gllLstIOII WS square, au_d as far as he could remember there were
wee tubes on each side — perhaps twelve altogether; he also
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remarked that canvas tops to the tubes wero of little uso unless often
oxamined and cleaned. They were, however, very effectual in keeping
out blacks, but the <Eolus Water-spray was a better plan for that
purpose.

My, Daneey (Teeds) pointed out that Mr, Bradshaw had headed
his paper “Sanitary Apparatus for Convenicnco in Factories,”
Tlospitals and schools had been introduced into the discussion,
whereas the subject under deliberation was factories, My, Beadshaw
wished it to bo understood that ho was not pushing somo speeinlity
in conneetion with sanitary apparatus for the convenience of factories,
No one supposed he was, 1, however, thero were any speeial system,
he should be very glad to know it, and would like to have it put
before the meeting.  Ventilation was a problem which the greatest
men of the day considered unsolved.  Thero was an important. factor
which had not been touched upon—except by Mr. Bradshaw—that
day, viz, varying climate, A fall in the temperature of ten degrees
was not an uncommon thing, but was ono which would ereate a great
difficulty in keeping up the temperaturo of the factory and maintain-
ing a thorough ventilation, One of the principal reasons why peoplo
closed the intets was beeanse they would be warm, and therefore they
rot one benefit at the sacrilice of another, There was o great difficulty
in creating and keeping up the temperature and at the same time
giving the quantity of air requisite for ventilation. Turning to tho
question of factory closets, he would like to know whether there were
any closets and drains ventilated by chimmey shafts.  1lis experienco
taught him that they were more the exception than the rule, for the
simple reason that a number of chimmey shafts were built of in-
sufficient. capacity for the duties they had to perform in connection
with ordinary steam boilers. 1t such chimneys were ealled upon to
also ventilate closets, it would be found to reduce the draught in tho
boilers, and thus create a difficulty in maintaining steam, In con-
clusion, he trusted they would get from Mr, Bradshaw some definito
answer on the subject of the particular system of ventilation ho
recommended,

Mr. E. Seroeaxt (Bolton) eaid the practical experience of ventila-
tion he had had was in conncetion with that at the fever hospital in
Bolton. They had recognized the great difliculty that existed in
regard to ventilation, and were satisfied that in order to have it efti-
cient, it should be as free as possible from any mechanieal contrivancs
that was liable to get out of order, He thought they had suceeeded
fairly satisfactorily. They had had ventilators introduced whereby
the wards might be kept at a proper temperature in winter and
made cool in summer without cold air being direetly introduced.
"There was a special sort of cateh-pit underneath the ground which
caught the air from the outside and then it was passed along tronghs
running round the wards, and having been leated was introduced
under each bed, and by means of shafts conveyed over each of them
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at a distanco of nbout six feet from the ground; inside the top of
each shaft they had, in o movable drawer, a sort of diaphragm with a
covering of worsted which intercepted the dust and any ol)izclionablo
particles,  Thus the air way introduced warm, free from dust, and so
ns fo obviate any draught; these were conditions he thonght they
ought. always to aim at. They had also in their wards an arrange-
ment which he thought was highly essential for removing burnt gas
which they considered very deleterious to the health of people i a
hospital,  They had n special arrangement which he thought was
worth looking at : it was in the shape of n cap over each gas bracket,
which was so aeranged that the Durnt gas was eonducted by means
of atube an inch and a half in diameter through the ceiling, and so
passed out of tho yoom by means of the ventilators, If the current
was not satisfuctory they were able to rectify it, and so at all times
to take away from tho wards the burnt gas which was so prejudicial
in living rooms, They wero also able to collect the foul air from the
wards and withdraw it by means of the current induced by the hot
air through the ventilitors,  In conclusion, the doctor invited those
members of the section so disposed to visit the hospital that after-
noon, where he could more clearly explain the methods of ventilation,

Mr. J. J. Bransnaw (Bolton), in replying, said he did not wish
to extend the time by entering into the general question of ventila-
tion, lle pointed out that in a room 20 ft. by 16 ft. by 12 ft,,
which contained about 4,000 cubic feet of space, the Tobin tubes
were often closed.  The rooms in the Bolton T'own Hall were venti-
lated by their means, and the clerks complained strongly of the
draught when the wind was in the direction of the tubes. The wind
came in with great. force, nnd they were often stopped up with books
or something of that sort. This showed the difficulty of ventilation
in a small room : but increase the area of that apartment from 4,000
cubic feet to 800,000 cubie feet, and what a difference that would
mnkg.- Added to this, they had a fibre to manipulate which was as
sensitive as a thermometer, and which under given conditions they
could not work at all beeause it would drop off, Under all circum-
stances the ordinary expedients of filtering the air by folds of cotton
wool, or anything of that sort, beeame totally unapplicable, because
the work had to be done on so large a scale, and all the time they
had to bear in mind the delicacy of the material upon which they were
\\'.orla:mg.. I'resh air, admitted as it frequently was by direct, or
glightly indirect, inlets from the atmosphere, meant to the manu-
facturers increased coal consumption in the winter, because the
temperature of the room must be maintained to avoid damage to
the material. o was not recommending any special system of
ventilation because, to tell the truth, he did not know of anything
that answered the purpose absolutely well, 1le had plans of his
own, but hie had not brought them before the meeting for the simple
reason that he had not given them a sucecessful trial on the seale
required for buildings of that class. The varying temperature of the
atmosphere, and the necessity of preventing draughts—iwhich was a
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thing common to all systems of ventilation on either a small or lnrge
sealo—were diffieulties that secmed too great to overcomeo in old
buildings : he thought he could sco his way to achieve il; in new
buildings, whero a speeial provision could bo made. Manufucturers,
in erecting a large mill, were generally compedled, from prudential
reasons, to regulate overy penny of their expendituro: if an expendi-
ture of some hundreds of pounds wero proposed, the manufacturer
wanted to know what hoe was to get in relurn for it, and to sco an
oxamplo of tho contrivance in actual operation.  Thoy were ull willing
for some one else to “ bell the cat.” This was ono of the difliculties
thoy had to overcome, 1o knew of no scheme that could be applied
to existing buildings with a guaranteo of perfectly satisfactory
results. 'That was a reason why hoe did not name anything of that:
kind and bring it before the conference.  Mr. Norbury’s obiservations
might apply to other buildings, but not to the colton mills of leigh,
With regard to Mr. Honeyman’s remarks, ho was sure that that
gentleman had never worked in a cotton mill, or he would not haveo
made the proposal he did with regard to closets in cotton mills,
After peoplo had been employed five or six hours he thought there
ought to be some reasonable provision for comfort, and that at the
same time every precaution should be taken to prevent the possibility
of aunoyance or danger arising from it.

Prof. T, 1TayTER LEwis, F.8.A., remarked that there was no fear of
any one considering Mr. Bradshaw’s paper anything but interesting.
Tt had brought about a valuable discussion, and personally le was
much indebted to him.

On < Village Water Supply,” by Sternex Iarpixe TerrY,
Assoe,Mem. Inst.C.E,

THE excessive drought of the present summer is causing many
who have hitherto cither never considered the subject of this
paper, or who have obstructed the progress of a water scheme,
to look upon it as a necessity, and one which must now be
dealt with.

Ilaving been brought more or less intimately in contact with
many of the difficulties which arise in connection with the
supply of water in rural distriets, I venture to think that this
paper may not be without interest; and I propose to show that
the cost, which is the real deterrent in connection with the
adoption of a water scheme, is in most cases (if a qualified
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engineer is consulted) far less than is generally helieved, and
that in many instances where a gravitation scheme not in-
volving the cost of a large reservoir or great length of mains
is adopted, it is found that a small waler rate, not exceeding
2d, or 8. per week per house, is more than sufficient to pay for
the whote cost, if the works have heen constructed by means of
a loan repayable in equal annual instalments of principal and
infevest,
I propose to give examples of various methods of supply :—
No. 1. Gravitation,
No. 2. Pumping.
No. 8. Arrangement with Water Company or adjacent
anthority possessing water,
No. 4. Draw-wells and IHand-pumps,

No. 1.—Gravitation,

The village of Tansley, near Matlock, is an instance of the
first method of supply.

The population is 678 ; rateable value, £2,069,

Prior {o the completion of these works in 1885, the village
was entirely without any proper means of water supply, and
was dependent on certain surface-fed springs, which failed in
dry weather and were subject to pollution; there are also-
certain small streams flowing through the village, but these are
polluted,

Messrs, Fowler and Sons, of Shefficld, designed the following
scheme, which was successfully carried out by Messrs, Thompson,
confractors, of Sheflield :—

Two underground reservoirs, of a total capacity of 4,200
gallons, receive water from two springs having an average flow
of 36,000 gallons in twenty-four hours. Stoneware pipes bring
the water to the reservoirs, which are kept constantly full, the
overflow passing into the original channel of the brook, The
pipes are cast iron, three inches diameter, and were tested to
600 1bs. per inch; the greatest head is 180 feet, Kighteen
stand-pipes with serew-down cocks, and three fire-hydrants are
provided. Some houses have the water laid on free of charge,
except for the cost of connecting the service-pipes.  The work
is done by the authority, and repaid by the house owner. The
actual cost of the works, giving a constant supply (up to fifty
gallons per head, if necessary) to 678 people, has been £700,
the annunal instalment of which, principal and interest, at 33
per cent. for thirty years, is £38 1s, 3d., or 4s. 4d. in the pound
ou the whole rateable value, or about 1s. 2d. per head per
annum ; or, assuming that there are 114 houses, a water-rate




PN ——————C TR TR

e e ———

PRALmind Pe it P bt

o¥ L

R

i

AR vmand, Nas b 0T

N

L«

9244 VILLAGYE WATER BUITLY,

of Gs. 8d. per anmum, or just over 1id. per house per week,
would entirely relieve the general rates of all charges The
capital cost of the works per head of population has been
£1 0s. 71d,, a sum which compares favourably with the cost of
supply of most large towns,

Below is given a typical estimate of cost of works of supply
by gravitation for two villages situate in Gloweester and Wilt-
shire. 1t will be noted that 120 houses, with a population of
560, ave supplied at a capital expenditure of £1,200; and that
the total cost at 4 per cent,, repavable in thirty years, mmounts
to £69 8s, per annum,  The revenue at an average of 3d. per
week per house, including farm-houses, is £78, showing o balance
of £8 to meet expenses of collection,

There ave 5% miles of main and service pipes; and as the
spring is to be depended on both in sunmmer and wintery o
large storage reservoir is not required.

3 miles cast iron main 3in. diametery at 2, per yard - £ & d

i verrernnsenreneersneninnciensiesiinsisesnnn 028 00
1 mile Of 2 111h vavevsvsasatcaeneniseescesnnnsssrnnnannane 16 O O
% " li". LT G 15 0
1, Fi0 e 600000
Draw-off cocks, stand posts, air valves, &eoveneeens 785 0
Reservoir, valves, &Cuvveerennenissresioesansssnsninenss 100 00
Engineer's commission and contingencies, 15°/, ... 150 0 0

1,150 0 0
Or in round figures say £1,200 for the supply of those parts of
both villages which are now without drinkable wader.

The annual repayment on £1,200 at 4 per cent. for 30
years is £60 8s. Od.; an cqual rate on the whole rateable
alue £18,308, would require to be *&d. in the £ supposing no
speeial water rate was levied,

Assuming that 120 houses in the two villages are supplied at
an average rate, including farm-houses, of 3d. per week, a gross
revenue of £78 per annum will be obfained; which will be
more than sufficient to pay the entire cost of the loan, and will
leave a margin of £8 to meet the expenses of collection.

No. 2.—Pumping.

At present very few villages are supplied from waterworks
of their own by pumps worked by steam power, but this system
of supply is in many cases the only one possible, and with the
production of economical and simple motors, such as those of
Davey, of Leeds, is likely to greatly extend. '

A village in one of the midland countics is now constructing
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waterworks of this character, under the advice of Mr. Herbert
Walker, of Nottingham.  The population is about 1,000 and
the works will cost abont £1,200. The reservoir \,\'i]l hold
nhout four days’ supply or more, and the pumps will raise in one
day enongh for fowr days, so that it wil} only be' necessary to
rin the engine and pumps twice weekly, Tn this way ' the
chavge for superintendence will he lessened,  The capital cost
per head of population will be £1 4s,
Fhe mmual instalment of principal and inferest £ s .
at 84 per cent, for 30 years will hevuveesisseneese 65 0 0
Assuming coals mud supervision to cost* ....eeh.. 35 0 0

T e, r—y

100 0 0O

Assuming that 180 cottages at 8, per week fake the water
t!wrc will he a revenue of £112 10s., leaving a halance of"
L12 105, fowards repaivs and contingencies,

It is remarkable that in this country windmills are so little
uﬁml for public water su,qz]y in villages. They are laracly
used in Ameriea for supplying water on railways for locomo-
fives and station purposes, and if the reservoir filled by them is
farge enonghi to contain a week’s supply they give very satisfac-
tory results,  Small sizes have been in use some years in t‘his
country for supplying private houses and farms, and I have
1'(-‘('(-ntly seen, near Rickmansworth, a large Halli:’lay windinill
with fan 25 feet in dinmeter, mounted on a platform 80 feot
]ngh,.\\'hlch raises water from a deep well against a total ead
of 180 feet. It supplies a mansion, farm buildings, and sta-
bling, together with a large hortienltural establishment. and 1
understand it gives complete satisfaction, keeping the reservoir
always sufliciently full, I have no means of knowing the
volume pumped, as the speed varies continually and no water
meter is attached.

The little town of Lechlade, in Gloucestershive, which for
the purposes of this paper may be considered as a village, has
adopted # windmill pumping scheme ; the works are now under
construetion. \}rnt'cr is obtained from two Norton tube wells,
(f"fl the reservoir and engine are of the ITalliday type. The
reservoir 1s a circular wooden one, and carries the framine of
the mill on its top.  The pump is of the Ontario type. The
(f)i{l:sf;i]c?st of the wind engine and reservoir is slightly in excess

- the cost of a small steam engine, pumps and reservoir, on
account of the necessity of increasing the size of the reservoir

* Arrangeme i j
angements are being entered into with a farmer j i
! ; : r in the parish for
use of one of his men as engine-driver twice weekly, ! th_e
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when wind is the power cmployed, to insure a supply during
ralm weather.

As an example of & pumping supply in a comparatively rural
district, I will instance the Sutton-in-Ashfield, wnd Huckuall-
Huthwaite Works, which were completed recently, Mr, G
Hodgson, of Loughborouglh, heing the engiueer. The Works
supply a population of 11,000 people in the iwo towns ad
adjoining villages : the towns ave some miles apart, have separate
veservoirs and rising mains, but the same pumping station. “T'he
machinery and buildings are of a very subistantial chavacter, and
{he entive cost of the works has been £17,300 ov L1 1 Sl per
head of population.  The well yvields 1,000,000 anllons duily,
but at present only some 300,000 gallons per duy are vequired,

No. 3.—drrangement with Water Company ov adjacent authority
iossessiny water,

As an instance of this I may mention Scend, Wilts.  The
whole of the lower part of the village—in which therve are very
few weils, and those polluted—is now supplied by agreement
with the Trowbridge Water Company, who charge s, per
1000 gallous by meter; the ru al Sanitary Authority laying
mains up to the limits of supply of "Trowbridge Company, the
latter meeting them.  The rural Sanitary Authority charge
water rates for stand-pipes, and the sum thus recovered is
almost suflicient to repay principal and interest on the small
capital, some £250, together with cost of water,

‘Another instance of this is Stanks, near Cross Gates, Liceds,
The rural Sanitary Authority of Barwick, in Elmet, are now
completing works for the supply of this hamlet of 51 houses.

The cost is estimated at £250, or nearly £5 per house sup-

lied; the revenue derived from water rates at 3d. per house
will be more than suflicient to repay the loan in thirty years.

Tucknall-ITuthwaite and Sutton-in-Ashfield, the example

woted in the heading No. 2, is an instance of arrangement
with adjacent authority. The Sutton pumping station was
first completed, and, the water having been found abundant, it
was decided to supply Hucknall from the same source. There
are throughout the country numerous instances in which an
arrangement of this kind would be made to advantage, but
frequently the oppertunity is lost through local antagonistic

feeling between the parties concerned,

No. &—Draw-wells and Hand-pumps.

Several villages in Suffolk and Essex have within the last
few years been supplied with water by means of public wells
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constructed muder {he Public Health Aet and Public Tlealth
(Water) Act, aud the cost has been defrayed by means of
Joans 3 and as the cost of any well so constructed seldom ex-
ceeds L£100, and loans for a period of thivty years are sanctioned,
the incidence in the rates is very small; notwithstanding this,
these applications are generally met with great opposition on
the part of some ratepayers living beyond the reach of the well
s0 construeted,

In public wells, wherever possible, the well should be covered
in, and the supply obtained by & pump.  Where the depth
of water precludes the use of a suction-pump, and a deep-
well pump, on account of expense, is deemed unadvisable, some
form of well-engine should be provided, with two buckets, by
which the empty bucket dcsccn(‘ing partially balances the fuil
one aseending; and in all eases of public wells a draw-bucket
should be provided attached to the chain, so that the private
huckets of these fetching water need never be dipped in the
public well. It might be supposed that this weeaution is
sufliciently obvious, but it is frequently ncglccte(\. Children,
or even their elders, stand buckets down in filth, and even use
buckets whicl have recently contained filth, and then send
them down a publie well.

To prevent this, all that is necessary is to provide a public
bucket attached to the chain, and to protect the mouth of the
well, so that no water or filth near the top can pass down
through the cover or sides, All wells shon\d be lined with
brick in cement for a considerable distance down ; in fact, until
some impervious strata is reached, to prevent the entrance of
impure surface waters,

The village of Littlebury, near Saffron Walden, has signal-
ized the jubilee year by making a horing 120 feet in depth, 116
feet of which were in chalk.  The boring is lined to within a few
feet of the hottom with four-inch serewed flush-jointed wrought
iron pipes.  Water rises to within 10 feet of the surface, and
is of excellent quality. Fifty gallons per minute for eight hours
consecutively pumped from it only lowered the water level a
few inches, and it is intended fo connect the vertical pipes with
horizontal mains at a depth of about 13 feet, and from this
source to supply the lower part of the village, the higher part
being alveady supplied from the pump.  The cost of the boring
and pump has been £135; the work was done by Mr. Ingold,
of Bishop Stortford. An unsuccessful boring was first made
about 100 yards away from the present one, to a depth of
220 feet.

Many villages and towns also would have been satisfactorily
supplied for less money than the present unsatisfactory schemes
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248 TILLAGE WATER SUPPLY.

have cost, if they had emploved engineers instead of those who
have had nothing to do with water supply. .

Schemes are bronght out by land surveyors, architeets, and
masoens, ad others who, however able they may be in their own
professions andl callings, have not had any experience i water
supply.  Some few vears ago a proposal was put before me by
whicli it was intended fo pump the whole low-level supply of
district 20 feet higher than was neeessary to supply the low
Jevel, in order to work an hydraulic ram to raise nm'-:ilm':l of
the volume an extra height of 80 feet to supply the high-level
district !

It may be objected by those whe unfortunately oppose the
progress of sanitation, ”l:l.t [ have not tlvult.. with tl‘tu (question
of acquisition of water right or compensation; this question
when raised is generally too lavge to be dealt with satisfactorily
in a short paper, hut it is not too mueh to say that only a very
short-sighted policy would offer obstructive apposition to the
adequate supply of a village with one of the first necessavies of
life, and in many eases the volwume required is so small as {o be of
no tse {o the mill interests, although unfortunately a great point
is often made of this where a local authority is treating for a

pLy,.

SIIl'll‘Ill}(-rc are numerous instances in which the mill interests
have heen greatly benefited by the construction of large storage
reservoirs for public supply, as their construction has enabled a

BTEPHEN ITARDING TERRY. 249

houses ar to stand-posts, whether sueh supply is obtained by
ravitation from springs or by pumping, and whether such supply
tu obtained by a rurval Sanitary xkuthnrit_\', direct or by agree-
ment. with a neighbouring authority, or water company. No-
thing in these seetions however provides for cases in which
the geological formation or altitude of houses to be supplied
prevents the supply of water by means of pipes, cither to stand-
posts or into houses,  Seetion 3 of the Public Health (Water)
Act, 1878 (framed upon the evidence given hefore Mr. Alex-
ander Browne’s Committee), was intended to deal with eases in
which the supply can only be obtained by draw-wells or hand-
prumps 3 but this seetion has, it appears to me, not been used to
the extent which might hiave been expeeted, on aceount of the
opposition generally found in rural districts, based on the objec-
tion on the part of a ratepayer well supplicd with water in one
part of a parish to pay for the sinking of wells or fixing of
pumps for the benefit of others, perhaps several miles distant.

1t is true that the framers of the Act in question foresaw
this difliculty, and apparently intended that sub-section (5)
shonld meet. it,

Sub-section (5) is as follows :

“Where the owners of two or more houses have failed to
comply with the requivements of the notices served on them
under this section, and the authority might under this Act

R TR T S L
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'J ! . | exceute the necessary works for providing w water supply for
t given volume of compensation water {o he (l:l_ll_\' delivered to the each house, the authority may, if it appears to them desirable,
k 'ﬁ water course during continued periods of dronght, whereas and no greater expense would he incurred thereby, execute

N without sueh reservoirs their water would have reached the sea works for the joint supply of water to those houses, and appor-

é 5 weeks or even months previously in nseless flunds.. tion the expenses as they deem just.”

} ~In conclusion, it is hoped that the figures :m.(l instances here In Scetion 3 power is given to cause works to bo excented
| § given, and the discussion which may arise, will shew tlmt the (wells to be made) at a cost not exceeding £8 13s. 4d., or in

] cost of supplying villages with water is not so great as1s- gene- certaln cases £13 for ench house. If water were in all cases

! -' rally supposed, and that in many cases, wlere {:ll'('lllllSt:lll('L‘S.:Il'ﬂ suthiciently near the surface to enable a separate well for each
3| f favourable, the whole cost can fall on these who are benefited lhouse to be sunk for this sum, there would be no difficulty in
: by it. ' recovermg it by means of a rate of 2d, or 3d. per week on
A : " Section 64 of the Public Health Act empowers a local autl.lo- the property benefited.  But it is precisely in such districts
1 I} It rity to compel an owner of a house fo supply that house with that a sufliciency of wells (though not necessarily pure) already
1 TR water at such rates as may be in foree in the distriet (if there exists,

[ i1 1 is a local Act in force), or should there be no local Aet, at a : lt'is for cases in which the wells have to be 50, 100, or more

411 rate not exceeding 2d. per week, or such rate as th(u Local feet in depth, that the power of charging the cost on the pro-
A SR Government Board may consider reasonable.  Scetion 9 of the perty benefited rather than on the whole parish is desirable.
¥ I

Public Health (Water) Act, 1878, provides for ”“} levying of At first sight nothing would appear casier than to deal with
water rates on all houses using water from stand-pipes, if such
houses are within 200 feet of such stand-pipes.

The above clauses provide ample means for recovery of the
cost of construction of such works as bring the supply into the

fhe‘nmtter as follows under sub-seetion (5).

Suppose there are 10 houses sufficiently near together to use
one well, and that such well be made and provided with a pump,
or windlass with bucket, chain, &c., at a total cost of £130.
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4 .
If cach house owner paid £13, or ad. per week (Section 3), n
water supply for these 10 houses would be provided at the cost
of those Iwm-ﬁting from it,.\\'ithuut inerease of vates, '(lw “El‘lst‘. ve-
ceiving no advantage from it and dwelling perhaps miles from it.
Tor rensons which [ do not propose 1o diseuss, sub-seetion ﬂ.)) is
not so read, the result l!vmg that works are seldom (:mlnlt t‘l.l:lft
under this seetion, a thing much to be regretted, as 1 believe
that much of the opposition which retards, and in SOME CHSCS
prevents entirely, the adoption of some form of public walet
supply, would be withdrawn if it were possible to.wurk under
this seetion, 1 do not venture to sugegrest any specinl ultmlsflu:n
or modification in the wording of this section, but 1 have drawn
attention to the matter, as 1 helieve it to be one with which the

; !
future of village water supply is closely conneeted

[For discussion on this paper sce page 254.]

[ ————

On % Artesian Wells and Waler Supply,” by Ronent SuT-
CLIYF.

Tur usual object of sinking an artesian well is to obtain a
water supply from a pure source, uncontaminated by any
surface drainage, and it is from that aspect that the ‘Slll.)JO(:t
has especial inferest and importance to a body like the Sanitary
Institute. Anything that facilitates the obtaining of pure
water supplies is a matter of greab national importance, and
the object of this paper is not only to refer to the \‘11‘.‘1011?
methods of sinking wells, but also to point out the _vﬂluc 0
information bearing upon the right spots for undertaking such
operations. If this be not done, a great waste of money may
take place by sinking at a site where technical information
could have indicated beforehand the probabilities of failure,
Every abortive boring is likely to injure the enterprise of
others who contemplate a similar work, although the circum-
stances that caused the failure may not be present in the cases
of those that are so deterred. The first questions then fo be
considered are: What strata will have to be pierced ? What
denth will have to be reached, and what supply and water-level
wih be obtained by the well-sinking operations ? These are
questions to be answered by geologists, and espcm‘ally by th()je
geologists who make a study of hydrogeology. To this study
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should be added {he compilagion of data with regard to existing
borings, whether snceessful or the reverse, The opinions of a
contractor, when based upon long and varied experience, may
be of great value in assisting and supplementing the advice of
the geologist ; but as the contractor gets pni(T for work done
and ot for opinions, it is very desirable that skilled teehnical
advice should be obtained at the outset,  Geologists (like other
mortals) are not infallible, and of course they base their
opinions o evidence and - knowledge that they possess, A
horing may reveal a different state of things to what had been
expected, due to local cirenmstances with which no one was
previously acquainted.  1or this reason it is very desirable to
submit samples from time to time to the advising geologist as
the work progresses, should there appehr anything obscure or
different to what was expected, T\)c geologist is also fre-
quently able to express an opinion as to the character of the
water that will be found, and to say whether it is likely to be
a goud potable water, or brackish, hard, or chalybeate, ~As all
underground water comes more or less remotely from the
surface where the waterbearing stratum outerops, the area of
outerop, the rainfall of the district, and any probable sources
of contamination have to be duly considered, All inferences
and deductions as to the probable quality of the water should,
however, be positively proved by analysis of samples taken
directly from the boring, with the usual precauntions to ensure
that the samples are properly representative of the water to be
examined.

The various methods of constructing wells, so far as they
liave n bearing on the purity of supply, may next be briefly
dealt with. These methods may be roughly divided into four
branches : the first and most ancient is digging; next comes
boring 3 after which follows a combination of digging and
boring; finally, there is the Tube Well system, which in certain
cases dispenses with Doth digging and boring.  To deal with
these in the order given, the dug well has first to be considered.
As regards cost, the digging of shallow wells under favourable
cireumstances is very cconomical, but if a great depth has to be
reached and objectionable surface water excluded, the process
becomes costly, and from a sanitary point of view extremely
unsatisfactory, The crudest form of dug wellis lined with loose
bricks, not cemented in any way, and throngh the interstices of
the brickwork the water percolates into the well.  The danger
of contamination in such cases is very great, and is shown very
%r]l‘nphically by Mr, T. P. Teale, M.A., and Surgeon to the

teneral Infirmary at Leeds, in a work entitled © Dangers to
Health,” Such a method of obtaining a water supply requires
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252 ARTESIAN WELLS AND WATER BUPPLY,

1o further comment, as it must meet with the condemuation of
all sanitavians.

The better class of dug wells ave cither lined with cemented
bricks or iron cylinders, aml if they exclude contamination
through the sides are very costly, especially if the digging
has to be made throngh a Tavge body of contaminated water,
Such wells are also liable to contamination by the introducetion
of objectionable matter from the top, It will be remembered
that the Caterham dug well, whieh cansed an oufbreak of
typhoid fever in the distriet that it sapplied, was polluted in a
surticularly disgusting ad dangerons way by workuen employed
in it, who used the well buckets for an improper purpose,

The well that is made by horing alone may be sanitarily
good or the reverse, according fo the method in which it is
Carried out. Mo deal fivst with the objectionable method,

ROBERT SUTCLIFE, ' 258

of pipe, and hence every point of junction is a possible source

of contamination, The metal in the pipes is also thin, little
lil'f!cl‘ than sheet ivon, and the joints are what are known as
l'n'.mzc nml' collary which is frequently not an eflicient air-tight
joint, Owing to their weakness, such pipes ennnot he driven
forcibly through the strata, and hence they fit the bore hole
more or less loosely, thus allowing surface water to run down
the annular space outside them,  Such pipes cannot be placed
in air-tight conection with the pumps, There are, therefore
¢ "' H iy - . N . o3 . . 4
fonr dangers in a well of such construction:  contamination
n]m} get to the souree of the supply outside the pipes, and
{I‘ll(l?l'g.ll :Ilw 111.1;_1.)0!'1'0@ joints, and at the point oll junction
between the di terent tiers of pipes, or actually through the
iron, which is so thin that it offers very short resistance to
the action of corrosion.
m . . ' * . . * N
The combination of digging and horing affords a much
safer means of obtaining a water supply if the bore pipe he
properly constructed, and attached by air-tight conneetions
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to] the suction of the pumps, .bh(.mld this precaution not be SR
R adopted, the danger of contamination is exactly the same as in i tié '
B thg: dug well pure and simple, 1k i 5
Teals e - o . : . . . AR
eSS The bored well ﬂl.‘l.t complies with sanitary prineiples is R i !
I shown in illustration, I%ig, 2, -*{4 |
11 St It will hlc seen that the tubes are much thicker; the joints ik i H
: i 3 ot are scerewed ¢ ] ¥ -1 \t] Q0NN rYy © . BLE K
I R .. i are s¢ ti‘r]ut ll)mé hi_tul' “llth great accuracy, so as to be not only H 3! Hil
R &3‘.‘“&%\?@%\\\ < f: ];,l ub air-tight. A continuous tier of tubes goes el
' 108 \':\ X i\\f§~\§:§ rom the pure spring to the surface. The outer and larger A
i 1 \§§ §§§§“\ 3 | pipes are simply used as tools for obtaining this result, and H i
L o \::§ ,; only those that serve a useful purpose in excluding objection- 2l
TR *r ‘*%i \\\“:3\ \\\%%\ : a})](tbl\\'ntcl]' remain permanently in the ground. The stoutness }it
; A I AT (R ! of the tubes enables them to be driven v : .
14 A . NN RN : s cnables them to be driven very tightly into A
| & i i 3 S| N i 0 m H . Y 10
18 ! Y ; N ?§»§§\ . ] hore hole, lulgcs of this construction are frequently subjected
i i N ’ ;:’\@\\\\ f_ to 100 blows with a 1200 Ib, monkey to drive them a sinole
1l k] B x 3 RN RRA : Wy w R TR SO , ¢ O
|t 1 NYE N *S\§\ s’ inch ‘\nl]lout any Injury to pipes or serew threads, as the pipes
I NS N 3§‘§~:\ accurately butt in the centre of the socket, and leave no ex-
1 15 1N N R \@x N p_osat'('l {ln‘ead. The connection to the pump from the tube is
:' R g & -‘:\ RN 5% X INE :}&.\ \ air-tioht. s R e
L | :{ 8l YR WO v tig Et, so that the spring is cffectually sealed from all sources
: ’}% A NER R \‘ t tmil.t.unnmtlou, and 1s delivered just as it comes in its natural
| i ! NS S B R state1r 3 5 Niie s . .
Ll Bt NS A WY tho <‘,‘ 1{0111 :(hb i};lmé{.T'ldns‘{.rlslt mentioned method is known as
‘ AN i SR AR TE Ry reesian bhored ube ell ?? svste : ——
el o N R N &Y of the * Abvasiniag” Tube WV 12 system, It is a development
1te o N A R Wl yssinlan ~ Lube Well system, and became necessary
HEgEE] 1 3 l 0‘1 ;;Ltl; strata were met with that could not be penetrated with-
H i RS {J ) (¢ - N 1 " §
| HIHE ; S _‘, iSl lev_llulw\ al of cores. The “ Abyssinian ” Tube Well system
; E i : ) .SOt \\11( ely known as merely to require passing mention, A~
: ., pointed tube is driven foreibly info the ground until it meets

_ which is shown in Fig, 1, the lining tubes are what is called
A « telescoped,” that is, onc tier of pipes is dropped within the
' .other without any proper connection between the different sizes

with the desired water supply. The water is then drawn into
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the tubes through the \)erfomted’ lmfto;n length lnn pl_u];pbxll(\j
air-tight conmection with them, This simple lllt“mllﬁ ‘lhlil\‘ uila ‘

in cases where the soil can be penctrated by mere « 1'51; u(‘.‘m.u}\ X
or by fracture and displacement, without any rom('ntn. .u‘ ()m‘ lct:,g
As a rapid and cconomical means of obtaining water th‘l:] plies

free from surface contmmination 1t 1 tl!c most eﬂ.u ient ulmt\lu.
It was awarded the Medal of the. Sanitary Institute, and tw
Gold Medal at the Ilealth Exhibition, z\ft the 1'vf'f:n‘t, wi (ll
famine ab Swansea it was largely hrought mto l‘;:([ll'lslillf!.ll,t?l\(

by its means water was found at n depth of ‘49 {. u]\ -?thst )ul\'g
two lLowrs, which was prcmounce(lr ‘b_v the pu )}lc ‘n.mi\l.\ hti (t bo
the purest water in Swansea, he grcntoat_ dey i ll:l. ,

¢ Abyssinian” Tube Well has heen (ln‘\'on _\\'1ll|m, ‘1 IU] 1.1(:‘;
ledge of the anthor was 157 ft., at h.(ll.‘\\'l(',l’l.“ .llllewn.h;;(sis
supply of water obtained from “ Abyssinian ]].u ;'u‘ ¢ l-- s
pro{):fbly at Burton-on-Trent, where the large nc\\] eries h la'(l
about two million gallons daily from n number of t'u‘ ws ¢ _"“l" ¢ !
to one receiver, and pumped by steam power. The llnn(l, “f
disposal will not permit of n (lcscl-ll.mun of ﬂu} ;n‘ct. m'lr c(z‘
umping from a tube when the water 1s far below the lb‘lll ]n i"
{mt it may be mentioned that water is drawn from a (.Ll:ltl 10
from 100 to 200 ft. through tubes 4 in, and upwards 1n

dinmeter.

] ] ] " ] X by I\Il'.
This discussion applies to the two preceding papers
[ SrerpieN Terry and Mr. ROBERT SUTCLIFF.]

Professor T. Havrer Lewis, F.8.A. (London), explained that !10 hnd
allowed these papers to be read consecutively, because they wero 80
closely allied that it would save fime to discuss them together.

Mr. Rogers Fip, M.Inst.C.E. (London), observed that he llmcfl;
often been struck in considering the question of water supply, t‘m] 1
such little use was made of the windmll. Of course one could u lfl
understand that in the case of supplying a town of any considet able
gize it would not be advisable or cc01_1c311110.11 to use wind poue!]‘i
The question was, howerver, altogether dli'}(‘}l‘cl]t in the caso of a smfaﬂ
village, or even a moderate sized town. I'he great dl?,a(lmntage '0
windmill was of course its uncertainty ; for some time they v.'ouks
get o considerable amount of wind, and then for days or wee
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porhn‘)s they would get none at all.  But this was capable of being
entirely met in the case of the water supply of small towns, for all
they had to do was 1o construet n reservoir of suflicient size to hold
n su\)ply lnrze enough to meet the demand until such time as the
windmill could be got to work again, when they had at once a power
for raising water which worked practically at a nominal expense.
Somo {ime ago ho had to look into this question, and was anxious to
seo what was {ho necessary size of the ireservoir; but he found that
there was hardly any reliable information at all on the subject. 1le
liad thevefore investigated the question to a cerfain extent for himself,
The fiest point to ascertain was the length of time they might havo
to wait. in this couniry without the wind blowing with suflicient force
{o work the pumping engine, In order to gain aceurate information
on this point he got the records of the velocity of the wind as recorded
in tho quarlerly weather report of the Meteorological Council, and
ho took five different places of which there was a continnous record,
and which he thought would fairly represent the difference found
in tho climatic conditions of the several parts of the country. Of
course anyone who had paid attention to the subject knew thab
the velocity of the wind and the extent of ealms would difler
very much in different parts of the country. 1le took Stonyhurst,
Kew, Glasgow, Greenwich, and Aberdeen, At Stonyhurst there was
the least amount of wind and the greatest amount of ealm, at
Aberdeen there was the greatest amount of wind and the fewest
calms, Becfore using these data he had to determine another point,
about which thero was the greatest possible uncertainty-—viz., what
is tho velocity of wind which will work a windmill effectively ;
there was hardly anything definite known about this, but as far as he
could ascertain the velocity seemed to lay between five and eight
miles per liour. Dealing with these data in the best way be could,
the result he arrived at was as follows : taking an ordinary case, such
as that represented by Stonyhurst or Kew, they might have twenty
days, or from that to thirty days, in which the windmill would practi-
cally do them no good, and therefore they might want twenty or thirty
days’ storage capacity. Taking on the other hand a favourable case,
such as that represented by Greenwich or Aberdecn, they probably
would not require more than a fortnight’s storage capacity, Mr.
Terry stated that in America stornge capacity for a week’s supply
had given satisfaction, but he did not think that would meet the
wants in England. If they only made a reservoir capable of holding
n week’s supply, they would soon find themselves running short; but
if they provided a fortnight's or a month’s storage capacity, then it
scemed to him that wind power might be used with the greatest
possible advantage in country places. There were numbers of places
which could be supplied from springs or wells at & low level if the
water were elevated by this means, e knew of one or two cases
where large mansions were supplied in that way, and when the
reservoirs were made sufliciently large the results hiad been advanta-
geous, 1le wished also to emphasize the point made by the writer
when he called attention to the necessity of having waterworks

I
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256 VILLAGE WATER SUPPLY AND ARTESIAN WELLS,

properly designed; he kuew cases where land agents and othors who
lad no practical knowledge on the subject essayed the fask of
planning waterworks with the idea that money would thus be saved,
whereas it was generally not so. - Often a spring was chosen without
any suflicient research as to what was the vield of the spring in dvy
weather, and o larye outlay was thus incurred to very little advantago,
Tte could instance the caso of a small villago where iron pipes had
been laid to convey water from a spring which had not heen properly
investigated, and then direetly a drought came they were shorl of
water. . Now no engineer would decam of soing to work until he lind
some reliable data as to how much water could be depended upon in

dry weather.

Mr. 1. Taw, M.Ixst.C.1. (Tondon), endorsed what had Deen said
by Mr. Field, It wasavery important matter that really healthy
supplies should be obfained for the villages, but it was also important
that they should bear in mind that the villages were often so small
that they could not bear a large expenditure; which diffieulty however
might be overcome, as was pointed out in the paper, by the munlga-
Jntion of districts, But this was often a ditlicult matter from
conflicting inferests and  jealousies, and therefore amy practical
suggestion which enabled {ho village 1o provide for its own wanty
in some inexpensive manner was well worthy of being considered
by the profession. 1o felt very suve that if proper reservoirs, which
could now be very cheaply constructed of conerete, were provided,
the windmill pumping would in wany cases form an easy and
cconomical solution of this important question,

Mr. Pace considered Mr. Terry would have done well to have
added some information upon the collection and purification of roof
water. In the country districts where dwellings were isolated,
rain water formed a very important feature in cheap water supply 3
and he thought the paper would have been rendered a great deal
more valnablo had the storage of water from the roofs becn men-
tioned, and some means of purifying it indicated. In travelling
in country villnges and districts, they must all have seen what a
number of dwellings there were without any provision in the way of
water supply ; it was only the other day that ho was investigaling a
rural district, and he found people actually fetching their water in
buckets from a stream nearly a mile distant, of very doubtful purity.
1le thought some legislation ought to bo carried into effect to render
it absolutely necessary for owners to provide a water supply to their

- property. Roof water might be collected and purified cheaply in

many cases.

Mr. H. Law, M.Ixst.C.E. (London), observed that in the lnrgo
and important city of Buenos Ayres, in South America, the people
depended almost entirely for their water supply upon a large under-
ground tank, which was constructed in the centre of the cowrt of
Thost of their residences, and it was hardly ever known to fail. 1lle

knew cases in the neighbourhood of London where water for drinking -
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purposes was supplied by collecting rain water, which only required
filtering to becomo pleasant for drinking purposes,

Prof. I\ Hayren Lewis, F.S.A, (London), knew a district not above
fifty or sixty miles from London where no one could drink the water
'f!“OIIl the wells, and every drop of water was collected from the roofs,
The problem of getting the water from the roofs and clearing it of
defilement, was n serions one, and the people in this case had to use
filters and strainers, and so forth, to get 1'i<i of the grosser impurities.

.Mr. 1., To, Macassuy, B.L. (Belfast), referred to the case of a
friend of his own in 1reland, who wished to provide his country home
with & supply of water under pressure. This gentleman obtained
the following sarticulars of a windmill in actual operation at a railway
station, and the details might be interesting to the meeting. The
mill worked a set off pumps with a lift of thirty-five feet, and raised
on AN Average some five thousand gallons per day; the cost of
erection was about fifty pounds, and the superintendent of the
railway stated that he found at tho end of the first year's working
the saving in coal formerly used in the pumping by steam was about
equal to the cost of the mil. The pattern m\opted was the American
self-recfing mill, with a diameter of thirteen feet. The amount of
storage required to keep up the daily supply during ealm weather was
sbout fourteen days—but it must be borne in mind that the situation
was very favourablo for catehing the wind, Village authorities, as o
rule, objected to engines or windmills, or in fact anything ]ik:z]y to
get out of order; what they wanted was a means of supply that
would work antomatically, and consequently a gravitation system
was always to bo preferred when it could be obtained at a moderate
outlay, Ile was of opinion that fresh legislation was necessary in
the matter of acquiring water by means of a provisional order: at
present a loeal authority could not obtain powers to take waters
compulsorily in this way; they could take land and sink wells, but if
they desired to acquire stream or surface water they had to obtain an
Act of Parliament. In the present state of the Jaw, local authorities
who could not afford to go to Parliament had to treat with the
riparian owners—and anyone who had ever done this would know
what it meant—or else they had to resort to a supply of water from
wells, One great objection to well supplies was the liability of
pollution.  The surface soil became saturated with organic matter
and in many eases portions of this matter were washed down into the
well through the pores of the ground in wet weather. A friend of his
living in the country had a well some distance from his house, which
he prized very highly ; mineral oil was used in the house a’nd the
barrel of oil was kept in an out-house some little way from the well;
}Jy accident the oil tap was left open, and the oil ran out and sonke(i
into the ground ; ns a consequence, the well-water became undrink-
able, and it remained tainted by the oil for over twelve months. This
well was thus dependant for the purity of its water on the condition
of the surface; and without doubt, many wells in connection with
dwelling houses were in an equally unsatisfactory condition.
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applianco formed a self-priming ciste
bucket, and also formed an equalising or air-vessel for the long
suction-pipo; and tho practical result was perfectly satisfactory.

258 FILLAGE WATER SBUPPLY AND ARTESIAN WELLS, \AJOR LAMOROCK FLOWER 050 i .,
Mr.J .Conmm'(Mnnchcster)remnrkedtlmtspecinl consideration was § é |
required as to tho cheapest means of raising water for villago supply. 'j i
After all, the cheapest and simplest power was that of the housewife’s '_ At r '
L arm and the lmm\-pump, and if they could apply that power to an 9 5
b improved sourco of supply they would best meet the villnge wants, il EIAH -
! and meet them with tho least expenditure, o wished particularly : 15 HEHET D
i to call attention to n case with whicl ho himsell had had to deal, P " _ il st ki
1 The Jandowner who was making the improvement: stipulated that the On ¥ The Fouling of Streams, by Major Liayonock FLOWER, [
work should cost so little that ho lm(]l to come down to the very Sunitary Engineer to the Lee Conservaney Board, &e. ARy
simplest of means. A good supply was brought into tho villago by i ‘r{ L 4
gravitation, but at such a level as to supply only o few houses. Al Waren l—of Ieaven first-horn: cver in all ages a sacred - f‘[ L
¥ the houses wero situated within about twenty feet of tho level of that emblem, from that remote period when “the carth w'w: wi‘t] t g il
; supply. He thercforo carried suction-mains to the cight or ten form and void, and darkness was upon the f: " f‘tl . llou R ¢
existing pumps, and then supplied now pumps in tho old casings, and the Spit of God moved as | he f ace ol the deep, b
‘ This, with a small covered reservoir, completed his arrangement, In \las | . {I wo Tt o l!'" e upon the face of the waters. s
3 ono case he had a pipe 220 yards long, with a lift of 22 feet, 1lo J'I' et : 'Ll‘g’;.’ Ill er days ore abused than is any other Pt
! made that pipo only 1} inch dinmeter, and it was of lead-encased L.“,mln ? ‘"".(.] o el streams—from the babbling brook to the |5y R
h block-tin. 1t gave n satisfactory supply, thanks to tho expedient of ‘ broad, ence si vel ]llgh:}-:l.y of nations, and thoese portions of the R
placing an air-vessel with the suction-pipe from the supply introduced : wide, the open - sea (i} “stream” within the meaning of o B LT
) dnto tho top of it, and the air-vessel placed at the Leight of tho ! the Act of 1876)—amply justify the assertion, A [EE R
i, pump-barrel and connceted to its suction-valvo nt the basce. 'Fhis : It will be convenient in considering the subject to regard it Sl
i rn for the pump valves and from three distinet points of view: 1 A
't

1st. :1:110 Causes of the IFouling of Streams.

2nd. The Effects thercof,

3rd, Remedial Measures.

'I' trust. my long experience and daily familiarity with the
subject may be my excuse, if I appear somewhat didactic in this
l)ﬂl)(,‘l'.

I'irst, then—The Causes.

Prominent is inceflici islati issi

icient leg : : ’ -acter
o ominent is incflicien gislation : the permissive character
xisting Acts of Parlinment which have been framed with

Mr. R. Rarstox-Browx (Bridlington Quay) said that he had
been superintending the waterworks for Market Weighton, They
found the place supplied from dumb-wells about ten feet deep, and
the drainage in & most unsatisfactory condition. When they went
- there they found no fewer than eighty cases of typhoid, but within
three months of starting their first supply from the chalk, from &
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iy ' well and bore seventy-six fect deep, there was not a case of 1y yhoid s obiec abatine ¢ ; i i i
: well nd bore ¥ Ps 1 th'(, object of .ll):ltl.nil,; and preventing river pollution, and the
p ilmny loopholes which are found in special clauses.  Our laws
. . , iereon are complicated ; they ar icti e i
Mr, A. E. Eccres (Chorley) wished to know hosw it was that whilst cff@cﬁ‘-‘ 1 l, o fhey ave c011_ﬂlctlng, and also are In-
e, Prosecution of offenders is enormously expensive,

0 the cities and towns were getling rid of pump water, they were now
recommending it to villages, Tump water was generally hard water,
and lard water was injurious, as it contained lime and other mineral
matter, which produced stone and other internal accumulations iu the
body of man. Wherever it was possible, villages should be supplied
with soft pure water from a hilly district, like some of our best

waterworks are,

:m:l‘thc machinery is cumbersome,

I'he removal of sewage by water-carriage, born of the intro-
duct_lon of. the water-closet—which couh‘i?’mmc, some say, was
the invention of the devil—lies at the root of much foulfn,rr of
§t1‘cz.uns. Sewers are laid by which sewage of towns and villages
is discharged direct into streams; or, if into cesspools thzse |1
receptacles have overflows which contribute sewage in its worst P
condition—putrefaction. The fluid part of sc\\'age is the worst
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Mr. J. J. Brapsiaw (Bolton) observed that they frequently found ! part, of it, L i

people in villages had good teeth, whilst those in towns had bad ones.
There was that objection to town water, that it had often not sufli-
sient lime in it to aid in the formation of bone. The difficulty of
separating pure and impure roof-water was in many cases mct by

Mr. Roberts’ Separator.

I it a4

Then the storm-water outlets, the “back door” to systems of
sewerage 3 there must of necessity be a safety valve of the kind
but this contrivance has too often acted as a “back door,” 0;
means of surreptitiously passing large volumes of foul m,atter
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260 THE FOULING OF BTREAMS,

to our streams.  For example, givena fown of say 10,000 inhali-
tants which disposes of its water-carricd sewnge on !mul, we
will say—the land cither worked Ly a sanitary autherity, or, it
may be, leased to a sewage farmer—what are .tlw. conditions !
The authority or its tenant is bound to reccive and also to
dispose of the whole of the sewage of 1he inhabitants every day
of the week, all the year round, rain or shine, heat or cold,
resumably on a given area of land; \\'lmt.'hnplwns? When all
is fair sailing the sewage is properly got yid of, but when storms
come or when a hard frost is present, where does the sewage (o
to? Naturally into the strenms again. 1am prepared to hear it
advanced that sewaged land is not linble to be f rozen, and there-
fore no overflow could fake place; but experience teaches me
that sewaged land does get frozen, and that sewage does escape
over such frozen land into the water-courses. Again, in heavy
storms the sewers get overcharged, nnd \'ohmws;’of SCWHEE ]SS
to the rivers of our country by the “back door.”™
Or, the sewage may be disposed of by chemical treatment.
What a temptation lies here to save ch'v‘nnc:lls and let the
sewage improperly dealt with pass away. The sewnge doctor as
woll “as the chemist, to say nothing of the ratepayers, sean
to profit by practically breaking the law.  The sewage farmer
lots what he does not want of the sewage pass awiy by the
storm outlet. The Local Sanitary Authority saves by starving
the chemicals, .

Again, unless the sewage be borne to the outfall by gravitation,
how excellently good it is to be able to save some fow pounds in
a year by reducing the pumping expenses ; what a feather in the
cap of the official in charge to he able to say, “we ]’l:l\'c saved
something,” however trivial. ¢ Kecp the rates down” has been
one of the fruitful causes of fouling of streams—a ® penny Wisg
and pound foolish” policy. When will folk learn the value of
the wise man's saying, *There is that scattereth and yeb
snereaseth @7 and T am sure that many of my hearers can point
to the result of following out the principle in their own
experience. False cconomy is another of the causes of fouling
of streams. _

High farming—the top dressing of lands with manure of all
kinds, artificial or otherwisc—and the drainage therefrom into
water-courses ; sewage sludge spread on lands and allowed to
drain into a stream also, _

Carriage of manure in old and rotten barges is another
cause; one of the greatest difficulties I have to overcome 1
the river Lee is pollution from manure barges. .The carriage
of manure is specially sanctioned by a clause the Act of

1868.
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Ctannl hoats and house boats on rivers arve fruitful causes of
pollution; all the refuse from @ canal population passes or is
cast info the water; and as to house boats, T give a picture
from a local newspaper of the condition of affairs at Ilenley-
onTlimes i— There was o great number of decomposing
entad leaves, some rotten fruit, innumerable egg-shells, with
art of the yellow of the egg still adhering, several large pieces
of bread, the skin of a salmon, a skirt of lamb, stale pieces of
fat and meat, some spring onions, inmumerable crushe(l lemons,
faded flowers, lobster shells, bruised tomatoes, and a dead
roach”  The report follows grotesquely, “a bucketful of water
taken from the midst of this garbage smelt very unpleasant!”

Incflicient or improper chemical treatment of sewage is
aother canse. © All s not gold that glitters,” we know, and
wlright efiluents,” “pellucid jets of spring water,” are often
delusive, I always say that the value or otherwise of a
chemical process is shown by the effect upon a stream of the
eflluent which is discharged therefrom.

Privies erected over water-courses are another cause, and
similar necessary conveniences placed over ditches also; here
the filth accwmulates and decomposes, and is washed away into
the nearest water-course by heavy storms.

Pollution from manufactory vefuse also contributes to the
long list of causes of river pollution. Ilow frequently do we
read some such notes as the following :—“The river Aire
flowing through Leeds contains probably every loathsome and
disgusting impurity which exists; it is the open sewer for half
a lundred towns and villages; it is the ever ready receptacle
for every waste product of mills, tanneries, dye works, chemical
works, slaughter-houses, and everything clse of which man is in
a hurry fo rid himself ; such a burden does the black bosomn of
the river Aire bear at Leeds bridge.”

Again, we read of the Irwell: “Trom time immemorial it has
been the reeeptacle for quarry rubbish, surplus exeavation,
ashes, and refuse of the various manufactorics on its bauks;
and at the present time (1887) the sewage from a population
of upwards of a million persons passes, with scarcely an attempt
at purification, into its stream.”  Of the Irwell it is said: Itis
the most foully used stream in the world. The staple trade of
Ingland is largely indebted to this viver for its prosperity, and
like' many another faithful servant, its well-being has been
ignored ”by those who have derived most advantage from its
services,

Refuse cast or allowed to be discharged, of which malting
refuse brings about some of the greatest nuisances possible, also
fouls streams to a great extent, On the river Avon, one writer
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262 THE FOULING OF STHEAMS,

velates that his attention was drawn to a flotilla of floating
palliasses or square mattresses, which having been illf(.‘(:tt‘tll-;
were thrown into the river.

Pail washings, a most_disgustingly filthy pollution, o the
extent of 30,000 gallons daily, is discharged into a viver by the
Corporation of an important town sifuate not 100 miles from
this place.  Butehers' offal, dead animals, and filth of all Kinds
are daily heedlessly thrown info our styeams as the readiest way
of getting quit of them.  Sheep washing, agrain, is a bad pol-
lution,

Some people claim, as an excuse for pollution, “vested in-
terests.”  Here is an extract from a recent report on pollution
from dye and bleach works: #This pollution is of a character
which the Loeal Board finds diflicult to cope with, as any inter-
forence would inflict such serious injury on_these industyies
that it has always heen considered unwise for the Board to
interfere beyond making suggestions.”  This s a specimen of
that “masterly inactivity” of which some of us have recently
heard.

River pollution is a thing of the last half century following
the vast expansion of mauufactures and dwellers on the banks
of streams. Doubtless it is a very cheap and ready way of dis-
posing of refuse, to let it be thrown into or passed to streams—
“the natural drainage of the country,™ to quote an oft-given
excuse; and now the chief polluters complain that to compel
them to cease from pollution would be to close fheir works.

1t cannot be admitted that anyone has a right to turn out
noxious filth, with the result that the health, food, profit, and
pleasure of all below the polluter on the river are destroyed.

This brings me to the sccond part of our subject—the effccts
of fouling of streams,

1 extract the following from a poctical description of a river
given some years since by an anonymous author in a sporting

aper :— :

“TBehold the babel springing from the bowels of Mother
Earth, See, it lies asleep in its moss-girt eradle-bed, pure as
over was infant. Soon it crawls over the side of its eradle—its
moorland nest—a tiny, strengthless thing. The age of progress
once begun, there is no turning back, and soon it has grown
into the monntain brooklet—the jolly, noisy, splashing, dashing,
leaping, tumbling, boisterous ¢ burn.! Anon, as if wearied out,
sleeping quictly, self-intoxicated, in its own sweet gurgling
eddies, 'Ilhen growing and flowing, till the brooklet of yester-
day is the river of to-day. Westward looms a growing haze,
and towards that the river slowly but surely is going, ¢ like as
the waves make to the pebbled shore” Swiktly now, as if con-
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fronting a foc, it rolls nlong, facing the future, dark though
it bes proudly and defiantly, It has entered the city! where
now the bright sun, the verdant pastures, the song of birds?
overhead all s gloom, around, an atmosphere of impurity,
Ol how it chafes, how it chokes! Nobly battling for the
mastery, it goes on: a sharp straggle, perhaps, and then out
hevond the eity,  Purity once more—the glorious country and
the golden sunshine! Alas! step hy step, it grows foul and
furhid, and the odours are those of death and decay, not life and
health,  The viver is no longer beantiful and pure, but foul and
loathsome. 1t has emerged from the city, ¢bearing its stain.’
How sadly, how painfully it flows now ; aye, and flows on till it
is lost in the loving arms of the ocean's resistless tide. IHow
like, indeed, to man’s life—from the cradle to the grave.”

What, then, are the effects of the fouling of streams?

In natural sequence let us look at the laws. Tofoul a stream
is to transgress the law,  Oue efieet thereof s to try to escape
punisliment, and in such endeavour to avoid the consequence of
evil, experts have amassed fortunes, It has been said, not
inaptly, that it is possible to drive a coach and four through
most. clauses in Acts of Parliament, I think experience has
taught us that in river pollution, at all events, there is some
excuse for the legend.

TFouling of drinking water is an effect. Time was when the
Fleet Diteh, sewer as it is now, was as “the river of wells,” a
pure infant, and the water supply of much of London. Soon by
filth, contributed by dwellers on its banks and by factorics, was
it reduced to the condition deseribed by Pope, as

“The king of dykes, than whom no sluice of mud
With deeper sable blots the silver flood.”

«The silver flood "—The Thames: once the silver highway
of nations|

Destruction of recreation is an effect of fouling of streams.

The discharge of impure fluid into the Lee below Tottenham
Lock in 1885 practically destroyed the boating trade, and so
deprived the hard-working toilers of a large distriet of London
of that amusement which tended to keep up their health, their
strength, and their places in the national power; for we must
not forget that the strength of a nation lies in the health of its
people.  Fouling of streams is in effect a national evil,

The special clauses to which T have before referred have the
effect of legalising pollution. I will quote a few words from
Mr, Ruskin Jast year, on the neglect of our streams by Parlia-

. ment i

“I have not myself noticed much that it has done to any
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204 THE YOULING OF BTREAMS,

purpose, except virtually abolishing the Act against pollution
of rivers; which repentance of theirs virfually sigrnifies that the
management of the millenium we have presently to look to is
to be put in the hands of he sort of British patriot who is
yeady to poison the aiv and the wells for his neighbours 100
miles round, and to sit himself all his life up to fis throat in
a jakes, so only that he may lick up lucre from the bottom
of it.”

An article in an evening paper in August of last year states
that—

«Tocal self-government acts in the opposite direction as to
abatement of river pollution,

“"The high type of it exists at 1lertford, which, for example,
insists on pouring its “treated’ sewage into the Lee,  When
the much maligned Conservators try to prevent Hertford from
doing this, they are fought in the law courts from point to

oint with bitfer and dogged tenacity. Nor can we blame
Iertford; just as Bath and its satellites convert the once
pellucid Avon into a turbid torrent of filth:

“Phe law allows it, and therefore courts have awavded it.
If anyone is to be blamed it is not the municipalities but the
legislature, whese clumsily drafted cunctments give munici-
palitics in such circumstances a legal right to poison pure
sweet stremns with sewage.”

Pollution of a river spoils the pleasure of every one dwelling
on its banks. The landscape is Tuined; a peaceful contempla-
tion of the country is impossible with the U(}(}lu‘ of ten thonsand
sewers in the air: the angler is banished: during the last
twenty years the trout streams have been depopulated to the
extent of from fifty to one hundred per cent.; and the refining
influence of a pellucid stream hurrying onward to the great
ocean, fit type of the larger stream of life, is lost in the accuinu-
lated filth OF cities, towns, and parishes,

The lower manufacturers on the banks of a polluted stream
are sufferers by the pollution of those above them.

To them the effects of fouling of streams are injury to health,
to enjoyment, and to trade.

We come now in the third place to remedial measures.

New legislation is absolutely requisite. The Act of 1876,
brought about by the neble Lord who presides over our Congress,
was a step in the right direction, but I am sure his Lordship
will admt, and, in fact, did admit in his opening address,
that very much more is wanted before we may flatter our-
selves that any effectual legalised means exist to prevent river
pollution.

«Thou shalt not,” must be the motto of any future laws on '

MAJOR TAMOROCK FLOWER, 26D

the subject. A shorter cowrse of procedure in punishing
oftenders must be brought about.  No roundabout way of
getting one’s ends accomplished, but action, short, sharp, and
decisive,

The late Attorney-General, Sir Charles Russell, considered
{hat the fuilure of the Pollution of Rivers Act of 1876 to do all
that was expected of it was, “because the local sanitary
authorities, who were generally the chicf offenders, were
entrusted with the power of enforcing the Act.”

In 1885 we read that the German Iligh Court recently gave
nofice to the municipal authorities of Issen-on-the-Ruhr, that if
the fown sewage, at that time flowing into the river, was not
conveyed elsewhere or pumped in a systematic and satisfactory
mamier on or before a certain date, not only would a penalty of
1,000 marks a day be inflicted, but should any nuisance
dangerous to health be found to exist, the magistrates of the
town would be sent to prison.

The effect has already been magical at Essen-on-the-Ruhr, and
srobably if we could give half the members of the Metropolitan

Joard six months “hard,” an improvement would be found in
the neighbourhood of Barking and Erith.

Recently also in Russia a factory polluted a river, The
Crzar ordered that within a certain specified term, the pollution
should be abated on pain of pulling down the factory, and a
military force was marched on to the neighbourhood with
instructions to carry that order into effect. The result was,
proper measures were taken, the nuisance abated, and the
factory works on,

We are too permissive in our legislation.  Again I'say, “ Thou
shalt not” should be our watchword.  I'resh legislation then is
one remedial measure.

This matter should be taken up by the government, and an
effective public measure introduced to the consideration of both
Houses 0{’ Parliament.

Perhaps we may find that sanitary matters and prevention of
fouling of streams may form an important section in the
promised “ County Boards” Bill.

In laying-out systems of sewerage, no storm outlet should be
permitted which does not discharge on to an area of land or
on to an adequate filter; and where neither of these can be
obtained, then the sewage overflow should be disinfected.

Storm overflows are sometimes sanctioned by Parliament.
One case in point is that of the main drainage of London, which
pollutes the river Lee at Old Ford; to lessen the evil of
this I suggested certain automatic machinery for the applica-
tion of efticient chemicals, an idea which found favour with the
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Metropolitan Board, and is under their serious consideration
with a view to my ideas being adopied.

There are very few places where the remedial measures which
I sugrgrest cannot be cavried out,

Thus T propose the evils of the “back door™ shall he abated,

Then as to disposal of sewage. 1 am not going fo travel
over the ol well-rodden frack and theasl ont the sewnge
question de novo,

There are now certain well-known and adopted prineiples,
First of all comes the land,  Shokespeare says: '.l“w carth's
a thief that feeds and breeds by a composture stolen from
general excrement,” It s pretty genervally admitfed that. in
disposing of our refuse it should be “oarth to ecarth,” and the
disposal of sewage on land must rank first in all our modes of
disposal; but where sewage lands are, care must he taken
against the contingencies whiclh I have noted in speaking of
{lic cauges of fouling of streams. There must always be an
area laid out to receive possible excess of sewage or of storm
overflow; and a Dbelt 0} osiers properly planfed s a good
remedial measure,

1 shall not attempt to follow the myriads of chemical pro-
cesses which have from time to time been brought into publie
notice, and shall mevely record certain results which have come
prominently under my notice.

Where land cannot be obtained in suflicient_ quantity and of
an appropriate chavacter, deposition of the solids of sewage may
be effected hy chemicals. A much less arca of land is required
for merely depriving the efiluent of those organic matiers which
no chemical process has yet been able to remove. 1 speak within
reason,

I believe I was the first man who tried, on a large scale, the
combined method of chemical and land treatment, This was
done at Enfield, and the result was satisfactory in every sense;
in fact it is now fully admitted that dealing chemieally with
sewage, and following this by filtration through land, is the
highest form of sewage disposal.

Of comrse where deposition of the solids precedes irrigation
or land filtration, there is the question of sludge to be dealt
with. Dchydration by pressing is a valuable auxiliary in dis-
posing of sludge; and if this be followed by the furnace, we
get a result which is undeniably of value.

As to burning of sewage sludge, I have for some time care-
fully watched certain experiments made with a view to sec how
far coking of coal and incineration of sludge-cake might be
combined. This has been effected with great success: the
moade by which it hias been achieved forms one of our exhibits.

MAJOR LAMOROCK FLOWER, 2067

As to carringe of manure, it is surely possible to prevent
nuisance by sceing that only sound eraft are used for the
purpose,

Respeeting house-hoats and the nuisance therefrom, closets
thereon shonld be abolished, and a seavenger-hoat be established,
which should each morning remove the refuse, garbage, ashes,
&e,, &euy from the boats.

As to ellicient chemical treatment, it must never be ad-
mitted that any ene system is equally applicable to all places,
nor must. mere clarification he mistaken for purifiecation. I ean
wint to cases where fluid, as clean apparently as spring-water,
is discharized from the outfall works, which hefore going a mile
becomes putrid; and to other places where au efluent, not
good-looking in appeavance, is discharged, but which being
passed into a foul river actually improves its condition.

Then refuse from manufactorics. This might be met by
making the manufacturers deal with their own refuse on their
own premises, and not pour the said refuse into the publie
sewers to inerease the difliculties at the outfalls, nor into the
rivers to foul them direct,

The recovery of waste products may in most eases he remu-
neratively carried out; and in one case, the refuse of soda
manufaciure is specially treated by Messrs, John Hanson &
Co., of Wakeficld, and used for sewage treatment with very
rreat suceess. This must not be confounded with employing
fresh black ash waste in treating sewage.

Although much has been effected in abating river pollution,
a very great amount remains to be done; and 1 submit that, as
I said ten years ago, if we want to have our streams free from
pollution, we must map out the country in watershed areas, and
put cach under the charge of an experienced man, backed by
a good Board, who should legalise his acts.

In conclusion, I think we must admit that the remedy
against a condition of affairs, which is to us a national disgrace,
is—mainly, improved legislation ; abolish all speeial clauses or
exemptions; and make the fouling of streams a penal offence,
We shall then probably cease to hear complaints like the fol-
lowing :—

“"I'he rapacity of property owners, the greed of manufactu-
rers, the ¢ masterly inactivity’ of local authorities, have secured
for us the pestilence-laden atmosphere which robs us of our
nearest and deavest, and the heavy taxation which wears out
the heart and energy of the suffering ratepayer.” And may use
the words of a writer in Engineering, on the struggles of a pro-
gressive Board whose motto, like that of Bolton, was onward,
ever onward,” which, on the completion of its labours, could
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with a clear sanitary conscionce say, “we have gained for our
district that title to civilization which must be denied to any
community, however pretentions, which consents cither from
jgnorance or false cconomy to welter in its own cmnnations,
Tlealth we have given which is wealth, and more than wealth,
and cleanliness which is next to godliness"—a condition to
which all may attain,

Mz, IE. Law, M.Tnst.C.E, (Tondon), said that when the law re-
guired that cesspools should bo abolished, tho sowage from water
closets was transferred to aund polluted our rivers, The question of
river pollution was n lnrge one and did not arise entirely out of tho
pollution from sewage. Probably there would have been littlo
difficulty in obtaining wise and suflicient legislation on the subject of
the prevention of river pollution if it had only been a question of
dealing with sowage. But when it came to a question of nterfering
with manufacturing interests no Government had felt it wise to deal
with the subject. He himself took part in the deputation which
waited upon the present President of the Local Government Board not
very long since for the purpose of urging upon him the importanee of
legislating upon this subject.  He(the President of the Local Govern-
ment Board) explained to them that in the present depressed state of
trade it was no use recommending to the Government that any mea-
sures should be proposed which would in any way restrict the present
license, if he might uso the term, which was accorded to manufac-
turers. Ho himself thought that if a commission or some other
machinery were appointed which could fully enquire into the sub{cct,
it would be found that a great deal of manufacturing pollution which
now exists could be avoided, greatly to the advantage of the manufac-
turers themselves, That, he was sure, could and would be done; bub
in the present state of want of knowledge as to how pollution could
be avoided without restriction of trade processes, he was afraid they
must not look for any drastic measure of legislation. As to the
sewage, there could be no doubt that its application to the land was
the natural way of treating it and, where it could be adopted, the
best. He and his brother engineers who had had experience in the
various schemes proposed for dealing with the sewage of towns and
villages, must have experienced the immense difficulties created by tho
opposition of land-owners and residents to allowing land to bo taken
for the purpose of a sewage farm. That was the great difficulty in
the way of the system. Ilis opinion was that the best plan was first
to apply & proper chemical process, and then follow that up by passing
the effluent through the land; but he was also of opinion that the
difficulty had been immensely reduced by the introduction of the
sludge-pressing system,

DISCUSSION, : 269

My, J. J. Bravsiaw (Bolton) pointed out a cause of fouling which
could not bo considered as sewage, In the neighbourhood of Bolton
there were very largo works situated on the banks of the Irwell and
other streams, where the owners regularly disposed of their cinder
heap by pitehing it into the river every time there was a flood.
Sometimes there wero as many as twelve men hard at work throwing
into the river this refuse and letting tho flood carry it away.

Dr, Arrrep Canvesrten (Croydon) said there could be no doubt it
wag & wrong thing to send our sewage down to our neighbours; there
was a time when we used to send our moral sewage to distant coun-
{rics, but those distant countries objected, and now wo treated it ab
homo with greater success and ore judiciously, and he contended
that we ought to deal with our own sewage in our own localities.
Bolton must deal with its sewage in such o way that it will not
become n nuisance to their neighbours, as would be the case if it were
cmplied into tho stream to be carricd down possibly to destroy the
health of others below them ns regards elevation, It was possible to
prevent that fouling by taking out that which caused the mischief and
wtilizing it in & way that it should be an advantage to the people who
had produced it ; just as it was possible to take the smoke from the
atmosphere he saw before him and utilize it, so they could do in
regard to sewnge. If it were possible to apply the sewage of large
towns to the land and to apply it at once, and to his mind there
could bo no doubt about it, there could be no misiake about the
propricty of that course being taken; though there were certain
etroncous ideas in tho minds of the people which prevented that
course from generally being taken. People thought that sewage
necessarily stank, Fresh sewage did not stink, and if fresh sewage
wero applied at once to the land there was no likelihood, or ought to
be no likelihood of smell at all,  To produce smell in sewage, fime
was required, becauso it was the action of living organisms that led
to the decomposition of the material. Until those microphites had
been at work there was no room for smell, and if sewage were got on
the land within & certain time after its production there was an
absence of smell.  They might use their sewage close to the population
which produced it, provided it were properly and scientifically
managed, and they might use it in & manner which would be utterly
free from objection to the neighbonring inhabitants; the moment they
got sewage on land the change which took place was in a direction
antagonistic to the production of smell. The nction of earth or
vegetation produced such o change in arresting actions so that micro-
organisms could not be produced, and there was of course an end to
all smell; and this fach was illustrated- when the eat misbehaved
itsell in the hall and the servant sprinkled the vesult of its
misbehaviour with earth, Sewage which came fresh from the body
was not harmful, or clse everybody would be poisoned by their own
excreta ; those were simply ethereal smells which were dissipated af
once and did not rise to mischief; those which did mischief were
associated with o certain fermentative process taking place in
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changing organic maiter which was ceasing to live, and if thoy stopped
that, which tho earth or vegetation would do, they had at onco a
removal of tho conditions which gave rise to smells which wero
injurious to health. 1o had had under his eyes for the last three-and-
thirty years an illustration of the eftfective manner in which the
work could bo done. Ho was spenking as to its scientific aspeet,
beeause sewage farming was o purely scientifie proeess, and i’ it wero
managed by unscientific people, by unscientific committces of Lueal
Boards, they might depend upon it it would be n scientifie as well ny
a financial failure, 1If, however, n sewage farm were conducted
properly, there would bo a sufticient return from the proceeds of that
farm to pay all the expenses of manngement, to pay o cerlain per-
centago upon the outlay as far as the farming arrangements wero
concerned 3 but there would bo nothing to pay interest upon the sum
that was required for the purpose of acquiring a sito for the farm—
that was a burden which must be borne by the locality. The loeality
provided tho sewage, and the locality must provide the means of
taking that sewnge out of tho water; if they left that as a chargo
upon the locality, they nced not pay one single sixpence in annunl
cost for farming purposes. There wero difficulties in oblaining land
in a locality like Bolton, but it was not necessary that the land should
bo in close proximity; they might have areas here and areas there,
and if they could command thoso areas by gravitation they might bo
actually in the grounds of a gentleman'’s park, and there was no diffi-
culty in so arranging their sewage that there should bo no mischief
and no minsm from it that would be injurious, There was no reason
why they should have any kind of efiluent which could not be
admitted to any fresh waters. There were of course difficulties in
the way of managing this, the principal of which was the want of
scientific knowledge. 1t was certainly easier to adopt a precipitating
process of mixing lime in the water and getting rid of the suspended
matter and letting the effluent go, but by that means all its manurial
qualities were lost to the country ; Lo thought it was an injury to the
country that this should go on. ~ Wo were now-a-days so considerato
of £ s. d. that if it were seen there was a possibility of expense upon
the locality, they did not so much look at that side, and at onco took
up the sentimental aspeets ; that was the side he was always fighting
against, and it always expressed itself in this: that to bring a sewago
farm close to a population, was to introduce the elements of disease.
There was no reason whatever why it should be anything of the kind;
though sentiment has often more to do with the failure to establish a
sewage farm than anything else, the very high price which would
have to be paid for land for tho purpose close to a town was often a
serious drawback. Where it was impossible to carry cut the courso
he suggested, then there were ways by which precipitation methods
might remove the suspended matter which developed mischief, and
also take out some of the albuminoids which were likely to produce
disease. 'The locality which allowed one of the ordinary streams of
the district to be fouled by their sewage, whether that sewage
contained only, as was the case at Bolton, dissolved material that
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camo off and was not visible, or whether it was that visible material
which was taken out here, and did go in in some places; they
wero fniling in their duty, and were not doing what they ought to do,
both a3 local legislators and ng citizens of a county which ought to
grow food enough for its people to live upon, without having to
depend upon the foreigners for our food supply, Utilization of our
sewago by farming would help us to do this,

Mr, Rocrus Fienn, M.Inst.C.E. (Tondon), ecould not agree with
Dr. Carpenter that it was a right thing to take the BG\VCE'lgG from
towns and discharge it on gentlemen’s estates,  But putting this
point aside ho thoroughly agreed with the doctor with regard {o the
differenco between fresh sewage and sewage that was highly putre-
ficd. It was a distinetion that was very seldom recoguised, but it
was one of vital importance. In order to dispose of sewage without
giving offence the sewage must always be fresh, and it was thero tho
difficulty lay, as in the case of towns it was almost impossible to get
fresh sowage.  In the ease of many large institutions, such as lunatie
asylums, hospitalsgworkhouses or lnrge mansions, the conditions wero
more favourable, ns the wholo of the drainage system had frequently
been carried out “ de novo,” so that it was self-cleansing, There was
then no decomposition, and they might deal with the sewage on the
land without any trouble or difliculty, or any offence at all. The
way the matter was frequently treated, however, was to conduct the
sewnge into cesspools and then take the overflow of the cesspools on
to the land, This method was doomed to failure, inasmuch as the
cesspool was a mass of decomposition. The very first thing was to
do away with the cesspools ; but this was not suflicient; they must
nlsg go further than that: do away with all sewers, drains, and traps
which favoured deposit, so that the entire system should be self-
cleansing,  Then and not till then the sewage would be fresh
and the disposal be effected without offence. T'he question natu-
rally arose, How was this to be done in the case of towns? There
were of course great difficulties, but they were getting much nearer
toit. Ifc was glad to know that in many towns now very great
attention had been paid to the subject, and very stringent regulations
had been made with respect to house drains, which were generally the
great oftenders,  All defective house drains should be reconstructed ;
new sewers should be substituted for the old oncs, and everything
got into a better state, and just in the mensure that this was done
would they find themselves able to deal more satisfactorily with the
sewage. As matters now stood, in towns it was frequently necessary
to have some chemieal process, as they were dealing with decomposed
sewage; but if the sewage were delivered on to the land in o per-
fectly fresh condition, a chemical process would not be necessary. It
could not be too strongly impressed upon Boards of Guardians, or
thoso responsible for large institutions, that there was no reason
whatever in the vast majority of cases why sewage could not be dealt
with most satisfactorily on land, °
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212 THE FOULING OF STREAMS,

Mr. W. Winkixsox (Bury) ventured to say that the question of
£ 5. d. had a great deal to do with the tardiness which characterised
the dealing with sewage in Lancashire.  1le roso to bring before the
notice of the members a suggestion which was mado when their
Council was discussing the question at a recent meeting. lt., was that
inasmuch as the landowner i3 the chief person to benefit by tho
pollution of rivers with the sewnge of towns as his land is increased
in value sometimes ten, {wenty, or thirty times by tho building of
houses and tho turning of sewago into the rivers, tho landowner is
Jiable for o share of the expenses in the purification of that sowage,
As far as he know they had no weans at present of getting at tho
landowners and making them pay their proportion of the expenso of

purification,

Mr. T. L. Macassey, B.L. (Belfast), asked Major Flower what
form of legislation he thought should be adopted to remedy the
existing grievance, 1t was a pretty well scttled question now that
rivers in many parts of the country were polluted beyond endurance,
Tt was o mere matter of money to make things right, but the ques-
tion now was * What is to be done?” It would lo very important
if an Institution like theirs could go the length of giving a formal
expression of opinion on the subject, If they could get some idea for
tho skeleton of an Act of Parlisment ho thought it would be well,
The Rivers Pollution Acts had been rather unworkable, beecause 1o
one at tho time they were passed knew very much about the question
of how tho remedy was to bo applied; and the Tegislature, feeling
the difliculty, left the matter n very open one. Nearly all legal
proceedings against parties polluting streams had been taken at
common law and not under the statutes. llo lh.uughtr if' an
expression of opinion came from a body like this, or if tho wmalter
was referred to the Council to deal with, it could in course of time
be brought under the notice of the Legislature. The Sanitary
Institute included amongst its members many gentlemen who, having
given special nttention to this subject, were able to speak with
authority upon it, and no doubt the opinion of the Institute would
receive careful attention.

Major Lavorock Frower (Lee Conservancy) said Mr. Law and
he were practically on all fours in their opinions, The President of
the Local Government Board was n manufacturer, and looked at .1110
question from a manufacturer’s point of view, hence the answer given
to the deputation to which Mr, Law had referred. Putting ashes
into a river could surely be prevented by common law, but putting o
small quantity in had really preserved many a stream m Laneashive
from being beastly.  With regard to Dr. Carpenter, everybody knew
his views on the treatment of sewage. There was but ene Dr.
Carpenter in the world, and he had always said that if the doctor’s
theories could be carried out, people would have no reason to com-
plain of stinks and annoyances from sewage farms, e agreed with
Mr. Field, that it was necessary to deliver sewage fresh on to farms,
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but this was impossible under the present conditions upon which they
received sewage from towns, It did not come down to the
farms fresh, but stinking, through badly constructed sewers. lle
happened to know one or two cases where sewage from mansions
was disposed of without offence, on gentlemen’s parks even, and
nuisances which used to go into the drinking water of London, were
wrevented,  1e thought it was perfectly possible in the caso of large
mstitutions to deal with sewage upon land entirely without offence
if tho sewers were properly constructed,

My, W, WinkiNsox (Bury) said it was rather hard lines to fall
upon land-owners and nsk them to pay for the drainage of a town.
They needed some legislation on the subject.

Major Lamonrocx Frowen (London) said one of the speakers
wished him to give a special opinion as to the proper lines upon
which a new * Rivers Pollution Act” should be framed. He would
rather not commit himself to any definite expression of opinion on
this occasion. They would consider the matter very fully in Council
he believed. Many of them belonged to a society which had done a
great amount of good, but which had unfortunately not been much
backed up. It was the society to secure effective legislation against
river pollution, One of its proposed Bills had been kicked out of
the House by the agency of manufacturers, who said they could not
afford {o keep sewage out of streams, 1f the law were to say to each
manufacturer that he must deal with his own refuse on his own
premises the manufacturer would benefit, and the rivers would be in
such a condition that perhaps they might even catch salmon within
a mile or two of a manufacturing town.

On “Ilouse Drainage,” by ReciNarp E. MippLETON,
M.Inst.C.E., M.Inst.M.E.

Punric SEwERS.

As the necessity for some of the requirements of house drainage
depends on the sewery the writer proposes to say a few words on
this subject before dealing with house drainage proper.

So far as the drainage of a house is concerned, it is necessary
to deal with sewers as they exist, not with a theoretically per-
fect condition of things. Sewers, as separate pieces of con-
struction, may be, and frequently are, admirable; but as
channels for the rapid removal of all that passes into them they
are faulty.,
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Sewers in most of our towns are designed not only for the
removal of excreta and vegetable matter, but they have also fo
receive a large amount of storm water, necessitating the pre-
sence of washings from roofs, street sweepings, &y, and they
should therefore be constructed to provide o rate of flow in
them which should remove much heavier substances than those
contained in sewage proper.  If this be not done, the more
ponderable matter will subside, and even if this subsidence bo
regular, there will be o considerably reduced rate of fow due fo
friction; and as the subsidence never is regular, bavs will be
formed in the sewer which, unless removed by flushiug or ex-
cavating, will in time close the sewer altogether, or make it
nothing better than a cesspool. _

The necessitics of practice and the configuration of the
ground in almost all cases prevent the possibility of sewers,
worked by gravity only, being lnid to such gradients as will
produce a regular rate of flow sufliciently rapid to remove the
ponderable matter, or the sewage proper, noa space of time
sufticiently short to prevent deposits and fermentation the
sewer; thus, as fermentation must necessarily take place, and
as the houscholder has no power over the cleansing or ventila-
tion of the sewer, it hecomes his duty to separate the uccu\)':mts
of his house from the possible and probable effeets of any direct
connection with a receptacle or channel which contains gases
injurious to health, and may contain the germs of serious
disease which have passed into it from some other habitation.

If the drainage of all houses were in such a condition as to
get rid of all matter liable to decompuosition at onee, and it were
not the fact that, owing to the faulty construction of many
house drains, decomposition has already become active before
the matter to be removed has ever reached the sewer, if the
sewer were self-cleansing and theroughly ventilated, and the
dangerous matter were removed before fermentation set iny if
it were not the channel through which must necessavily be
passed excreta carrying with them the germs of discase, there
would be no necessity for the careful separation of the seve al
systems of house drainage from the sewer proper; bub as
sewers do receive matter already decomposed, as they do not at
once remove matter subject to decomposition, and as they are
not thoroughly ventilated, it is necessary that cach house should
be disconnected as effectually as possible from any chance of
contamination from this source, and the infercepting trap
between the main house drain and the sewer is a necessity.

Much exception is taken to the system at present in force for
the ventilation of sewers, and it is proposed by some to put a
large ventilating shaft at the head of every sewer; but a very
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small amount. of caleulation will prove elearly that, even if the
openings into the street were closed, any such system would he
perfectly ineffectual, and that if the street openings remain as
they are, any such ventilation would not extend beyond the
first. or second of these openings.  If sewers could be cut off
into short lengths with an effectual seal at either end there
would be no ditliculty about the maiter; such an arrangement
is casily ventilated; but how to ventilate o large length and
avea of pipes open in many places, either into the air or to other
sewers, the writer knows not. The ventilation of a coal pit
will serve to illustrate the diflienlty.

Street openings are frequently offensive to the sense of smell
becanse the sewer is foul, but this is not a reason for closing up
the openings into the streets, which would have the effect of
forcing the gases into the houses by the pressure of the sewage
when inereased in volume during the day, or by a sudden aceess
of storm water, or by the expansion of the gases themselves, or
iy a combination of two or more of these forces; but rather for
increasing the number of openings, and thus reducing the tem-
perature in the sewer as compared with the outside atmosphere
in cold weather, and diluting the gases to the utmost extent
possible, It is of course obvious that if fresh air be admitted
foul air must be expelled, '

If sewers can be cfliciently ventilated there should be no
delay in doing it.  The proposal which scems to the writer to
have the most practical value, is that of carrying a pipe from
the sewer to a point above the roof of every house, or of certain
houses on one side of the street only, or alternately on one side
and the other, but so that ventilating pipes shall not be opposite
cach other on the two sides of the street. The ventilators
should not be conunected with the house drain or with that part
of it which is in the street, as this is liable to be flooded, and
the ventilation would then be stopped, but with the highest
point in the sewer. To make such a system of ventilution
cficient, it would be necessary that a street opening should be
placed midway between each pair of ventilating shafts, or if the
shafts did not rise to the same elevation above the sewer, they
should be so spaced that each should receive an equal amount
of air in proportion to its requirements from the strect opening,
and the latter should be of ample dimensions so that the in-
draught should not he checked.  Taking the difference of tem-
peratuve between the column of air in the ventilating pipe and
that of the atmosphere at the street opening at 5°, or supposing
that the expansion of the gases produces a head equal to this
difference of temperature, then a 4 in, pipe 40 ft. high might
be expected to change the air in a 60 ft. length of 3 ft. sewer®
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ﬁ similavly ventilated, The main drain shall be disconnected
from the sewer or cesspit by means of a syphon trap of
approved construction, provided with means for cleaning the
trap, and the portion of the drain between the trap and the
sewer or cesspify and it shall be ventilated by an inlet aiv-pipe
or ventfilated disconneeting man-hole; and if there he more !
than one ontlet ventilating pipe connected with the house drain, il

running one-third full in 14 minutes (seo Hood on ¢ Warming
and Ventilating Buildings,” p. 361), or in other words, in order
to change the air in 27 cubic feet capacity of sewer five times
per hour, a ventilating pipe 40 ft. high and having a seetional
aven of 13 in. will be required on the supposition hat a '
difference of temperature equal to 5¢, or a difference of head
representing the same amount can be seeured,  Having ninde

e S FR N TR R it SRR e
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that none is required.
(1) Every drain, or part of a drain, inside a house, and all
soil-pipes, shall be watertight throughout, The writer believes

to be at all conclusive, for as no house drain ever runs more
than one-third full, unless under most exceptional circumstances,

- o fhen cach sueh portion of drain and outlet ventilating pipe st
these few remarks on t]w.con(hlwn and Wl.l-“h'.t"-m (»ffsai\\'vrf:, shall be n‘o\'itlt‘ll]\\'i”l a suitable syphon {rap and an inl?ztlailr- ; :‘; Al
the writer proposes to proceed fo the consideration of house : pipe or tfis(rmmecling man-hole, as already (\cscribcd; and the MR
drainage proper. j arca of the inlet air-pipe shall in all cases be at least double Al b

: that of the ontlet ventilating pipe in the clear. HleLnnati

ITouse DRAINAGE. ; It is contended by some writers that the inlet for fresh air i iéi

. . - . , should be at the head of the drain, and the outlet at or near i 1i*

It is pmposgd to take certain propositions as axioms granted } the disconnecting man-hole,  The objection to this arrange- 5 el
by all sanitarians, and to entarge on these. The axioms are i ment is that the soil-pipe will either remain unventilated or a s ERERI
taken from a report Yrcpm:c(l by & committee appuinted hy the : separate system of ventilation will have to be provided for it, AELE R

Civil and Mechanical Engincers b(’('."'({‘ . el . thus introducing unnecessary complications, The argument, HELES IR L

If no remark be made on any particular axiom it is considered in its favour, that it follows the flow of the drain, does not scem - ; gL

I

¢ :

that this requirement can be thoroughly carried out with glazed
stoneware pipes, if they be thoreughly bedded in conerete, and
no contact with any part of the foundation of the house be
permitted.  He, however, prefers to use cast iron pipes where a
drain passes through a louse, and considers that with this
material it is to be preferred that the supports should be at con-
siderable intervals, and that access to all the joints should be
simple and casy, and that the drain should be in such a position
that it will come under constant inspeetion.  Under these con-
ditions leakage can be quickly detected, and injuries from
rusting may be reduced to a minimum, .
(2.) The main drain of the house shall be ventilated at its
upper extremity by means of a continuation of the soil-pipe, or
by a special pipe provided for the purpose, such ventilating
pipe, whether connected with the soil-pipe or otherwise, having
a clear sectional area of at least 10 square in. throughout, and
being carried to such a height that its outlet shall be at least 3 ft.
above the eaves of the roof, and the same distance above any
window or opening in the roof not being a chimmney, and not
less than 6 ft. distant from any chimney or opening in the roof,
whether of the house to which it belongs, or of the next ad-
joining house measured in any direction, The main soil-pipe
shall be similarly ventilated, and if there be more than one soil-
pipe, then each such soil-pipe which shall be longer between
the Dasin of the closct and the main drain than 8 ft. shall be

there is not much reason to fear that the air passing up the
drain, which is more volatile than the water flowing down it,
would have its current arrested by the traversing current of
waler; on the contrary, it is probable that the effect would be
that the current of alr would be temporarily accelerated, and
especially would this be the case when, as frequently happens,
the drain has a diameter of 6 in,, while that of the ventilator is
4 in. ; also, if the water in the drain were giving off vapour
this would rise in the drain and travel in a direction contrary
to that of the water; this, therefore, scems to be the natural
direction of the current,

Writers have repeatedly stated that the number of ventilating
shafts should, if possible, be increased indefinitely, and from
some of the statements to this effect it may he inferred that the
relative elevation of the several shafts is a matter of no impor-
tance, and that rain-water pipes may be used for this purpose,
It cannot be too often or too urgently repeated that this is
altogether a mistake (see ITood on “ Warming and Ventilation of
Buildings,” p. 360), that under no civcumstances should rain-
water pipes be used as drain ventilators; they cannot go above
the caves of the roof, and therefore the foul air from them is
lisble to enter the house; also if more than one upeast shaft
be used it will not, wmless each shaft be of exactly the same
height and leated to cxactly the same extent, and affected by
the wind in just the same manner, increase the ventilating
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efficiency, but will vather diminish it.  The wrifer has fre- f used, and every water-closet shall be trapped, and shall be {1
:

quently come across systems of ventilation which were faulty
on this account ; but when the system of ventilution is simple,
that is to say where there is one upeast shaft for cach in]lvi,
where the inlet opening is of ample dimensions, and leads as
diveetly into the drain ss possible, with few or no ingles or bends,
lie has found no difticulty, and he is of opinion that cowls of
any kind should be avoided, and that a Mica return (lap on the
inlet opening is unnecessary, Where the work can afford it, o
ventilating disconnecting man-hole should he built, as it affords
casy aceess to the draing but o perfeetly stisfactory arrange-
ment can be made without it so long as the drain remains in
good order.

The disconnecting trap should be self-cleansing; thevefore, it
must be of large radius with casy curves in all divections, and
there must be no projections or corners in it which will cither
arrest the flow through it or tend to colleet deposit. These
requirements condemn all forms of dip frap, and in fact the
only trap which will satisfy them is the (ll'(hll:ll‘.\' syphon frap,
if the radii of the curves be sufliciently great, mull it be of
good form throughout and well glazed, ~ No inspection pipe in
the middle of the length of the trap is possible; this would
seriously retard the flow and cause deposit, A caseade action
is recommmended by some, but consideration will it is thought,
show that this action, while it may by the greater head obtaned
with a small supply of water force an obstructed trap, does not
really offer any advantage which does not exist to a greater
degree in the ordinary syphon described above,  1f with the
cascade action a greater local head be obtained with a reduced
amount of water, it is at the sacrifice of the general gradient of
‘the drain, and therefore of the rate of flow in it.  With the
cascade action the distance travelled is geeater than with the
other system for the same fall, and the very fact of the head
beingr obtained proves conclusively that this trap has a retarding

air aRmA AR 4 e LA+ A i gt A+ S i . it 1 = 7 W e 4w hien

arranged so as to prevent syphonage.

(5.} The averflows from safes of closets and of baths, and
from cisterns, shall be discharged into the open air in an ex-
posed position, and shall not be connecled with the soil-drain or
rain-water pipes, either diveetly or indirectly, but shall act as
detectors,

(6.) All sinks, baths, lavatories, and urinals shall be trapped
with suitable {raps, and the discharges from them shall he
arried ontside the walls of the house, and shall not he con-
neeted divectly with any soil-drain, nor shall they be introduced
under the grating of any trap, but they shall terminate in the
open airy, and not near any window or other opening,

The writer is aware that many sanitavians prefer to intro-
duce the pipes leading from sinks, &e., under the gratings of
the yard gullies, but he thinks that thisis a mistake, and that it is
far preferable that the discharge should be made fully in the
open airy so that there may be as little chance as possible of the
collection of any matier in the pipes, than that it should be
hidden out of sight and, possibly, choked. If the gratings
become foul from this eause, it 1s better that this should be
apparent thau that it should be hidden; it is the object of
scientific drainage to bring any collections of foul matter to
light, not to hide them.

(7.) All water-closets, urinals, and slop sinks shall be pro-
vided with suitable flushing cisterns, and the flushing-pipe for
any closet shall not have a less internal diameter than 13 in,,
and the height of the flushing cistern above any closet, wrinal,
or slop sink, shall not be less than 4 ft. It shall be impossible
to draw water from any cistern used for flushing purposes for
any other purpose than that of flushing.

(8.) The cisterns used for general purposes shall be casily
accessible, and shall be provided with covers ventilated into the
open nir outside the house by a rising pipe other than the over-
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flow pipe, and no pipe from them shall be conueeted in any way .
with any soil-pipe drain, or with any pipe receiving the discharge *
from any bath, lavatory, urinal, sink, or flushing cistern.

(9.) No rain-water pipe used to receive the waste from any
bath, lavatory, sink, or urinal, shall be placed near a window or
other opening, and no rain-water drain shall connect directly
with a soil-drain, and no rain-water pipe shall be used as, or

(3.) No pipe which passes through any part of a house not connected with, the soil-pipe nor as a ventilating pipe.

being a soil-pipe or soil-drain shall be connected dircetly with Though there are many bad sanitary appliances in the market,
the main drain, the sclection of good ones is a simple matter, requiring little

(4.) No water-closet shall be situated mnext to a laxder or more than common sense knowledge, it being obvious that sharp
place where food is stored. No pan-closet or D trap shall be bends and angles and straight vertical sides are undesirable,

effect on the flow, and the conclusion arrived at by the writer
is that it is far better to make the best of the gradient procur-
able, to have a length of drain next to the trap from 1 {t. 6in.
to 2 ft. long, falling at the ratc of 1 in 6, than to have a local
vertical fall, whether small or great, and that i this manner a
far hetter scouring action and a cleaner trap would be secured
than with a caseade action trap.
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On “The size of Ilowse Draing, and the use and misuse of

lavger volume of fresh air to lmss through our drains than has

ﬁl'ra]w,h by Jonux Hoxeyman, F.R.LEB.A. ; hitherto been customary—in short the more nearly we ecan make
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N that all utensils should retain matter liable to decomposition for 1 atmosphere, it heeame harmless—as a homeeopathic globule in a Gt .
R as short a time as possible, but should pass it quickly to the ; glass of water,” 1 would be inclined to use very much the gRii i - -
N R I drain, }\']n?h in its turn should pass it qmcklx to the sewer, sume lingunge now—and 1 regret to say there is almost as |1 1 i | .
N (:‘Ulllp]l(':l.tlulls b'ulh in apparatus and in the '(lrmns aud ventila- much need to use it—but we have made an immense stride ’ ” i
N ting and inspection chambers are most undesivable, and economy when we are able to plant our feet upon ascertained fact instead AliitEaIne
BNt without loss of eflicieney should be studied.  Finally, whatever of reasonable hut somewhat, vague deduction. ? il HIENN - -
- 63 sanitary work is done it is of the first importance that it should We may indeed say that we have now a new and potent DlEGRT A
1 1 be done wvll,.thut the construction should he thoroughly aceu- araument. in favowr of drain ventilation. We advise it not | R ,i
: . ate and carried out in a trustworthy manner, merely for the dilution of noxious gases, and their rapid re- iR HIEIY -
R moval, or for the relief of hydvostatie pressure, or the aeration HARIIHE F
" { . [For discussion on this paper see paye 280.) of sewnge, but also for the destruction of discase germs, or at HE R
fiHHH y !(‘:lst the utiun.uutiu.n of suspended virus 3 and it is evident that : HH :
I ; : if we su_cccu:l in this we render our acrial drainage, if T may so s ! 11
i ——— call if, innocuous, so that even if it accidentally gained admis- pani;
H ; ston to our houses it would do no harm.  To secure this, how- 55
i every, even parlially, it is obvious that we must allow a much Pt
NN
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‘ . them approach in airiness to the condition of open drains the ;
i RECENT investigations scem to prove that certain elements of ; better. . These remarks apply to drains of every size, but in this § *
s ordinary atmospheric air—chiefly oxygen—acting upon acrobian ; short paper I shall refer to house drains only. i ‘
5; microbes, destroy or attenuate tflt‘il' virulenee, so that in cither : One reason why I do so is that it seems almost a Topeless ;
,5 case the microbe, as a vehicle of s!)ecifjc disease, is.mmihilntc'd.' task to convince those who have control of the common sewers g
il l_hc sngmh_cance of this fuct', in 1cluimn_ to the proper ventila- : that anything in the sh:!pc 'of ventilation is called for.  After M
ﬂ tion of sewers aud house drains, has, I think, not been generally ; nearly forty years of sanitarian effort, argument, entreaty, and Hikilly

realized.  The earlier advocates of such ventilation—among
whom I venture to claim a place—aimed rather at the dilu-
tion and rapid removal of sewage cmanations than at the
destruction of associated microscopic organisms; but they were
not without some apprehension of the truth, since demonstrated,
that such organisms are practically destroyed by the action of
atmospheric oxygen. It is exactly thirty years since I myself
publisLed a paper on sewer ventilation, in which I endeavoured
to arouse the better class of my fellow citizens by pointing out
the fact that while they in the most elevated and least crowded
parts of the city had to submit to the frequent recurrence of
epidemic disease, the people on the banks of the river (which
secemed to them so pestiferous) were almost exempt from any-
thing of the kind, And my explanation was this: I said that
“the agents at work in both localitics were identical, but they
were differently developed.” In the one case tainted air, undi-
luted and confined for miles in unventilated sewers, remained
pestilential, whereas in the other, “mingling freely with the

¥ T venture parenthetically to ask, if the protective effect of attenuated
virus can only be obfained by inoculation? There seem to be grounds for
inferring that it may also e obtained by inspiration or abserption,

painful and costly experiences, it is now almost as necessary as
ever that those who connect their drains with common sewers
should cavefully protect themselves against the risks they ran
in doing so. In this and many other things, sanitarians have
been very much like the “importunate widow,” but after so
many years’ ineffectual reiteration of the same tale, they may
almost. be pardoned if they begin to despond. In the case of
house drains, however, they are able to appeal to individuals,
and individuals are more amenable to reason. Now, our house
drains are under our own control, we can cut them off entirely
from the common sewer and ventilate them as much as we like s
and in view of the facts already referred to, this important
question presents itself : do we in practice ventilate our house
drains sufliciently to secure the best vesults? I think it is
perfectly manifest that we do not, and that it is simply impos-
sible to do so with drains of the size generally nsed.

Pipes of small diameter are recommended to facilitate rapid
flow and scour; but we want rapid flow and scour of aerial as
well as of liquid sewage, and we are met by this difficulty, that
whereas small pipes are best for the one purpose, large pipes
are absolutely necessary for the other. Now while we admit
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fhe importance of dealing with the aerial as well as the liguid
contents of draing, we have hitherte made no adequate pro-
vision for doing so.  We have, no doubt, several schemes of
deain ventilation whieh are theovetically good, aud which are
useful so far as they go 3 but they stop a very long way short
of that thorough tlushing of the dvains with fresh air which is
desirable.  Tn order to hring ont elearly the difference hetween
what is usually done and what 1 think ought to be done, let us
suppose that we ave dealing with a howse of moderafe size,
Laving, say, two baths, three water-closets, three basing, and
three sinks 3 o 4 in. pipe would suflice to carry away the sewage
from such a house, but in practice s in. pipe wonld prohably o
used.  Now in many—1 fear T must still say in most—cases no
attempt would be made to ventilate this drain at all, although
soil-pipes conneeted with it would for the most part be venti-
lated. . In some an outlet shaft would he provided, 2 in. in
dinmeter, in some 3 in., and in a comparatively small number
shafts 4 or 43 in. in dimneter. Let us consider the state of
matters in such a drain with the outlet shaft of the lavgest size.
1f we suppose that the contents of the drain would fill a 4 in.
pipe, the 43 in. shaft woulidl give an aven almost equal to
that of the remaining empty scgment of the 6 in. pipe, so
that, roughly, what we have to do is to ventilate a tube, say
5 in. in diameter and 100 £t long, the greater part of which is
lorizontal.  Iven assuming that there ave no restricting cowls
or gratings at cither end, it is manifest that in such a tube
there could hardly be any appreciable current without the
application of great mechanical foree, even if we suppose the
fube to be smooth and empty. But the tube we have to deal
with is neither. It is rougl, and it has for the greater part of
its course an exposed surface, greater than that of a 3 in. tube,
part of which is in motion in an opposite direction to that which
fhe acrial current would naturally take. In such civeumstances
it is evident that the current would not only be sluggish but
variable, now in one direction, now in another, and often, when
opposing forces were well balanced, stagnant, If such be the
condition of a drain with a § in. air outlet, I need hardly pause
to consider the condition of the great majority now in use,
which hiave nothing like so much ventilation.

Of course everything depends on what we call ventilation.
If we mean by that term such a change of air in the pipes as is
possible under the conditions just described, we may admit that
some of our house drains are ventilated; but if we mean by it
constant flushing of our drains with fresh air having something
like its normal proportion of oxygen, then I fear we must say
that none of our house drains are ventilafed—with such

JOHN MONEYMAN, 283

!'ostrwl.o(l sectional aren and consequent friction the thing is
nnynssnl:lo. °
\ »

llu (.ll,“f?h.m} then comes to be, ean we provide the air space
nu}..\h.u.\ or veutilation without either extending the exposed
bl.lll.illt't' of the sewage or of the contaminated periphery with
which the aiv must. come in contact? 1 venture to think that
it is quife possible, and indeed casy, to do so by means of a
simple contrivance which I now submit to you (Fig, 1),

FIG: 1.

A, PROPOSED KREW FORM OF DRAIN-TIPE,
B, Orpixany Six-ixcn Draix-1'ipe,

The same quantity of liquid is ehown in each,

A drain-pipe such as this may be made of any ordinary size
but assuming that one having the upper portion 121n. in
dmmgtor would suftice, let us contrast it with the drain already
(l(,"SCl.‘llj(_'(l. In the first we had a sectional area for the trans-
mission of air of (omitting fractions) 15 in., in the other you
!la\‘e 120 in,; in the first the surfuce of sewage exposed is 6in.,
n the other 2§ in,, assuming that the maximum flow would fill
a 4in, pipe; so that in this new pipe there would be fully a half
less exposed surface of sewage, and cight times the amount of
air' ; besides which the flow of sewage would be more rapid
being more confined. In such a drain 100 ft. long, open and
unobstructed at both ends, the current would not be over-
powered by friction, and would hardly be affected by the
comparatively trifling area of moving swface; and we by no
means advise that it should be open at the two ends only; but
at as many points as practicable along its course. Dealing with
cmnpnrahvely pure air we would be at liberty to make Tnter-
mediate openings without risk—the fresh air would thus have
the upper hand and keep it We can give air as well as water
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fl(i)l(‘) t'{:::ﬁh\\tz?tzlzo’“{:ill(llz:::li:ll(li;;t s moro dangerous fo overchargo | f;rense in close proximity to the sink, especially where much
1l But while I recommend the use of large pipes immediately q 1t water is used, but I think the difficulty may be got over by
" i3 . . . . . . i iU ¥ » . a
in connection with the house, that is to say on the inlet side of a contrivance which I shall now describe (Iig. 2).
gl the manhole and intereepting trap, I must observe, that in most FIG. 2.
_ 1BLS cases it will be advisable to uso pipes of small dinmeter between o
!‘ iELY the intercepting trap and the outfall, csrociull_\' if that outfull ]
: be a common sewer,  Iu that case our object must be to leave '
Tttt B no room for air in the pipe—to use pipes large enough to hold L — :
E HiElE the sewage and no more, so that when full or ncm'rl-:y full the AL AL S AL R ST A
| é air may be expelled from them, 1 speak of things us they are, =:f: ;
il ¥ not as they ought to be.  Our sewers ought to be ina different = BEGTION ON LINE A.B,
l 1 condition, but while they remain a source of danger the more ;
1 A1 e completely we shut them off from our dwellings the better, and i
. 811 the less we allow their polluted air to remain in contact with e = = = o T ES
{{t 1. the seal of our intercepting trap the better.  Where the outfall @ :m:] |5 E:
r 1 * . . . e ——- 1 .
i) i is rood and the branch may be safely ventilated the large pipe Hitk
‘! v g" . . g" l l x ab ks
1 E of the scction shown will be best.  In short, the use of the one - 5] B
{A i i . . . . e . TSR f =] \ —u \' —u \¥ = N3
i or the other is indicated by the practicability or otherwise of : 5
i . . + i
; h thorouch ventilation. o, J ¥ 1
| o - mak - two remark ans i _ s ] B IR
£ T 1 [ » . iy ) Py - '-—._q i I
;fg | I must now make one or two remarks on the use of tm]:q‘m . NS - e HE
14 connection with a thoroughly ventituted house-drain,  The . e rn = el P
; A . . S, " i
complete isolation of a hwuse-drain is a fundamental condition, ;
_ . . . . PLAN :
5 1t must not be connected aerially cither with a common drain i
3§ or with the drain of any other house,  Having sceured that C. P1re ¥roM SiNk, D, PIrE T0 DRAIN,
B! condition Ly means familiar to you all, and having also secured _ Thi \ . :
i the thorough flushing of the drain with fresh air and water, 1t _j "SdCO‘}S;StS of a shallow box encased with cold water, and :
RE follows that trapping, as a protection against foul air, is un- ‘ covered with a movable grating resting about half-an-inch or
il necessary. more, according to circumstances, below the level to which the
1 “We ave practically safe, and the fewer traps we have either : waste \\'ntfer]wlll rise. The casing or jacket is really an ex-
H outside or inside the better. ‘We do not require to trap soil- : %::a]\l:(l)(l)llll(lotltll'O: fco.ld I‘mti?l"‘sul’l’].‘i’ to‘the sink, al‘ld the water in
pipes, rain-water pipes, or gullies; and by leaving them trapless ‘ ho < hercfore be frequently rveplaced. The contents of
1 we only the better insure the purity of the air in the drain, the sink entering this box would at once spread over the cold
The truth is that by a lnuliiplic.ity of traps wo create a : b{.)t.tqm and 1m|nn e against the cold sides and raised central
) - division. Much of the grease would rise through the grating

multiplicity of obstructions and deposits, and to that extent and L bove s :
i interfere with the rapid cleansing and efficient ventilation of ‘d“‘lco“glci" above it, and thence be easily removed, but a %00(1
; the drain. The only excuse for using tmil)s inside at sinks, eal would no doubt adhere to the bottom and sides of the box.

§i baths, and the like, is to protect the inmates from cold draughts. At]de‘l’l'e*iSiO“ is made at the end of the box to catch sand or
Tor this purpose some obstruction is no doubt necessary, but it ot ILI: solids; the s1ze “'0“](_1 be in proportion to the amount of
need not take the form of a syphon trap. If it does it is most work to be done in the sink. It is evident that such a box

@ mmi T

?

desirable that cvery trap of the kind should be accossible : would be quite casx.ly clcalled, am.l that the cleaning of it could
Hig and cleansable from the vessel with which it is connected. : not'be neglected without interfering with the use of the sink;
: Scullery sinks should be provided with a grease box, which 1:1010(;"0}', as it would not be enclosed in any way it would not
: would also serve as a trap ; but it ought to be inside, easily got GIO“I’ (1’1 sight and therefore out of mind. .

! at, and regularly cleaned by the servant who works at the sink. : w ts-ml conclude with a word or two about the trapping of
iy By appliances at present in usc it is impossible to catch the t\ra er-closets. The ordinary wash-out closets have necessarily
1 aps which prevent the inconvenient or otherwise objectionable
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ingress of external air, but T have no doubt that a gend valve
closet without any trap is hygienically a greatly supervior appa-
ratus. The external air is efectually excluded in this case by
the water ield in the basing but it would be sugliciently excluded
by the valve itself if we asswme that the aiv in the house drain
is innocuous 3 there is therefore no use of a trap in addition to
the valve, and without that obstruction the contents of the
closet ave at once discharged into the dvain and carrvied clear of
the house in a few seconds.  In this way you not only with
certainty get quit of excrementitious matter, but also of water
which has been in contact with ity whereas in teapped elosets
you may get vid of the former but not of the latter, and in many
varieties you get rid of neither. It is about twelve years since
I fiest ventured to use trapless elosets, and Ihave recently had
an opportunity of comparing some of these, which have heen
in use for more than ten years, with trapped closets of about
the same age, with the following result: in no case was I able
to detect the slightest smell from a trapless closet, however
long I held the valve open, and in every case where the closet
was trapped a most offensive smell was pereeptible, if the valve
were kept open for a few seconds.  All my experience indeed
points to this: that our hest chance of safety lies in so con-
triving our house-drains and plumber-work that there shall not
be one single receplacle where stagnation is }mssnblc throughout
our entire system, and that the pure air of heaven shall con-
stantly permeate every nook and eranny of it, L

Besides plenty of air and a good scour, and periodical flush-
ing, one thing more is desirable, if not essential, if the con-
tents of our house-drains are to be harmless, and that is that
they should be regularly cleaned. 1 may not enter npon this
sub.ject now, but venture to say that I see no difliculty what~
ever in having this cleaning done periodically at less expense,
and with very much less trouble to the occupants of the house,
than a somewhat analogous operation to which we are quite
accustomed—the sweeping of chimneys. There is indeed no
reason why we should not have drain-sweeps as well as chimney-

sweeps.

[This discussion applies to the two preceding papers by Mr, R, E.
MippLETON and Mr. Joux HOREYMAN,

Mr, Daxien Exrrace (Margate) opened the discussion, and re-
marked that he agreed with Mr. Middleton that the best way to
ventilate a sewer was by carrying a pipe from it to the top of every
house, though he thought the pipe should be taken as close to the

oy i
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seal of tho disconnecting trap as possible. Ifo nlso considered that
tho disconneeting trap should be self-cleansing; but he could nob
ngree with My, Middleton that a plain syphon trap was ns good as a
cascnde action, Ilis experience fanght him that with the former it
was diflicult for paper, &e., to pass through unless before n heavy
flush of water. He had experimented with them, side by side, with
cqual quantities of water, and under cqual conditions, and found that
whilo the cascado action forced water at onee through the trap, in the
olher the water frequently slipped underneath the paper without
carrying it throngh,  With regard to the waste from sinks discharging
over instead of under a grating, he might say that he had tried them
both ways, and his expericnce showed him that it was best for the
wasto 10 be so fixed that it would deliver the discharge straight on
to the seal of the trap, but that the outlet of the waste should be so
fixed and tapered off that bad smells from the surface trap could not
readily pass up it. The advaniage of this arrangement was that
there was no aceumulation of filth upon the grating.  Speaking with
respect to M, Honeyman’s paper, he pointed out that that gentleman
snid, the only excuse for traps inside under a sink was to keep out a
cold draught. To his mind there was n much more important reason,
viz., 1o keep out impure air.  They all knew that waste-pipes became
quickly more or less fouled, and to have air constantly passing
through such channels, was, to say the least, very undesirable, 1le
was sorry to hear the author so strongly advocate those, so-ealled,
trapless closets. 1le had hoped that, by sanitarians at least, this
system had been condemned. 1If they could ensure such apparatus
always being fixed under the conditions insisted upon by the gentle-
man who introduced them, viz., complete trapping and ventilation of
the drain and soil-pipe, and & good fiush, they might be tolerably
wholesome, but this they could not do. 1f the closets were made,
they would be fixed, either ignorantly or wilfully, regardless of
conditions, He had recently removed one which was fixed to an
untrapped drain in conneetion with a cesspool ; and upon one ocea-
sion he was shown over some large houses at the West End of
London in which this system was carried out (the builder being a
strong advocate of the arrangement). In connection with the first
closet which he attempted to flush there was a defective flushing
apparatus, as no water came into the basin, which he found dry and
in an unclean state.

Mr. Rocers Fiein, M.Inst.C.E, (London), expressed his general
concurrence with Mr. Middleton’s excellent paper. Regarding the
ventilation of sewers by pipes earried up the house, he quite agreed
with Mr, Middleten, assuining his meaning to be that if pipes were
adopted they should not close the openings in the streets, as was
often done, which was a great mistake. He also agreed with what
the author of the paper said about the use of east-iron pipes in house
drainage, One of the best methods of using these was the one
adopted in the United States, where the cast-iron pipes were invari-
ably made to pass under the house and hang along the side of the
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wall. This was an admirable plan, as the pipo was always visible,
and any defect could at once be detected.  He did not quito under-
stand Mr. Middleton when he said, *if there bo more than one
outlet ventilating pipe conneeted with the house-drain, then each
such portion of drain and outlet ventilating pipe shall be provided
with a snitable syphon trap and an iulet air-pipo or disconnceling
man-hole.,”  Thero wero cases no doull in which this might boe
desirable, but the great thing to be aimed at should be simplicity. T'o
have & multiplicity of traps and pipes would bo a mistuko.  Again,
it wag perfectly impossib‘o to Iay down hard and fast rules: the
matter should bo left for consideration in each individual ¢aso by
competent men.  As to the question of cascade action with discon-
necting traps there were differences of opinion, and ho had himself
tried a long series of experiments on tho subject.  The conclusion ho
arrived at was, that a certain amount of cascado action was desirable,
as they could not elear away the paper without it, but that too much
was objectionable, as it caused the sewnge to splash against the oppo-
site side of the trap. They must judge eases by the peculinr eireum-
stances that arose. Mr. Middleton said that the height of tho
flushing cistern above any closet, urinal, or slop-sink, should not To
less than four feet. This was quite right if they could get it, but
there were many cases where they could not, and he consequently did
not consider a hard and fast rule desirable in this instance, Thero
were, moreover, many flushing cisterns that would flush the closet
effectunlly at less than four feet, Mr, Middleton remarked that
“ though there are many bad sanitary appliances in the market, the
selection of good ones is a simple matter, requiring little more than
common sense knowledge.” 1le could not agree with this, for his
experience, which was considerable, taught him that the question of
whether appliances of this character are good or bad could only be
told by actual test. As one of the Judges of the Exhibition of the
. Institute since the commencement, he had had much experience in
testing closets ; but notwithstauding this, he never drew a conclusion
as to any new form of closet without practically trying it. Anyono
who formed an opinion from merely looking at a closet might find
himself very much deceived. Turning his attention to Mr. Honeyman’s
paper, Mr. Field said the author appeared to start with the idea that
they could not get suflicient ventilation in drains to make them satis-
factory as they were ordinarily laid. 1f the author meant by this drains
inefficiently laid, as was unfortunately too often the case, Mr. Field
quite agreed with the idea; but on the other hand, he was sure they
would never find any difficulty in getting a cylindrical six-inch drain
thoroughly ventilated, so as to have no smell at all emanating from it
if only it were well laid and made perfectly water-tight, “This being
so he could not see the necessity for the very complicated arrangement
Mr. Honeyman proposed, or that there was any corresponding benefit
to be derived from it. The author proceeded to say that * having
seeured that condition by means familiar to you all, and having also
sccured the thorough flushing of the drain with fresh air, it follows
that trapping as a protection against foul air is unnecessary.” 1Mo
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agreed with Mr. TToneyman that a multiplicity of traps was objec-
tionable and should bo aveided as far as possible; but could not
coincide with him that trapping should be done away with altogether,
On the subject of greaso traps as ordinarily understood, his experi-
enco was, that that contrivanco was nothing but an unmitigated
nuisance.  Fach discharge which took placo from the sink passed
through the greaso trap and carried some of the filthy matter from
it nlong tho drain, thus cansing cverything in connection with it to
smell ahominably, The operation of cleaning a grease trap would
never bo forgotten by anyone who had assisted at it. The contri-
vancoe wag, morcover, generally quite unneeessary, its supposed neces-
sity arising from defects in the drains, Ile had removed grease traps
from many large institutions and mansions, and had always found
things work satisfactorily without them, as long as the drainnge
generally was in thorough good order. The next question he had
to refer to was trapless closets, lle had used them himself many
years ngo, and they wero still working satisfactorily, so that he could
not altogether condemm them ; at {lie same time he should certainly
not recommend them for general use, as their satisfactory action
depended on several conditions which would not be attended to in
general practice ; in fact, ho did not now use them himself except in
very special cases, In his Iast paragraph Myr. Honeyman made a
good suggestion about the cleaning of house drains.” He did not
think there was any reason why they should not be cleaned periodi-
cally, Just as chimneys were swept, and an arrangement might be
made for the workmen who came to clean the drains also to clean
the cisterns and look over the whole of the sanitary appliances.

Mr, J. Connerr (Manchester) also remarked upon the ventilation
of drains, and intimated that by considerable observation he had come
to the conclusion that whatever course they might lay out on paper
for the current to pass, it would certainly at times go the opposite
way. If they depended upon heat, they must at the snme time be
})repﬂred for cold, which of course reversed the ewrrent arranged by
ieat, e thought this was o matter sanitary engineers were apt to
overlook, Ife believed a perfectly satisfactory arrangement could be
made by a syphon trap without an access mankole, so long as the
drain remained in good order; bub it seemed to him they ought
always to provide for the drain getting into bad order. It should be
the custom never to bury any traps without aceess, either by a direct
manhole or af least by tools down an eye. e could quite corrobo-
rate Mr. Tield’s remarks as to the difliculty of selecting sanitary
apparatus. 1lle must say that every sanitary exhibition he went to
had a depressing eftect upon him, because it was usually an insanitary
exhibition : and, without exeepting even the latest one now open at
Bolton, he did think that a great work still remained for the Sanitary
Institute in the matter of sanilary exhibitions, So far, at nearly
every exhibition he had been to—he thought he had been to nearly
all—there was a preponderance of things that onght to be in a
chamber of horrors, He suggested that in future a select committes
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of the association should bo appointed to superviso the exhibits, and
bo armed with power to let no ap‘mmtus bo admitied into the ex-
hibition that did not meet with their n‘pproml. This done, they
would hnve the great result that, instead of being sncered at ag having
a small shop show, they would have the thanks of tho rubllc, who
wonld then be led to think that the Sanitary Institute could do somo-
thing for them, and was not merely a tool in the hauds of shopkeepers
and manufacturers.

Mr. E. C, Romys, F.RLILB.A. (London), said ho wished it to bo
particularly understood that the papers just read started from two
difterent points of view : ono was a repetition of what had been dono
in sanitary science for the benefit of houscholders up to the present
time, and the other was an original paper which aimed at the intro-
duction of something novel, The author of the latter deserved moro
commendation than ho had received ; but at the same time he knew
Mr. Field did not discredit original work, and would be happy to see
and recognise success when it came.  Mr. Honeyman’s paper showed
a great amount of ingenuity, and if worked out a deal of good might
come from the suggestions,

Mr. W. Winxissoy (Bury) drew attention to the paragraph in
Mr. Middleton’s paper in which he said: “The main soil pipe shall
be similarly \'enti];uted, and if there bo more than one soil pipe, then
each such soil pipe which shall be longer between the basin of tho
closet and the main drain than eight feet shall bo similarly ventilated.”
Tie should mnintain, in a case of that kind, that every soil pipe should
be ventilated irrespective of the length of it, whether it be eight feet
or eighty feet. 1le contended from his experience that traps wero n
necessity, and also maintained that Mr. Honeyman had himself
demonstrated the necessity of traps in his observation that, besides
plenty of air and a good scour, one thing more was desirable, if ot

‘essentinl, if the contents of their house drains were to be harmless:

and this was that they should be regularly cleaned. That to his mind
gave the deathblow to the o trap” theory, beeause if there was a
necessity for drains to be cleaned, so also was there n necessity for
traps to prevent foul air from entering the house.  1lis experience
had also been that to allow a slopstone pipe, even if only a yard long,
to act as a fresh-nir inlet for a house, was certainly a suicidal policy ;
because if they had such a pipe only a yard long, through which con-
tinually passed greasy water, it was impossiblo to use that pipe even
for a week without it being offensive.

Mr. R. E. Mioprerox, M.Inst.C.E. (London), in replying, said
he should not think of having the openings in the street closed, as to
do so was most objectionable, Four-inch pipes were no doubt very
small for sewer ventilators, but he considered that this form of venti-
lation was the only one practicable for the purpose, He did not say
it was the best, and he should be glad to lear of something better,
With regard to using different systems of ventilation in the same set
of house drains, if two ventilating pipes were put in tho same drain
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with one inlot ventilntor, he found they counteracted each other, and
weve equal only to ono system where one inlet pipe and one outlet
Fipo wero used, and the inlet pipo would, under theso conditions,
requently become the outlet one,  In his opinion if more than one
outlet ventilating pipo were used it was necessary to have & separate
inlet pipe for cach, and that cach system of ventilation should be
separato and distinet.  In making the remarks ho had done it was of
course open to overy sanitarian to make obljection, and if these
objections led to the whole question being sufficiently ventilated,
some system which would Do generally nccepted might be advan-
tageously drawn up.  'With regard to what ho said as to the selection
of sanitary appliances, ho could quite understand his remarks being
misumlorstom{. ITo did not mean to say that those things should not
be tested carcfully, for they should be, but it was easy to find a
moderately safe applinnco by the simple rules of common sense. If
they were ablo to test them of course 1t was all the better,

Mr. IIanry R, Newroy (Weybridge) said : I fear, Mr, Chairman,
the timo at disposal will only suflice to enable me to make a few
remarks, though I had wished to havo spoken in extenso on this par-
ticular question conneeted with sewering; viz., that air should in all
vossible wnys bo excluded from fouled waters: for which purpose 1
]IO](] that every drain and sewer throughout the kingdom, instead of
being nearly empty, and therefore full of air, as they now are
(excopt at storm periods), should bo always charged with liquid,
always full, always slowly overflowing; in fact, that an absolutely
enclosed and arrested rivulet should be created, running over and
away in every locality at a higher level than ordinary; so that, besides
storing reserved force for the most powerful removal of the contents
of any drain, by the usual drain outlet, at any moment desired or
required, other beneficial opportunities would arise to take advan-
tage of and to suit any circumstances by which the contents of
any drain, or sewer, must in all ways then be under entire control ;
instead of, as now, the contents of such drains and sewers being left
to the chapter of accidents, and remaining without control, restraint
or check to the unpleasant, destructive and deleterious properties that
fouled waters contain, With reference to animal and vegetable
refuse, solid or liquid, the actions of three of the elements on them
aro definite and distinet in all ways. 1st. Farth, by absolutely
enclosing organie refuse from the external air, can compel all organism
to resnme its original condition, its elementary innocuous condition,
2nd. Waler is, under any circumstances, but a temporary holder of
organic refuse, and if then kept from air, retains organic refuse in its
then condition without power, per se, to reduce that organic refuse to
a wholesome condition; but refuse water, in direct connection with
nir, has enormous powers of making the organic refuse of contagion
infinitely more baneful than when in its initiatory state, producing an
unhealthiness hitherto next to impossible to get rid of, accumulating
as refuse does day by day. 3rd. Air has no action on refuse, but what
is primarily intensely bad for the health of human nature; for air

wah

v et e g Al LT i LT e Db ML P T it i EL 1
S T T T s h

]

i
Lt
AT L 1 2
AR } N
SR
< : eyl
A RBRHIE
i LS
sl
ap ko
e Ik ha
e 5
1#5' i,l

e
s
Ly ¥
o g

e s, i e AR LR & AT PR ey 14 %




et i S et et

gl rprewrsirr i a- T -

e manaakin, o3 bt s, e ey et

e

oA PR H LT T

e By

prategniaeer

Ml %

Y
S eyl
ey

phmct

HELN et

b ok i SR i WL Y

jovsdiaiienn fonoipot i
ros et STy

R i Kyt BT e

s i ST e ] T

-

e

TN

202 JIOUSE DRAINAGE AND IOUSE DIRIAING,

attacks vigorously everything with mojsture in it ; so that everything
created by nature may ultimately be evaporated, diffused nnd given up
to it, for its own atmospheric purposes, to be subsequently returned
according to the natural and unfathomable laws !llmt control the
universe.  This natural process of distribution, or action of atmo-
spherical conditions, it is the absolute duty of hummity not to aid or
inconsiderately feed with any impurities whatseever, but where it
can and as it can, stamp such unhealthy actions out. Henee, if water
is used for getting rid of animal impuritics—and which 1 seo no
avoidanco of for reasons 1 have given elsewhere—il should enly and
solely bo used under the following condition, viz.: to bo held up at
pleasure, and overflow so as to obtain increased power for removal,
and to obfain at the same time the actually most favourable conditions
and powers for tho deodorization, the sterilizing and the destruction
of all impurities within its grasp. With the short timo at my com-
mand, the house drain less requires explanation as to how it can hold
liquid and exclude air; but for sewer requivements 1 can best eonvey
what 1 desiro to do to the meeting, if our friend Mr. Ioneyman, who
read a paper hero this morning, will kindly allow me to explain my
views by a reference to the model he has favoured us with and brought
here to explain his system for the better ventilation of drains: a con-
dition I am taking tho opposite view on. Mr. Honeyman’s
model shows o quasi sub-drain; that is, & drain with a
smaller drain in it at the botiom, not joined in the middle,
ns the two divisions have a free communication with cach
other by a horizontal and longitudinal opening throughout :
the object being, 1 understand, to contract a cireular space
for sewage at the bottom, and provide a permanent air circular reser-
voir at the top for ventilation, My view is, {hat it would be betler
that the semi-division between this dual form of drain should
De entirely closed up, so that the two parts be without any
connection one with the other ; that the lower (the sewage)
drain should be always full and running over and away, ns
before described by me; and that the upper one should
Do of the size for a man to pass through it easily, and other-
wise should be only used for surface and storm walers: the lower
drain would then, equally with the house druin, be in preeiscly the
condition required for the artificial correction or sterilizing of all fouled
liquids entering therein, and so that, by absence of emission of any
deleterious vapour, n source of nuisance and ill-health to humanity may
bo removed. Though I should like to say a great deal more as to the
considerations foreshadowed and as to many details, still 1 have, Mr.
Chairman, in essence, expressed the views I have formed on the sewage
question, holding firmly to the definite standpoint, that liquids must

{Note BY THE Ep11on.—It i8 presumed that, in Mr, Newton’s case, the
pipes would be kept full by the syphon being above instead of below the
general level of the pipes. Itisto be hoped that both Mr, Honeyman and
3r, Newton will hereafter prepare further details, showing the application of
their respective principles to an ordinary Londen residence of the first class.)
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bo kept absolutely from all contact with air, so long as they retain
in the smallest degree, any foulness or constituents for fermentation;
which fermentation ean only arise from the conjuncture of the two
clements—Air and Water,  On these grounds 1 mnintain that any
ventilation whatsoever of fouled liquids or of refuse waters is a fatal
ervor of the most profound character,

Mr. J. Hoxevaay, FRLB.A, (Glasgow), said he must admit
having spoken rather rashly with regard to the absenco of traps alto-
gether,  Protection from simell was quite as good a reason for using
traps as protection from cold draughts, e would not like it to be
supposed that he ndvised the omission of all traps between waste pipes,
&e., nnd the house, although he said that as a protection against air
from the house drain they would be unnecessary, Ile wasosorry he
could not ngzree with Mr., Field regarding the necessity of more air in
(he draing he thought it could be shown to bo physically impossible
to ventilate a drain_only six inches in diameter sufliciently without
mechanical force, Mr, Field said he gob a six-inch pipe perfectly
without smell; but even if he did he must be aware that a smell was
not. necessarily a test of the purity or harmlessness of the air. This
was n point often forgotten. Ile would like it borne in mind that
his remarks with regard to the doing away of traps were based upon
the idea that the house drains were entirely disconnected from the
common sewer, and that they were formed and ventilated and kept
clean as he had suggested.

On * Ilealth, Comfort, and Toconomy in Cotlage Construction,’
By J. CoRrBETT, Sanitary Engincer.

Iy studying this question, and the cognate ones of improving
city slums and providing block-dwellings in populous districts,
I have inspected the slums of owr largest cities, and also theh"
improved dwellings : visited and lectured in many manufactur-
ing towns, and collected plans aud useful information from
Many SouUrces,

The liberal offer made hy Mr, William Westgarth, through
the Society of Arts, for essays on the best means for providiﬁn‘
dwellings for the poorer classes of Central Liondon, induced me
to prepare an essay and plans for block-dwellings, to which was
awarded in 1885 the premium of £100. =7

_ Many of the special features of these plans for block-dwel-
fings are equally applicable to ordinary cottage or small house
construction, and so 1 have embodied them with some modifica-
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tions in the following paper, in order to bring {hem under the
notice of cottage Euil(lcrs in this populous manufacturing
district.

The recent tendency to return to Old English examples for
middle class houschold furniture, and alse for strueture and
arrangement, may with advantage be extended to cottage dwel-
lings. By judicions moditication and adaptation tu madern
ideas of comfort, many old features of cottage construction may
be re-introduced, displacing the shabby jmitations of classieal
architecture which arc now ihe wsual features of cheap
building.

Before entering into structural details it will be well fo con-
sider what are the chief requirements of health and comfort,
and what the chief hindranees to attaining health and comfort
in cottages or cheap houses,

Health requires ample light, airiness, cleanliness, warmtl and
dryness in every room.

Conifort yequires avoidance of draughts ; avoidance of hollow
floors or walls forming warrens for mice and other vermin g of
weak plaster easily pierced by verming of weak floors, ereaking
and yiclding underfoot 3 of fragile ironmongery, shelving, :ul‘J
other fittings.

Economy requires that the cheapest efficient materials, and
the smallest quantity of materials compatible with efticiency,
shall be used throughout the structure.

In order to put my suggestions into some definite order, I will
endeavour to follow the several trades through the construction
of an ideal group of cottages, beginning with the exca ‘afors’

and bricklayers’ work.

The less excavating the better, as a rule, for cottages without
cellars. Surface soil should be removed beeause of its vegetable
consistency, and it is generally saleable,

« Made ground” or filled up stuff is often a perilons founda-
tion either for health or stability. A great sanitary authority
is reported to have stated some years ago that midden refuse
tips were not fit for building upon until two years after their
formation : and this fatally misleading advice has been repeated
again and again by caveless writers, Common experience proves
that such refuse tips remain foul and give out injurious cmana-
tions for scores of years, probably for centuries, after their first
formation. In my opinion the only structure for a house floor
on such a site compatible with health, comfort, and economy is
that of raising the house floor two steps above the surface level,
and covering the site with half-brick .arching and a coab of
pitch ; thus providing for free ventilation batwceen the foul
ground and the floor, and preventing any direct emanations
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from the ground into the house. The bricks used for these
arches and their foundation walls may be of inferior quality
and rough shape.

The outer walls nced not be more than one brick (nine
inches) in thickness, The great majority of middle-class
houses in Lancashire have walls only this thickness, and it must
always be remembered that to insist on a needless thickness of
walls is 1o insist on n needless burden of rent caused by their
extra cost,

The outer facing-hricks must be of hard, impervious quality,
and this for many reasons.—They will thereby prevent rain
from soaking through to the rooms~—They will avoid liability
of the bricks to bursting by frost and thaw.—They will retain
their warm colour, not becoming cither mossy or soot-stained.—
But most important of all, they will keep the house warm by
avoiding taking in moisture and gradually evaporating it out
again, n process similar to that of a porous water carafe, by
which the inside temperature is made many degrees lower than
the external air,

Where the bricks are not sufficiently impervious, they may
be protéeted externally by a couple of coats of boiled linseed
oil, lnid on ot while the walls are dry in swnmer time. Mine-
ral oil or melted wax will also answer the purpose.

Stone walls may be similarly benefited by two coats of Port-
land cement wash, of the consistency of cream: and this may
be slightly tinted where so required.

"The most serious fulse economy commonly made in connection
with external walling is the omission of overhanging caves in
all but the front walls, By an overhang equal to only one-
twentieth of the height of a wali, about nine-tenths of the rain-
fall may be kept off it, and its dryness and warmth materially
increased. At the same time such overhanging caves on all
sides give a much enhanced appearance to the house.

Cavity-walls are advisable where much exposed to driving
rain, or where bricks are somewhat porous; but they are objee-
ti.omlble as forming harbours for vermin, and also means of
airway and possible contagion between adjoining houses.

Artistic effects searcely come within the range of this paper,
but as comfort is certainly promoted by tasteful appearance, I
may call attention to the excellent effects attainable by suitable
corbellings, arches, salient courses, and other very inexpensive
uses of common bricks, infinitely preferable to the patches of
wrought stonework or fancifully coloured brickwork, often used
as decorative features on cottages.

The smoke flues offer an opportunity for considerable economy
and increase of comfort. We usually see similar flues, 14 in,
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296 COTTAGE CONSTRUCTION,

by 9 in., applied to the huge kitchen range of a mansion and to
the little fireplace of a cottage.  For a cotiage such a flue is
most inconveniently large; it is too large to heat, and therefore
draws poorly, while in windy weather it causes an CXCOSSIVO
dvanght through the room. A flue, 9 in. by 7 in, is lnvgo
enough for a cottage kitchen or bedroom it will draw better,
and require less sweeping than a lavger flue. 1t has been
uhj(-ctv(\ that by retaining less soot it evidently discharges more
soot than @ larger flue, but any such fendeney is more than
balanced by the great economy of fuel resulling from the
avoidance of irregular and excessive draught.

By reducing the size of flues, the bulk and cost of climneys
is materially cconomised. :

In connection with smoke-flues, T strongly advise the provision
of vent-flues from the upper part of each dwelling room or
bedroom.  None of the outlet valves, from Dr. Arnott’s original
type down to the latest so called “improvement,” will practically
work satisfactorily; but a much simpler and cheaper appliance
has loug been proved efficient,  'Phis is simply a short vertical
tube, 4 or 6 in. in dinmeter, huilt into the chimmey breast or
else placed heside it, open at one end to the room near the
ceiling, and at the other end into the smeke flue close to the
fire-place. A regulating valve may be added if desired s and it
is well to have a damper ov fire-board to close the five-place
opening when out of use, so as to cause the whole dranght
of the flue to act in extracting the hottest and least pure aiv
from the room, thereby having an important advantage over
ventilation by the fire-place, which carries off the lowest strata

of air, the coolest and purest in the room.

An important cconomy of space may be cffected in cottage
parlour or bedroom fire-places by sctting back the grate,
&c., some six inches within the projecting chimmey breast,
turning the flue from the fire-place directly sideways into its
smoke flue, and forming an arched recess over the mantel, deep
enough to contain shelves for ornaments, &e. A similar recess
may be made over a cottage kitchen range, where bright pans,
&e. can be kept.

For flooring of kitchens and sculleries flagging is a very
cheap and durable material, but coloured tileing on a good
concrete bed is far preferable in appearance, and but little
more in cost. It is much cleancr and freer from chinks and
cavities than boarded flooring, thereby reducing the usual
Yiability of kitchens to mice, cockroaches, &e.

Popular taste will scarcely tolerate yet the use of hard brick
window cills and door steps, in place of the stone ones on which

the cottage housewife expends so much bath stone and needless
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work : but cconomy, in this hrick making district, should induce
a preference for hard bricks set in cement for cills, &e.

In distriets where stone walling is as cheap as brickwork and
equdly dey, it may be used with great advantage in appearance ;
and here again it will be well o study the hold and effective
artistic features produced with alinost. unwrought stonework m
many old buildings; the adoption of such homely features,
Deing muel more suifable than the attempts at vich mouldings
and even earvings formd on some modern stone cottages,

Turning now to the carpentry and joinery, the most import-
ant question is the best form of flooring,

The common system of seant one inch boards on joists at
16 in. cenfres has many serious faunlts, and I think that a
modification of the plank flooring commonly used in warchouses
would be far preferable, ‘

I*or upper room floors in cottages, it would he usually a saving
in cost {o adopt plank flooring properly arranged. The width
of room seldom exceeds 12 ft., and 3 in. planks would suflice for
this beaving if well fongued and holted together. By using
8L in, or 4in, planks, a very stiff and strong floor would be
made.

Each room floor could he completely prepared in the work-
shop: the separate planks machine-planed, squared and grooved:
two one-inch bolt-holes bored laterally through each plank: iron
tongues inserted in the grooves: holts inserted from side to side
of the sct of planks and serewed up tightly: the surface finally
dressed off, and the complete slab of flooring conveyed to its
place and laid down on salient courses in the room walls pre-
pared to receive it.  In many eases it would be more economical
to make each room floor in three picces, joined together by an
under board and coach screws.,  "The shrinkage could be easily
taken up by tightening the through bolts. The chink round
the walls would be flushed with cement; and thus a strong,
warm, draught-proof aud vermin-proof floor would be made at
a cost not exceeding that of a common floor and plaster ceiling,
Such plank floors are more sound-proof than ordinary floors;
they also save about onc step in each flight of stairs and in the
height of the walls. For the ground floors, usually supported
on sleeper walls four to six feet apart, two-inch plailk Hlooring,
grooved, tongued, and through bolted, would be much warmer
than the usual onc-inch boards on joists, and very little more
costly. '

A similar cconomy of space and materials may be effected by
forming slated roofs on grooved and tongued boarding, carried
on purlius, &e., at from four to eight feet span, without any
roof spars, Very light boarding will suffice where inner ceilings
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208 COTTAGE CONSTRUCTION,

are used; and where the roof formns also the ceiling, 1}-inch
boarding with roofing felt under the slating forms a warm aud
dranght-proof structure at a moderate cost. Like the solid
flooving it has tho important advantage of not harbouring
vermin,

One of the weakest and most troublesomo fittings in a
cottage is the panelled door, with its casings, mouldings, lintel,
wall-plugs or nogs. I suggest a means of stmplifying and
solidifyine this complicated strueture by forming the casing and
mouldings of Portland cement, just as external cement monld-
ings ave formed, "T'he door hinges and lock plates to be serewed
1o fixing=blocks built at definite heights in the walls,

Window casings and mouldings for hinged or sliding case-
ments might be similarly made of Portland cement,

Wood lintels and bond timbers, which often injure a wall by
shrinking, and thus causing sctiling cracks, may be advan-
tageously replaced by very light 44 in. rolled iron joists, laid
flat, so as to bond the brickwork. ‘Lliese would suit well to the
cement casings above deseribed.

Wood skirtings would be replaced by cement with the same
advantages as above deseribed 1lor door and window casings and
mouldings.

Wood shelving should be replaced by light cast iron, pro-
tected by the Bower-Barff process of bi-oxidation, to prevent
rust : and these shelves could be directly built into the brick-
work.

Plastering of walls should be substituted by a thin facing of
cement, the brickwork being more evenly set than usual, so as
not to require much thickness of cement to form a true surface.
This ecmenting would completely prevent any piercing by
vermin,

The interesting examples of ideal furniture and structure
for cottage homes exhibited in the present Manchester Exhibi-
tion, in the Manchester Art Muscum in Auncoats, and at
other exhibitions, give many excellent hints for practical usc;
but too often they are cumbered by fantastic cupboards,
tables, &e., that would ill stand the trial of rough every-day use.

Still, we may hopefully notice that the rapid spread  of
education and a higher civilization among the working classes, :
is fostering in them a taste for more elaborate cottage furniture, :
and this improved taste warrants the introduction in cottage
building of refinements and claborations which but a few years
since would have met with no appreciation,

The ordinary coal fire cooking range is still most popular,
but the addition of a strong jointed gas bracket with a large
burner to swing into the oven, thereby providing a useful gas

J. CORBETT, 299

oven when the coal fire is not in use, would enable an carly
Lreakfast to be prepared, or a Sunday’s dinner cooked without
risk of burning while the house-wife was out.

Wherever cottagoe dwellings are massed in large numbers,
and vsvcciully where they are built near a manufactory using
steam hoilers, it would promote health, comfort, and ccont)ln;:
to supply a limited amount of steam heating to each cottage
Ly means of an oven enclosed in a steam casing in communica-
tion with flow and return pipes from a steam hoiler.

Euach oven should be about 14 inches cube inside, with an
ordinasy iron door; the oven enclosed in a 15-inch cube; the
intervening space constantly filled with superheated steam at a
moderate pressure, so as to maintain an ample heat for boiling
in the oven. This arrangement would prevent any waste of
steam, while yet providing an ample heat for the following
services :—

On rising carly in the morning a hot breakfast could be
Brcp:u‘cd without waifing to light a fire, A can of water could
o heated for washing the pots, the floor, &e. On washin
days the clothes could be boi‘cd and presently aired or dric(ﬁ
Dimer might be completely cooked with ample varicty, in-
cluding boiling or stewing, aud baking of pud(\iutrs, cakes, or
bread; these last only requiring a finishing brm?nin-n which
would be effected, as would the roasting of meat, e, by
lighting a large gas jet to supplement the steam heating of the
oven,  The room might be sufficiently warmed during cool
evenings by opening the oven door, and thus letting hot air
circulate into the room. Tea or coffee could be mostoperfectlv
prepared.  Ilot water for an evening bath for cither children
or parents might be provided; the scullery or a bedroom being
used as a bath-room, Infected or unduly inhabited clothes migh?;

be purificd without risk of burning them.
[

I these advantages might be provided at half the cost now
expended in fuel, by the well-known economy of having one
large fire properly used in a furnace, instea({ of manyc:small
fires wastefully used in open grates, which also involve much
divty work and waste of time. Domestic fires being thus
almost superseded, the smoke nuisance would be reduced to a
minimum, and thus cleanliness, culture of gardens, enjoyment
of the open air, and many other advantages would be secured.

Almost every town cottage in this district has a constant
supply water tap placed over a slopstone in its scullery, It
would be a great improvement to replace the porous and rongh-
surfaced slopstone by a glazed earthenware washing-sink
capable of being kept clean and sweet. co

As to closet arrangements, it is not difficult to construct
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300 COTTAGE CONSTRUCTION,

simple and efficient tub-closets, but after ins yeeting thousands
of cinder-sifter and other such closets, 1 cunclude that they are
not satisfactory with ordinary caveless and rough usage, I
am strongly of opinion that simple hopper and trap water closets
are the least objectionable and most cconomical applinnees for
their purpose,

Time (lovs not permit of my entering on other departments
of cottage construction, though the subject is of such extremely
wide interest as to encourage its complete discussion and I
conclude with the lope that these suggestions, and  the
accompanying drawings, may result in some practical improve-
ments in the homes of the working classes,

Prof. T. I1ayten Lewis, FILLB.AL (Tondon), said this paper was
upon a subject which in reality affected them all very deeply. A person
going through tho country places in which ho was a stranger, had
often pointed out to him the grand mansions in which the wealthy
classes lived. 1t often happened they could not see the mansions
from the rondside, ns they were generally hidden in the midst of parks,
gardens and trees; but what they did see, fringing the road and
giving a tone to the whole country, were the homes of the working
classes. ‘They could not take up the writings of any domestic English
poet without finding that he drew his inspiration from the cottago
homes. He would now request the many gentlemen present who wero
so competent to discuss tho subject, to furnish some comments on
Mr. Corbett’s excellent paper.

Mr. J. J. Brapsuaw, I'"R.1.B,A. (Bolton), said he had taken down a
few notes whilst Mr. Corbett was reading the paper. 1o must thank
Mr. Corbett for having taken the trouble to bring this matter forward,
for it. affected the bulk of the population far more than most subjects
dealt with by the Congress. The first note he had made was as fo the
couple of coats of boiled linsced oil. This substance evaporated, and
~ a better plan was to use a solution of wax. In addition tfo that, oil
discoloured the bricks, and the other substance would not do so to the
snme extent. With regard to the arrangements shown on the dia-
gram for small flues for cottage ranges, he was afraid they would not
always answer. The arrangement of the side flue for the air vent was
nice and effective. Tiling was suggested for kitchens and sculleries,
but the objection to it in this district, where flags wero reasonably
cheap, was that tiles were much colder to the feet than flngs. The
brick available in this distriet was very porous, and if used in sills
led to a more speedy rotting of the woodwork. There was one little
remark he must object to. Mr, Corbett suggested that the flooring
should be made up complete, and then taken to the place and put in.
The exigencies of building suggested one remark from him. He was
reminded by Mr. Corbett’s suggestion of the man who made a cart in
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his bedroom and then, after finishing it, found that ho could not get
it ont. Then again, if the flooring were made as suggested, the wood
would bo green and the shrinkage of the timber after a little lapse of
timo would leave it 01)011 at the joints, 'T'he same remark applied to
the roof boarding, He had done it often enough in the ercetion of
sheds, but to uso that method in a house would eause the jeints to
becomo open in a very short time. 1le was not quite satisfied with
tho idea of hanging hinges to anything prepared in the way suggested,
beeauso the fixing blocks would have to be of wood, instead of patent
cement blocks ; and in the event of wood, which was ordinarily the
ease, they would soon shrink and become loose.  1le was glad to see
that wood skirtings wero recommended to bo replaced by cement,
Tven the speculative cottage builders in this district had adopted that
plan, both for bedrooms and kitchens, The plastering of walls with
coment was a good idea; but the objection to it was that of expense,
83 cement was more costly than ordinary plastering. The only ob-
}OGUOII to the glazed earthenware washing sink was that they were
iable to crack. Any one who would take the trouble to walk down
a back strect of cottages where pails were in use, as in new property
in this distriet, wonld go away with the idea that something ought to
bo done, s the stench was intolerable; and if the water-closets were
used, it would Lo better, especinlly as there was such a good water
supply in this district. There was no question that the hopper and
trap water-closets were the best for the immediate removal of excreta
from the premnises.

The Rev. Caxox Arxinsow, M.A,, D.C.L., (Bolton), said he did
not rise to make any observations upon the paper, but to express his
great satisfaction that this subject should have come before the
'Congress. There was no subject which in theso days was more
important, The great enemy, both of the owners of cottage property
and the tenants, was the jerry builder; and if they could only get
good substantial houses built which were healthy, comfortable, and
economical, a great problem would have been solved. As to cavity
walls, all he knew of them was with regard to rats: if eavity walls
wero dispensed with, then they would have one less resort for the
rats, As regarded coal fires, many of them had been abroad and had
seen the miserable fires there; he did not think they would get the
working classes of England to do away with coal fires. Gas ovens,
however, would prove very valuable and useful fo inmates of cotiages.
He should like to ask Mr, Corbett if he could give any idea of the
cost of a cottage, or a row of cotiages carried out on lhis principles.

Mr. W, R. E. Coues (London) said he should like to ask a question
as to the steam cookery spoken of, for he understood Mr, Corbett to
say that the ndvantage it possessed was that it prevented overheating :
this would depend upon the amount of pressure under which the
steam was generated. 1le also asked Mr. Corbett to explain the use
of o certain recess shown in one of the diagrams.
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302 COTTAGH CONSTRUCTION. i:

Mr. J. Connrrr (Manchester), in replying to the discussion, said
th:thl\lr. Bradshnw(:poko of wax solution as being better tlm'n oil, |
1o should like to know whether that was the new mineral wax or
the common beeswax? i

Mr. Bravsnaw—The mineral wax, . . Il

Mr, Connert said that might do, ns the mineral wax was gelting On  Smoke Abatement,” by IHERBERT FLETOOER, il
cheap now. Ho might explain with regard to the bricks, that .tho |
best obtainable in Manchester, which was very near to Bolton, wero
not porous, but good and hard,  As to the fleors, ho did not propose to
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14 tho bedroom before placing its floor; a small travelling crano
R}:)l\llld answer tho purposul of raising tho floor, As to tho alleged
greenness of tho timber, he did not know why they should bo com-
pelled to uso green timber, and if it were well seasoned before bc;}lg
placed in position, he had had tho contrary experience to Mr.
Bradshaw ; for ho had known the floor {o burst upwards beeauso 1t'
was too dry. The subsequent moistening of the timbers from new
plaster, &c., had caused this. Having been nsked whether he had
practical experience as to his plan being workable, he might say
that with regard to cottages, it was still in the rango of th'e.or]v.; but
he had quite enough experience a3 to plank flooring to give him .ng
assurance of its practicability, As to the cost of a cottago carric
out on his principles, he took it that it might not be materinlly mor?_—}-;
not more than ten per cent. more—than tho ordinary cottage. r\\ it
reaard to the cost of cottages, he had known them built for £57 and
£70 each; but for a well-built and tolerably good ecottage, he did not
think they need go below £100. In answerto Mr, Coles, he thought
the temperature of the steam they would use would not burn anything,
and practically he was warranted in saying that overheating would bo
prevented. 1t was very easy in building a houso to make & vecess
over the mantel-picce, turning the flue quickly nsido; he took it that
it would be very easy, and that it would pay to do it, simply 'lJecm'sslc:
it would be less costly to make tho cavity than to fill it wit

ickwork. ]
bn;ll{: Corbett was then asked if he proposed that the flooring whon
put in in one piece should bo used as a scaffold, because that would
injure it. , .
mJll\l{:. Conperr replied that he should recommend the flooring to bo
covered with loose boards to prevent damage.

To Members of the Institute, who are probably surprised at 1l w “:

the dirtiness of a town, that invites them, 1t must appear cither,
that dirt is thonght 1o be sanitary, and that the town is there-
fore proud of it, or that it wants to be shewn how to clear it
away, and secks their assistance,

In both these opposite conclusions they will be right; for
opinions are divided between the two, or, at least, interests are,
and they sway opinion,

The smoke is the cause of the dirt, not the domestic but the
manufacturing smoke. The difference is shewn on Saturday
afternoons and Sundays, in the air, but the weekday soot of the
biF chimney remains spread over everything, and it is this
which gives a character of hopelessness to every attempt to
redeem a manufacturing town from that condition which causes
it commonly to be contemptuously described as that “vile
hole,”

But, we are told, that the dirt is wholesome,—that the soot
is a disinfectant,—and, that the gas, into which it should be
converted by complete combustion, is more noxious ;—that its
prevention, although required by law, would be a tax on em-
ployers, and a hindrance to trade ; and, that the dirt by debasine
the conditions of life lowers wages, by which lowering everg’r
one profits, except perhaps the workman himself,

The last argument should need no answer; it amounts to
an advocacy of an injustice to the producers in the interest of
the consumers.  As to the prevention of smoke being a tax on
employers ;—if the right means are adopted, and of these means
hereafter, its prevenfion is remunerative,—as there are many
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11550 | He apo (;gliffe G 011;1 v interostin o in this district; it was also a subjeet of pure air upon which all vegetation depends for existence, and
{ f.i ; 1 a Sl}b}.lec_ P’i"i;;’l‘]" in{ereslill“ to him personnlly. Nevertheless ns the its consumption does not at all affect the quantity of sulphurous
5 E}' 1 i :;;;E s‘]:]f;;e(:tn“ilich was to be Lrought forward—that of Smoko acid gas produced, the quantity of which depends entirely on
{ Shk Abatement—was of special interest in this town, and the time for the sulphug in the coal. r!‘his 5111!)11111'0115 acid is carried further
1: reading the papers on it was now very limited, 119 had felt obliged away and is lmrmlessily diluted, in proportion as there is less
e rather to shorten the discussion upon Mr. Corbett’s paper. solid soot to absorb it and drag it down to the ground. This
& g i ﬁ the gas which docs the mischicf, and it is the black part of
R : 1e smoke—the soot—vwhich by its every particle prevents the
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304 SMOKE ABATEMENT,

sulphurous acid from obeying the natural law of diffusion in
the boundless space of air above, :

There remains now only the fivst assertion wnanswered—that
the soot is a disinfectant, a smell destroyer—and does the work
of the public distributor of disinfecting fluid, and this at less
cost than he can,

Could this be established, we could still claim a right to
choose between the vival disinfectants, and might prefer to
trust for the prevention of discase to the removal of its causes
rather than to cither Condy's fluid, or to smoke,

Here the Sanitary Institute can help us by showing whether
by the prevention of the smoke we should lose o friend, and not
only a friend, but one we cannot replace. Sixty per cents of
deaths in the borough of thoese above five years are from discases
of the lungs. It cannot be denied that smoke is an irvitant
yet, if it can be shown that deaths from fever will inerease
more, than those from bronchitis will diminish, should the
existing law be put in force eficetually against the tall chim-
neys, they, in whose power it lies to enforee the Jaw, may hold
their hand awhile, till the causes of fever, which require the
smoke as a disinfectant, are removed,

The sanitary staff of this borough, however, will not allow
things in their department to come o such a pass as this, and,
unless it can be shown that the smoke is nowrishing, there
should remain no reason for tolerating it, beyond the difli-
culty of burning coal without making it. That coal can he so
burnt, there is ample evidence in all parts of the country; and
fliere are several makers of cflicient mechanical stokers and per-
fect smoke preventers, who can provide anyone, whose chimuey
is complained of, with the means of entirely, not partially only,
discontinuing his nuisance. A mechanical stoker or machine
fire grate is necessary, for, though hand-firing may raisc steam
without smoke, the circumstances have to be very exceptional ;—
the draught must be strong,—the coal must be of first-rate
quality,—well sereencd,—and of uniform sized lumps, so as to
permit the passage of air .—{he coal must be allowed to coke on
the dead plate of the boiler, and part with much of its gas
before being pushed forward on to the incandescent fire upon
the bars,—the fires must never be pressed,—and, there hcing_lg
thus a slower rate of combustion, the number of boilers requiret
for smokeless hand-firing will be greater, than where there is no

check imposed by the authorities on the commission of the
nuisance.

- A few years ago, in order to show to the Admiralty that the
Tancashire coal could be burnt cconomically and without smoke
in the Navy, a boiler and testing plant was erected at Wigan,

.
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and it was proved to their satisfaction that this could he accom-

lished by ordinary means without the assistance of maciﬁner 2

lost. caveful firing, however, was required, and the ﬁl‘(‘lll‘l‘l)].
who was an expert, had only one hoiler to attend to, Where
ordinary small aud “dirty ” coal is uscd, that is, fuel containing
over 20 per cent. of shale and fiveelay teo minutely divided
to he separated exeept by tho process of “washing,” and where
the wtmost power of which they are capable has fo be got out
of the boilers, as is generally the ease, it is necessary to stir the
fires continually, and to spread the fuel thinly over the whole
area of ihu. grate. JCu('Jll of these opcrafi(m's is attended b
f smlllcnly_mcruuscd yield of gas, which by its own \'olum“(’;
checks the inlet of the very airy of which, in order to produce
perfeet combustion, a suddenly inereased supply is required
llln:crtnncs in excess of the sudden inercase in the volume of

1e ras,

_Every particle of gascous carbon in this suddenly increased
yield of gas that is then unable to find the oxygen sup lied

y the air, cools down without developing the heat it otllell'wise
would have done in combining with that oxygen, and in forming
the {:)ol(n.n'lcss carbonic acid gas, which is the result alike of all
ii;l(:kllsztlll(ll:ll ;’:l:(l.()f‘ our oWl b1 athing, and beeomes solid and

ek, ippears as a particle of smoke floating from the
chimney-top in the volumes of gas, whose chemical combinations
have been cmpplctc(l, and of whose existence there would he
no_coloured evidence but for these particles of solid carbon.

It is customary to abuse the firemen for the smoke; but
except with an unusual amount of boiler power pcrmi’t’rimr
:slo"wlcqmbustiu'n, and also with such an unusual (]ll:'l]it)' of fuel
;l;', {:; (l:]\]'::{:toift.bumg coked at the front of the five, he is powerless

Nveither m‘e_all mechanical stokers smoke-preventers. They
}m\ be comprised in two classes.  Firstly, those by which the
lf c:}l fucl:s thrown on to the burning fuel over the whole area
of the !)Ellh like hail ; and, secondly, those by which the fuel is
slowly introduced, and coked, as it is passed forward over the
bars, w1t’]1‘ a movement comparable to that of a glacier down a
valley, Those of the st class are useful chiefly for increasing
the evaporative power of the boiler :—they enable 2 larecr
quantity of fuel to be burnt in a given time ;—they relieve the
attendant, not of the feeding but of the spreading of the fuel ;
;tr]]l(;; gﬁermitteut discharges of dense smoke do not ocenr, as
ﬁ:'li_,]:as ;,Ocljﬁljt,litﬁzl(,l—bthﬁ fee(l]}Je‘ing'continuou_s; but where the
levelln] o 2 e b} t;e pf) I\{L‘l, or the bm'nn'm fuel has to be
S atteudcd‘b rlb ged by the rake, the use of this class of stoker

y but slight diminution of smoke ;—of these facts
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306 BMOKE ADATEMENT,

there is amplo evidence in the borough and neighbourhood,
If the clinkers and ashes have to be withdrawn at the frout
from off the bars, the labour of the attendant is not fightened
by their use :—they afford casy access to the fire—an advantage
which is abused, where boilers ave aver-fived, by the constant
introduction of the poker :—they cost from £10 to L300 per
boiler more than hand-firing apparatus, and th.ls_sumll difference,
together with the facility for urging or over-firing, ave prohably
{1 chief causes of their having the larger sale :t—they effect au
ceonomy in fuel j—but their claims to smokelessness ll(:l)('.ll(l for
realization on their not being urged, and on their being com-
bined with self-cleaning bars, )

The distinguishing feature of the Second class of mechanical
stoker is, as was said, the glncim‘-llkg motion nf. the fuel im-
parted to it by the movement of the fire-bars ;—like the stream
of ice so does the stream of fuel gradually evaporate and grow
thinner in its progress, and both alike give up theiv eacthy
matter—the one its stones—the other its ashes, as they dis-
appear.  The ashes fall from off the inner cl.uls oflr ‘the ll.:ll‘a,
and are removed without interfeving with the five.  The thick-
ness of the fuel on the bars depends cither on the height of a
door or shutter, under which it is drawn by the movement of
the bars, or on this movement combined with that of pushers at
the front.

These machines perform perfectly that work of the attendant
in coking, which is required, as was saidd, for smokeless hand-
firing ;—they cannot be so casily urged, as can the ﬁrst-c]as§ —
but are quite smokeless and economical j—they ave specially
adapted for inferior fuel, as they render easy the cleaning out,
which with ordinary steam-fuel constitutes the hardest part of
the work. . _ '

Tmparting motion to the bars, which are the heaviest pmt‘s
of the apparatus, renders the machines of this class more
massive than those of Class I, and their first cost 1s ah_uuli
twice as great; but without this motion of the bars 11100!1:mw:1f
firing is simply mechanical feeding, and rf?r the object 01
smoke prevention is a useless compromise. The machines nse
by the writer are of this class. Six of them have been in use
for cleven years at the Ladyshore Colliery, and three have bet_-li
lately erected at Farnworth Bridge, where those 111terestgd }\']l
be always welcome, The fuel used is of the poorest (lCSCl‘ll)th‘ll,
—firing by hand with it was impracticable from the labour }c]-
quired in continually stirring the fires and cleaning out, yet with
{he machines the rate of combustion is from 20 to 30 Ibs. of fuel

per foot of grate surface, or 8 ewt, per hour per.bonlcr ;—the
evaporation 900 galls., or 10 1bs. of cold water raised to steam
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of 80 Ibs. pressure per pound of slack ;—there is absolutely no
simoke, or, to put it scientifically, the resulting gases contain
no soot.  And, finally, the labour of the attendant is greatly
lightened,  Tho cost was £100 per boiler, and the repairs are
inconsiderable. It is not maintained that these machines are
the best; but merely that they prove the entire prevention of
smoke to he both practicable mul economical,

Taking the (lif}uronce between the cost of such a machine
and a hand-firing furnace at £70, and, considering that one
first-class hoiler will drive £40,000 worth of modern mill plant,
the percentage on the capital required to prevent the smoke
nuisance is too small to be pleaded in excuse for breach of the
law, and the infliction of a public injury ;—necither ean igno-
rance be pleaded as an excuse, yet the new mills are amongst
the worst offenders!  What is to be done?

A town conncil determined to enforce the law could remove
the smoke nuisance and obtain everybody’s Dlessing in a year
or two, and they would be irresistibly urged to that course, if
it were kuown by the municipal electors how practicable is the
remedy for the evil of which we are ashamed before you and
all strangers.

If our magistrates, themselves often smoke makers, will not
fine more than 10s. after all the trouble the nuisance inspectors
have to take to obtain a conviction, we might perhaps get such
cases removed beyond local influences to another court. It is
probable, however, that authorities will lean to public opinion,
and if they have evidence that those who live in and near the
borough really desive a change, they will procure it for them,
There” would be no opposition to an earnest majority of the
Council, who would appoint a smoke inspector, and support
him faithfully.

It was to push this grievance to the front, that the writer was
asked to stand for a ward of the Borough, and the election of a
few more to hielp in the same cause would soon turn the seale in
the corporation of a town, where we are all naturally afraid of
treading on cach others toes. The subject is not a favourite
one with the Sanitary Committee, and s not likely to receive
attention till it becomes a plank in the local political platforms.
We all dislike compulsion, and a premium on sanitary boiler
plant might be better and be well Jaid out money, and such
“coaxing be better than scratching,” Compulsion, however,
or induceinent of some kind, is necessary, as, without it, it will
not be worth the while of any firm to make the necessary
changes, A proposal to do so by any manager on public
grounds alone would be rejected as a sentimental use of their
sharcholders’ money, by many directors, who, as private citizens,
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308 BMOKE ADATEMENT,

are liberal enough ;—moreover, the effort would appeay useless
to any one firm simrounded by careless neighbours,  Improve-
ment seems now to consist only of extension, hut, as we grow
bigaer, we grow dirtier, and the outlook for those who have no
wospeet of early retivement from: the “vile hole,” and are not
Lyt it prospect rendered indifferent to ceverything hut cash
profit, grows blacker and blacker. 1f we do nothing, we
increase the difficulty for these who follow,

[For discussion on this paper see page 335.]

On “ Smoke Abatement,’ by D. J. RusstLn DDUNCAN,

Existing Acts of Parlinment, their defeets and omissions,
enactments and penaltics, qualifying clauses relieving persons
who create smoke nuisance from the necessity of consuming all
their smoke.

Omission from the Acts of domestic fireplaces,  Excemption
of Glass Works and Potteries from Act ull 1853. Repeal of
the Act in 1836, Iixtension to steam vessels plying to the
Nore in 1856.

Inclusion of Baths and Wash-houses.

Power granted to Local Authorities to institute proceedings
under Local Management Act, 1855, The Sanitary Act, 1860,

Lord Stratheden and Campbell’s Bill : Necessity for enlarg-
ing Metropolitan Area. '

Evidence before Select Committee of House of Lords on
Lord Campbell’s Bill,

Usual practice adopted by Metropolitan Police when com-
mencing prosecutions, '

Railways not under any restrictions for Smoke Nuisance.

Hotels and Eating Iouses not affected by existing laws.

Donkey Engines on board vessels evade the laws,

Counsel’s opinion anent same, 8.8, ¢ Kra ™ case.

Magistrates as offenders. Police prosceutions in IDolton.
Supplement No. 1. Copy of Regulations from the Bolton
Corporation Act. Communications from Provincial Authoritics.
Supplements Nos. 2, 3, 4, 5 and 6.
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Application hy National Smoke Abatement Institution to
Home Sceretary.

Police and ofher Reports—inadequacy of fines imposed,

Tmprovements in Smoke Consuming Apparatus for industrial
purposes,  Partienlars of ofticial tests conducted by Mr. D. K.
Clark, the Testing Engineer {o the National Smoke Abatement
Institution,  Supplement No, 7.

Inprovements in Domestic Apparatus,

Progress in Inventions during Jast 10 years,

Fucls—solid and gascous.

Funetions of the National Smoke Abatement Institution,

Unhealthiness arising from fogs,

Syoxr abatement is a subject of so comprehensive a cha-
racfer that it will be fmpossible at the present time to deal
with all its numerous and important points, and in introducing
a paper under this heading to the Sanitary Institute Congress,
it is merely hoped that it may be of some service in directing
public attention to some of the chief points, and forming a basis
for the useful discussion of the subject,

The subjeet daily becomes of greater national importance, on
account of the inereasing number of industrial works, and also
to some extent in consequence of the inerease in population.

In towns, this matter is of the greatest importance from a
sanitary point of view. Scientific evidence has demonstrated
that dense unhealthy fogs, such as are frequent during the
winter in - London, are due to the Jarge volume of solid particles
floating in the air, which promote the condensation in the atmo-
sphere under certain conditions of pressure and temperature.
The presence of smoke in the air intensifies its impurity, adding
to the normal volume of dust to be found in large towns great
quantitics of soot, carried through the chimneys of furnaces
and domestic fireplaces,

The existing Acts of Parliament which chiefly control the
emission of smoke in London became law in the years 1853,
1856, 1866.

No. 1. An Act to abate the nuisance arising from the smoke
of furnaces in the Metropolis, and from steam vessels above
London Bridge. 20th August, 1853,

No. 2. An Act to amend the Smoke Nuisance (Metropolis)
Act, 1853. 29th July, 1856.

No. 8. An Act to amend the law relating to Public Health,
7th Aungust, 1866,

They are incomplete in many ways. No attention was given,
at the time the Act of 1833 was framed, to the nuisance created
by steam vessels (except those above London Bridge), and, with
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310 BMOKE ABATEMENT,

regard to this Act, which n\)plivs to London, the area defined
has long since been exceeded, numerons cases of smoke nuisanee
having arisen from the many industrial works that have sprong
up beyond the limits preseribed, with which the Act is power-
less to deal.

This Act of 1853, stipulates that every furnace “shall e so
constructed as to consume or burn the smoke avising from such
furnace,” and goes on to xay that every person offending @ with-
out using the best ln':wlivuhlu means for preventing or counter-
acting such smoke,” shall be Jiable to o penalty of not fess than
forty shillings, nor more than five pounds (£5) upon a summary
conviction; upon a second convietion, a sum of {en wtids
(£10); and upon cach subsequent conviction a sum |lm|,11(-. the
penalty imposed upon the |nst. preceding  convietion,  This
applics also to all steam vessels on the River Thames above
London Bridge,

This Act, if it had no qualifications, woull ne doubt have
been of greater value over the arcaof the metropolis as defined
at the time, had it not contained a clanse which has fended
to render it, in a great degree, inoperative, md which says, in
reference to the enactments alveady mentioned—¢ Provided
always that the words ¢ consume or burn the smoke” shall not
be held in all cases to mean ¢ consume or burn afl the smoke.””’
Also that the Magistrate is cmpowered o remit penalties in
-ases where lie is of opinion that the persons summoned, have
constructed or altered the furnaces so as to conswine, as far
as possible, all the smoke arising.  Nothing whatever is said in
this Act about regulating the emission of smoke from domestic
fireplaces, or from hotels, clubs, &e.

The Act also contained a clause exempting glass and pottery
works, already existing at the date of enactment, but this was
repealed by the Act of 1856, and the smne Act also extended
the power of the Act of 1853, to all steam vessels plying
between London Bridge and the Nore. '

The inclusion of “Dbaths and washheuses” was made to the
list of buildings enumerated in the Act of 1853. This Act
also authorised the Sceretary of State or Commissioners of
Police for the Metropolis and City of London to take proceed-
ings against offending parties, and this power was extended to
the local authorities Ey the Act for the Better Local Manage-
ment of the Metropolis, in 1855,

The Act of 1866, called the Sanitary Act, covered the
nuisance resulting from all fireplaces and furnaces used within
the district of a nuisance authority for trade purposes, but it
carefully excluded the chimneys of private dwelling houses. 1t
also authorised a magistrate to dismiss any case where he felt

A 2 e e e, sl i s ot e B AT 3 e Mt s o s s i i 1 4

ot

[T

D. J., MUSSELL DUNCAN, 311

satisfied that the fireplace or furnace had heen constructed to
consume smoke as far as practicable, or had been arefully
attended 1o by the person in charge,

Lord Stratheden and Camphell some time ago introduced a
Bill into the House of Lords “1o amend the Acts for abating
{he nuisunee arising from the smoke of furnaces and fireplaces
within the metropolis; ” the object of which was to empower
Joeal anthorities to make bye-laws ]n'o]nibiting and regulating
{he emission of smoke from buildings, whether industrial or
domestie,

"Ihis Bill was introduced after careful enquiry had been made
into the state of the existing laws, It was found that urgent
necessity existed for enlargement of the metropolifan area, as
uses Tl avisen at Hammersmith, and elsewhere in the suburbs,
creating great nuisanee, with which the Acts in foree were
powerless to deal.

Numerous factories in the Iast-Iind of London cause great
discomfort to the poorer public inhabiting that district, who are
comparatively powerless to protect themselves against such
nuisanees, and who have also difliculty in bringing them under
the notice of the authorities.

It has been argued that potters’ kilns cannot be fired with-
ont emitling smoke ; but that this idea is erroncous has been
proved, to mention one instance only, by the arrangements
adopted in Staffordshive, whereby Messrs, Minton’s potteries
have been rendered smokeless.

The evidence brought hefore the Select Committee of the
House of Lords to consider the Smoke Nuisance Abatement
Bill contains much valuable information upon the defective
Jegislation, to remedy which is the purpose of Lord Stratheden
and Campbell’s Bill.

Regulations exist in Paris restricting the production of smoke
by domestic dwellings, and a similar legislation ought to be
practicable in this country. The thing can be done, and might
he enforeed without ereating any great expense, and in such a
manner as not fo depend upon the persons attending fo fires,
who are often cm‘cﬁess and negligent. Time fails for a full
description of the various enquiries that have been made into
this subject, but they were minute and careful, and the results
may be fonud in the Report from the Sclect Committee of the
House of Lords on the Smoke Nuisance Abatement (Metro-
polis) Bill, .

The Report explains the usual practice adopted in the
metropolis when smoke is observed issuing from a manufactory.
Notice is given to the occupier of the works, and, if the
nuisance is not abated within a reasonable time, a second notice
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312 BMOKE ADATEMENT,

is sent; if still unabated, the engineer appointed by the ITomo
Seerctary to examine furnaces against which complaints are
made, is apprised of the nuisance—he inspeets the place and
reports to the Commissioners of Police, and, when procecdings
are taken, attends on behalf of the Home Oflice to support the
proceedings, and advise the Beneh on the feclmicalities of the
case,

The Report also shows that railways ave not wider any con-
trol, excepting that of the Railway Clauses Consolidation Aet,
and practically the clauses of that Act relating to simoke aro
not worked at all.

The effect of new legislation, so says the Report, would be fo
bring railways, and all other sources of smoke, under some sort
of control, and proceedings could be taken by local anthorifics,
The evidence also shows that the lnw, as it stands, does not
adequately control or prosccute hotels or eating-houses, unless
steam engines are employed on the premises. In this case,
when the nuisance is observed, the police eantion the proprictors,
and, if not abated, evidence is forwarded to the local authoritics,
who may prosecute under the Sanitary Act of 1866,

Club-houses, which are very great offenders, do not come
under any of the Acts, and it is of the greatest consequence
that vemedial action should speedily take place with respect to
these buildings,

Then again, with regard to donkey engines on board vessels,
no measures can at present be taken to stop the nnisance which
they create when belehing forth large volumes of dense black
smoke,

The following extract is taken from Counsel’s opinion in
the case of the 8.8, *Era,” belonging to the General Steam
Navigation Coempany. After some preliminary remarks, the
Counsel goes on to say :—

“1 have come to the conclusion that the case of a donkey
engine on a vessel which is only used for the working of eranes
to hoist cargo in or out of the vessel, is not within the Statute.
A steam engine furnace used in the working of this steam vessel
is clearly not within the Statute, as such vessel is an ocean-
going steamer; and I think that a donkey engine is not within
the Statute, beeause the engines and furnaces of vessels are
dealt with under Section 2, which only relates to steam engines
and furnaces used in the working of the steam vessel, and that
the case does not come within Section 1, because, although the
fist part of that section would apply to this donkey engine, yet
the person who is made liable to the penalty is every person so
offending being the owner or occupier of the premises, &e. In

this casc the donkey engine was used on a vessel when floating

1, J. RUSSELL DUNCAN, 313

in the river, and the Steam Company, which was the offending
person, was not. the owner or oceupier of any premises on which
the donkey engine was used. The only way, therefore, of
grefting vid of the nuisanee complained of arising from doukey
engines on hoard ocean-going steamers is, at a convenient
uplun'luni()’ fo have the Acts on the subject amended.” .

The Acts in fovee have frequently heen rendered inoperative,
s administeators of the law ave, in many cases, lavge producers
of smoke themselves, especinlly in manufacturing districts, and
thev either refuse 1o conviet, or, when fines must be imposed,
they reduce them to sums so much below the minimum pre-
seribed by the Aet that they become quite useless, and the
nuisnnee continues as great as ever.,

By the kinduess of the Chief Constable of Bolton and the
Medieal Oflicer of Health information has been obtained with
reference to the police proseeutions which lave taken place in
this town during the {:lst ten years,  Not more than five or
six cases of proseeution for smoke nuisance have ocenrred during
that time,  The last was on 28th April of this year, when a
convietion was obtained and afine of five shillings and costs
imposed,

The local regulations for the restriction of the smoke nuisance
are appended in Supplement No, 1 to this paper.

Communications from several of the leading Provincial Au-
thorities have been received with reference to the prevention
of smoke, and are appended as Supplements at the end of this
paper: Nos, 2, 3,4, 5 and 6. :

The Council of the National Smoke Abatement Institution
some time ago drew the attention of the Home Seeretary to the
incHicient administration of the Smoke Abatement Aects, and
showed that in many cases reported no proceedings ave taken;
that, when proceedings arve iustituted, the fines imposed are
inadequate; that nothing is done to restrict or prevent the
nuisanee avising from river steamers;’ and that the Acts no
longer cover the enlarged avea of the metropolis, Unfortunately
no action resulted from the course then taken; it is, however,
to be hoped that legislation will by-and-by bring about an
improved condition of affairs,

The Commissioner of Police, in his report about four years
ago, drew attention to the great changes which had taken place
in the construction of bakers’ ovens, and which had resulted in
a diminution in the number of prosecutions; but his veport also
showed that, notwithstanding the introduction of ovens heated
by coke and gas, bakers were still the chief offenders.

The National Smoke Abatement Institution summarized the
report issued by the Commissioner of Police for the Metropolis
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314 EMOKE ABATEMENT,

for 1885, The number of prosecuiions was 1243 the con-
vietions 1203 the average fine being £2 5s, 11d. Sixty-six of
the fines were under the minimum of forty shillings specified by
the Acts.

In his report for 1886 the Chief Commissioner of Police of
the Metropolis states that the number of prosceutions was 92,
convictions 82, and the average fines £1 175 S, und he says,
further :—

6 Phe smallness and irregulanity of he fines inflicted ave
again very noticeable.  The average fine for the year 1886, it
will be observed, is Jower Ly 18§ percent. than the previous year,
and the muuber of cases in which the fine inflicted was below
the minimum preseribed by the Act was also lower, equalling
nearly 31 per cent, of the jotal number,  The fines inflicted for
similar offences vavied between the extremes of 1s. and £20,
The furnaces used for generating steam and for haking bread
have been again those chielly complained of during the year
Attention has again heen ealled to the fuct that smoke from
these sources might readily be prevented enfively, amd that,
while some steam users and hakers carry on theiv trade without
causing any nuisance whatever, others allow their chimneys to
emit more or less smoke almost contivmonsly.”

Considerable attention has heen paid in recent years 1o
improvements in industrial appliances for the prevention of
smoke.  Evidence lnid by competent persons before the National
Smoke Abatement Institution, and a series of careful tests
conducted by that Institution, both prove that smoke can be
entirely obviated in the furnaces of potteries, breweries and
steam vessels (all great offenders in the metropolis), and that
not only with benefit to the public, but with cconomy to the
proprictors.  This js effccted mainly by the fires being supplied
with fuel in small and continuous quantities, by means of
movable firchars on to which the coal is fed automatically;
and these advantages are gained even while still ‘using bitu-
menous coal. Bakers' ovens can be made sinokeless by the
employment of coke, anthracite, or gas, the last being best in
several ways ; the reason that it is not more widely employed,
Deing that the initial cost of gas is greater than the initial cost
of solid fucl, even though the after cconomy is greater.

Mr. D, K. Clark, the testing engineer to the National Smoke
Abatement Institution, has prepared a short memorandum,
giving particulars of some apparatus examined and reported
upon by the Institution during fhe Inst twelve months,  This
memorandum is embodied in Supplement No. 7, ab the end of
this paper.

With regard to domestic fire-places, the under-feeding system
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is applicable to them as well as to furnaces, and will prevent
smoke, even when bitumenous coal is burnt, requiving only an
wddition to the ordinary grate.  The cost is inconsiderable, and
in new houses grates and kitcheners on this system could be
supplicd at no greater expense than that of the existing arrange-
ments,  So many methods exist by which the abolition of smoke
from domestic chimneys can he effected, cither by stractural
alferation of a slight description or by change of fuel, that it is
not necessary to advoeate any one in particular,  Very careful
tests andd u.\'llmrimunts were made at the Smoke Abatement
I':xh!h!l!nn of 1881, and between that time and the 1lealth
Exhibition of 1884, numerous improvements were made in
domestie heating apparatus, and all information on the subject,
\\'I”.l particulays regarding alterations in grates, the advantages
of fire-tiles, and the employment of coke and anthracite as fuel

an be obtained by the public from the reports of those Exhi-
bitions, or from the National Smoke Abatement Institution.

To illustrate what attention has heen given to these subjects
and what improvements have been effected in the last fen
years, it may be mentioned that during that time over 4,200
patents have been faken out for all kinds of apparatus: for
condensing gases; for improving fireplaces, kitcheners, and
stoves of every deseription; for improving furnace fire-bars
stokers, steam generators, town refuse consumers, and the
mcihmlsﬁ for S“],’E'I..Vi"g air to the same; also for various systems
of heating buildings, This gives an average of more than
420 inventions per wnnum during the last decade, all helping in
some measure towards the result we have in view, and tending
to prove that public opinion is in favour of the attempt to
abolish smoke.

It may be objected that any change in the fuel of daily
domestic use would tend to inerease the price of anthracite and
to diminish the industry in bitumenous coal ; but this is not the
ase. There will probably always be persons who prefer this
coal to other fucl, and it has been shown that it can be burnt
without producing smoke. Its uses in other directions would
suffer no diminution, Jmployed in the manufacture of gas
(which involves also the production of coke), the value of its
waste produets alone creates several important industries. Sir
William Siemens declared that the ideal of smokelessness was a
perfectly gascous fuel, and if the stimulus of legislation were
applied in this dircction, interest rather than con?pulsion would
induce the gas companies to supply a cheaper kind of heating
gas (as distinct from lighting gas), and the results to them in
the combined profits to be made on heating gas, coke, and the
products of distillation, would be euormousl‘;? beneficial. Sooner
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316 SMOKE ABATEMENT,

or later the advantages of gas as a cooking and leating agent
must make themselves appavent to the publie, and \\'llf'l't.'\'t'l‘
large quantities of gas are used there can be no fear of injury
to the conl trade. o

The chief nims of the National Smoke Abatement Institution
will have been gntlwrvd from the foregoing remarks, but it may
not be amiss bricfly to summarise them,  Foremost, of course,
as its name indicates, its aim is to promote the abatement of
coal smoke, and it has cnquived, with this ond in view, m('u the
state and practical working of the law regavding smoke; it las
endeavourcd to gather reliable information as to the cffects of
smoke upon public health and property ; it has investigated the
appliances at present available for the reduction of smoke and
their comparative value, and it has encouraged improvements
in domestic and industrial apparatus, and in_ the economical
use of solid and gascous fuvll. It has carefully analysed the
administration of the law in London for several years past, and
repeatedly made representations to the Home Oftice showing
wherein the operation of the law is inadequate and needing
amendment.  Although hitherto these representations have not
succceded in obfaining further legislation, or a greater amount
of activity under the existing laws, yet the Institution keeps the
matter before the mind of the public and the attention of the
Government, and it is hoped that cre long these exertions may
be rewarded.

The figures quoted with regard to the number of patents
testify to the impetus given by the Tustitution, and by the Smoke
Abatement Exhibition of 1881, to inventors in this line of
work, and the encouragement offered towards bringing forward
improvements of all kinds, o .

By reference to the Reports of the Institution the public can
obtain detailed information of every description, 1'cgm‘(lmg
existing patterns of apparatus for domestic and industrial use.
Tlhey can also furnish themselves with the results of claborate
tests conducted by the Institution as to the respective merits of

-arious systems and different forms of apparatus, These results
have already been widely circulated, and can be easily procured,
Want of funds prevents these valuable tests from being still
further extended, as it is desivable they should be, in view of
the legislation which it is hoped will ere long be brought about
in the matter of abolishing, or at least diminishing, the pro-
duction of smoke in our large towns, An Institution whose aims
and exertions are entirely in the public interest deserves some
considerable measure of support and encouragement.

It can scarcely be necessary here to dilate upou the extreme
unhealthiness of the black fogs which every winter afilict large

Dt s el ot o
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towns like T.ondon, Glasgow, and Manchester, and which are
caused mainly by the vast quantities of smoke allowed to
escape into the atmosphere,  They differ entirely from the
mists of nature, which may and do arise in marshy districts,
and which are moist and whife. No once who has once ex-
perienced a bad fog in town is likely to forget the dense, heavy,
oppressive feeling of the air, and the unnatural darkness at
midday that can almost be felt.

IHousewives sce the effect of these fogs in the thick and
climmy deposit of “smuts” which is to be found, while they
prevail, even in the innermost recesses of the dwelling.

Statistics inform us of the sudden deaths, among cabmen
and others long exposed to the pernicious influence, which in-
variably occur during a real © London fog ;™ and medical papers
lave told how the respiratory organs of persons so dying have
been found, on examination, to be blackened and choked by the
amount of actual soot they have been foreed to inhale,

Besides being unhealthy, these fogs are costly in the extreme.
Sctting aside the enormous waste of fuel existing wherever
smoke “is not properly consumed, it is a painfully evident
fact that houses, statues, monuments, and the finest historie
and public buildings decay and corrode rapidly in an atmosphere
so highly charged with carbon and sulphur; and someone,
curious in these matters, has caleulated that the sum spent on
gas by London, during one day of bad fog, over mud above the
usual daily expenditure, would be more than suflicient to pay
for the alterations necessary to make every fireplace in the
metropolis smokeless.  The saving that would be effected in a
thousand ways, should this happy consummation ever be
reached, is beyond caleulation.  Houses, furniture, and decora-
tions, clothing would all last longer, and the beauty, as well as
durability, of our surroundings be materially increased. A smoky
atmosphere is almost universally deleterious; upon inanimate
objects, upon vegetation, upon human life and well being, its
baneful effeets may be seen everywhere and at any time,

London fogs may benefit the sharcholders of gas companies,
but they arve good for no one else. The incrense of mortality
in a week of fog has equalled fhat in a week of a cholera
season, running up the rate by an extra forty per thousand.
The climate of London and other large towns becomes, espe-
cially in winter, less endurable; a state of things which cries
alond for remedial measures of a wholesale and sweeping de-
seription,

From force of circumstances to which it is unnecessary to
allude, this paper has been prepared in a somewhat hasty
manner, but by indicating the subdivisions of the subject, it is
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hoped that special papers may hereafter be preparved ; and it is
further hoped that gentlemen present, familiar with one orother
of the subjects numed, will take the opportunity (if timeo per-

.

mits) of expressing their opinions and practical experience,

SurrLeEMENT No. 1.

Communications from the Medical Officer of Healthy Dolton,
Fdward Sergeant, Issq., L 18.C. P Lond, M.R.C.S.

We have not been very successful in the proceedings which
we have taken before the magistrates in cases ngainst owners or
manufacturers, they being very loth at giving decisions against
the manufacturers, especially if the Iatter have made the least
pretence at doing something, cither in constructing the furnace,
or providing apparatus necessary for consuming the black smoke
which may arise from the combustible burned; the magistrates
holding that if the furnnce is constructed in siuch manner as to
consume, “as far as practicable,” the smoke arising from such
furnace, then the manufacturer has done all that is required
of him. IHowever, by taking frequent observations mu* con-
tinually watching the stokers, and letting them know that
they are being watched, and giving them a copy of the results
of observations, we are enabled to exercise a sallutm'y check upon
grross carelessness on the part of the major portion of firemen in
the borough,

Notes on Smoke Abatement, by the Inspector for the Southern
District, Borough of Dolton.

There are several appliances at work for the prevention of
smoke, namely, Bennis' Patent Feeders s Proctor’s, Iodgkinson’s
&e., appliances for self-feeding, I find in these cases, if left to
themselves, that the smoke is somewhat regulated and success-
ful in that respect; but the coal that has to be used, or is used,
being small as & rule, does not get sufficiently burnt out, and
comes from the chimmey or shaft in coal dust or grit, and hence,
though somewhat abating the smoke, creates a nuisance in the
immediate neighbourhood.

There are other appliances, such as revolving bars, and cither
through the inferior coal used or mismanagement, the general
complaint is that they are a great expense throngh getting burnt
away so soon, ad not supplying a sufficient ¢ uantity of steam.

"The complaint from the Jarge manufactories in the centre of
the town is the want of boiler space, which they allege they
eannot get in old established works; but I find great laxity
on the part of firemen,

D, J. RUSSELL DUNCAN, 319

Tn some few places a small jet of steam is inserted under and
over the fire at the front of the boiler and fireplace, to assist,
and I consider with good effect, if there is careful firing.

Notes on Smoke Abatement, by the Inspector for the Northern
District, Borough of Dolton.

Many of the large firms have provided various means of
reducing the amount of dense smoke by mechanical stokers,
hoppers, louvre doors, steam jets, and movable bhars; these are
often neglected by earelessness on the part of stokers or persons
having charge of the boiler, by breaking up the fires with rakes
and throwing on coal by hand, and not using the appliances
provided by their cmyloyers. Any carelessness in this respect
can be met by the Bolfon Corporation Act, 1872, Secction 97,
and fiving, if cavefully managed by the fireman—¢“if not
sulicient Loiler room,"—is cqual to many of the appliances
supplied to boilers; the abatement of dense sioke is to a large
oxtent in the hands of the fireman. Vertical boilers used by
small tradesmen cause a great nuisance.

Borron ConrroratioN Acr, 1872.
Consumption of Smoke by Engines, §e.

97. If any engine-worker, stoker, or other person having the
care or management of any steam-engine, not being a locomotive
engine used on the railway of any company incorporated by
Act of Parliament, or of any furnace used for the purpose of
any trade, business or operation other than those to which the
provisions of the Nuisances Removal Act of England, 1853, are
declaved 1ot to extend, at any time uses or manages any such
steam-engine or furnace so that the smoke arising therefrom
is not cffectually consumed or burnt; so far as, having re-
gard to the nature of the trade, business or operation carried
on, may be practicable he shall, for every such offence be liable
to a penalty not exceeding five shillings: provided that if it is
proved before the Justices on the hearing of any information
against any such engine-worker, stoker, or other person having
the care or management of any such steam-cngine or furnace,
that he has carcfully attended to the same and caused the
smoke arising therefrom to be consumed or burnt so far as the
construction of the steam-engine or furnace will allow, or as,
having regard to the nature of such trade, business or operation
may be practicable; or in case the defendant on the hearing of
any information under this seetion proves to the Justices that
the act complained of was commitied within ten minutes from
the time when the fire was first lighted in the furnace on the
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320 SMOKE ABATEMENT,

day in question, then and in every such case the Justices may
dismiss the information without proceeding fo a conviction,
Provided also, that one penalty shall be recoverable for any
number of offences by the sume person on the sume day:,

SurrLemext No, 2.
Communication from the Mayor of Manchestery 1. J, Harwood, Isy,

In this city all proceedings arve taken wunder the Public
Iealth Act. A loeal Act, subsequently obtuined, enables the
Justices in their diseretion to increase the penalty to £10 per day.

Three ofticers are engaged specinlly in conneetion with Smoke
nuisances, and the number of chimneys under observation is
about 1760,

Proceedings are faken against offenders where the hlack
smoke emitted amounts to two minutes or over in a thirty
minutes’ observation.

Where black smoke is emitted for one minute and under two,
the inspector makes a report of the case, and an intimation to
this cffect is forwarded by the superintendent to the offending
firm,

During the year ending April 30th, 1887, the proceedings
taken under the powers conferred upon the Corporation will be
seen from the accompanying Tables :—

Statement of the Proceedings taken under the dirvection of the
Smoke Nuisance Sub-Committee for securing the Abatement
of Nuisances arising from Smoke.

. Number of Persens and Firms
g |zdlog Summened befure the Sub.
£ E_g BT Commitlee.
EFREEREE DT T
= :74 'ET: . R B 'E':" %
Deseription of Works, g :é = S’ = 28 ?-L:c"'z '.E-‘:'i’
S 2% |2 5 (28] & HZEi%E| Amount
kO |E® :L é Holz3] w el E;’-L of Fines
B EHEE SH| 3 gZ& £=|imposed
& |4t RS A2 B Fa3|zR
. P 28
JA e “

] £ 8 A
Breweries .o.cccovvieennnd 178 2] 28] 205 ... | . vereen
Corn Mills ....cvivivencnnrannad) 1320 4| 800 1661 .. Vo d oe | e
Calender Works ............ 8200 10 | 900 9201 ... | ... . ceees
Machinists....ccocoennnnneeee. 878 18 |109: 1002 &5 | 3 .1 214 0 0
Mquufacturulg Chemists...! 592 5| FO! 66T ooe | wee | ven | oen
Print and Dye Works...... 7200 6|115] 841 5| 41 .. 1[4+ 00
Saw Mills ceveeeviiinninannne. 820 6 (1100 936 .o | aes | wee | oo
Silk and Cotton Milla ...... 8o 6130t w9317 O 4 4 (1110 O
Sxpallware Manufacturers,) 476| ... | 63] 540 coo | oo | voo | oot
Miscellaneous ....oovinnn.n | 1173 37 {247, 1457 | 57 } 20| G | 22|32 10 O

6658 | 04 [905(7727| 84 |45 10 {29 (54 0 ©
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Showing the Number of Cases in which Magistrates' Sununonses
were taken ont, and the disposal of the same.

o) A [
-1 : 3 12 |2
€ 0 Sh .
g .18 =8 e |lA.TIEg
S| O £Eleo s o
Bg 5-8 ?jg 'Eg Eg ?;E gé Amount
Description of Offence. 8 g |~ 58 Sa X ETE 23 ;JIL Q:ﬁ
w! b~ Et
“d Ghu 29 0|30 [HFalsE !
. P4 723. A le e ,5;;
v 4 I LI P
Allgwing black smoke £ a d
to Lo omitted from
chimneys vovvvvnnnee] 24 [ e | o [ 23 [ ane | w [ 1] cenenns
Smoke. { Neglecting to comply
with Magistrates’ or-
ders to abate nuisance
from black smoke ...| 20126 (...1 .. ]| | 3(2210 O

SurrL.eMENT No. 3.

Communication from the Mayor of Tiverpool, Sir James Poole.

In Liverpool smoke nuisances are for the most part dealt
with under a local Act, and the same is in many instances
preferable to the general statute, because fewer preliminaries
are requisite before taking action,  The following extract from
the Report of the Medical Officer of Ilealth for the years 1885
and 1886 shows the proceedings which are taken in this city for

D - .
the prevention of the excessive emission of smoke. :

Proceedings for Fuwcessive Smoke— Year 1885.

Number of informations against Manufactories 486

" ” y  Steamers ... 220

»  fined .. ces . 981

»  acquitted or withdrawn e o 125
Amount of Fines and Costs, £562 19s. 0d,

Year 1886.

Number of informations against Manufactories 352
Steamers ... 200

” bAJ b}
,, ﬁlle(l aee [ X R LR Rl a0 e ass 545
" acquitted or withdrawn 7

Amount of Fines and Costs, £543 10s. Gd.

Liverpool Sanitary Amendment Act, 1854.

And whereas it is expedient to make further provision for
the prevention of nuisances arising from the emission of smoke,
be it enacted that the section of the said “ Act ninth and tenth
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322 SMOKE ABATEMENT.

of Victorin, chapter one hundred and twenty-seven, Li\'er|])(ml
Sanitary Act, 1846,” number one lundred and twenty-six shall
be and the same is hereby repealed; and in liew thereof be it
enacted that all furnaces cmployed or to be employed in the
working of engines by steam, and all furnuces employed or to
be employed in any mill, factory, forge, foundry, sngar refinery,
roftery, distillery, chemical works, dychouse, brewery, hake-
wuse, gasworks, waterworks, and other buildings used for the
L:m-pnsc of nuy trade or manufacture whatsoever within the said
orough (whether a steamn engine be used or employed therein
or not), and all furnaces employed in working the engines of
any steamboat plying on the River Mersey Defween the said
boreugh and any place in the Counties Palatine of Chester and
Lancaster, and of any steamtug or boat employed for the
purpose of towing or hauling any ship in the said river, or
lying for such employment, or of any steamboat plying for
]1irc between the port of Liverpool and any place in the United
Kingdom of Great Britain and Ireland, s!mll in all cases be
constructed or altered so ns to consume or burn the smoke
arising from such furnace; and if any person shall use any
such furnace which shall not be construeted so as to consume or
burn its own smoke, or shall so negligently use any such furnace
as that the smoke arising ﬂwrcl‘}om shall not be cffectually
consumed or burnt, or so that an unnecessary or excessive
quantity of smoke shall be emitted, or shall carry on any trade
or business which shall oceasion any noxious or ofensive eftuvia,
or otherwise annoy the neighbourhood or inhabitants without
using the best practical means for preventing or counteracting
such smoke or other annoyance, every person so offending, unh
the owner or occupicr of the furnace from which such smoke is
emitted, or of the place where such trade or business is
carried on, and the owner of such steamboat, and the master
or other person in command or charge of the same, shall
forfeit and pay a sum of not more than five pounds for aud
in respect of every day during which or any part of which
such })urnace or anmoyance shall be so used or continued,
Provided always, that the words * consume or burn the smoke "
shall not be held in all cases fo mean * consume or burn all the
smoke” ; and the Justice or Justices before whom any person
shall be summoned may remit the penalties enacted by this Act
if he or they shall be of opinion that such person lhas so con-
structed or altered his furnace as to consume or burn as far as
possible all the smoke arising from such furnace, and has care-
fully attended to the same, and consumed or burned as far as
possible the smoke arising from such furnace, Provided also,
that 1o information or other proceeding for the recovery of any
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penelty under this enactment shall be laid or taken except by
some officer of the Council duly authorised by the Iealth bom-
mittee in that behalf,  Provided also, that the penalty for any
such offence committed on the River Mersey may be recovered
in the same manner as other penalties imposed by this Act are
divected to be recovered, or before any two Justices acting for
the Counties Palatine of Lancaster or Chester respectively.

That it shall be lawful for any Justice, upon complaint made
to him by the Medical Ofticer of Ilealth or the Inspector of
Nuisances that any smoke, gas or vapour from any chimney is
a nuisance to any of the inhabitants of the borough, to issuc his
sumnons calling upon the owner of such chimney to appear at
a time and place named therein to answer such complaint ; and
if upon the hearing of such complaint the Justice shall think
fit so to do, he may make an order requiring such owner to
quse sucl chimney to be raised, or a fuunel or pipe to be placed
thercon for conveying away such smoke, gas or vapour, or such
other means to be adopted as may scem fitting to such Justice
for Yl‘cwntintr or mitigating such nuisance, within such time as
shall be specified in such order; and any such owner as afore-
said who shall neglect or refuse to obey such order, shall for
such offence forfeit and pay a swum not exceeding five pounds
and a further sum not exceeding forty shil]ings?'or every da):
during which such neglect or refusal shall continue.

Whereas doubts have arvisen respecting the application of
section twenty-four of the Liverpool Sanitary Amendment Act
1854, which doubts it is expedient to remove; it is therefore
hereby declared that the provisions of section twenty-four of
the said Act of 1854 apply to all steamboats and to the furnaces
of all steamboats plying for hire between the port of Liverpool
and the Isle of Man.

SurrLEMENT No. 4,

Comnfum'cah'on received from the Mayor, Sir I1. Stephenson, and
from the Medical Officer of Health, Sinclair White, Esq.,
M.D., Sheflield,

Under the provisions in the Public Health Act, 1875, a
Smoke Inspector has been at work in this town for some years.
His labours have resulted in an appreciable diminution in the
amount of preventible smoke emitted ; but the condition of the
t()\:'ll in this respect is still very unsatisfactory.

There are, in addition to the chimneys carrying off smoke
from engine fires, very many converting and other furnaces
conneeted with the manufacture of steel and iron in the town,
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| ? dation sutticient for 1he maximum at much additional cost, o A ‘
‘ be obliged to overfeed his fives from time to fine, Spvukmi_{ of SvurrreMexT No, 6. -
w 1’("]']"'\" chimneys only, the factors engaged in producing bluck Communication from the Chief Constable, Dundee. d
! smoke are— . . . v \ SHEN
Too 1i Hor 1 Tn this borongh prosecutions are raised in the Police Court A 8
1 L. oo little boiler xocm. ander the Smoke Nuisanee Act 1857, by virtue of powers con 11110
! 2. Carcless firing on the part of the engine tenter. . . » Nuisanee Ach 1596 0F VIR powe At B
i o 8 ior kinds of ¢ tained in the Dundee Police Act of 1882, at the instance of Al
| ' 3. The use of inferior Kinds of conl, the Chief Constable and Procurator Iiscal. The duty of il
The first is the most important factor here. Mechanical v A ‘ ‘ akb ) il B

i appliances have met with indifferent suceess, and we rely much e staff. ot less than fwo of wl D nloved in cacl
1 ! more on intelligent and regular fiving. :".“'ltl- ALy s ‘,“’ not .L_S"’_i‘ '{‘}“ ’.“lo ‘é 1‘.““1‘"."\1 2“" (.'"}[1’ 0) "1: "fl eaet AlE
i 35 The penaltics to which offenders are liable are, in this town, ";,“ ‘I‘r“flb' i e i'_“‘* 5““'1""}‘,‘ n i‘ eren P{’”}f's:l(iu ko \ILI:\ it
i 3 practically a dead letter,  Almost all the maygistrates ave in of ca lt ﬂ_.!tl‘,f ('nt ‘usu.‘lr.}t wo .101}[15, ang lt. ’}1"? g SMOKC ih !
1 ? sympathy with the defaulters, and a compromise is the usual “ bff" 't(t IN'“;I or '.(‘“'T nteen I;Em:l‘ (135‘.0011:":[('3(13{11‘ Ively, the case ';
1! i result of legal rrococ(lings. This s_\'mﬁmihy on the part of the is reported with a view to proceedings beimg Taken. "E
i §n intelligent public is the great drawback to improvement, and 1 Supr o No. T {

3 i sce little hope of progress until it disappears. . DUPPLEMENT INO. (. i

SIRE Bearing ill_lllilltl tl]ﬂt the Smoke Inspector has to fight against ; Memorandum of test trials for twelve months ending August 12th, j

Li ; wealthy and influential defaulters, I am of opinion he ought to : 1887, by D. K. Clavk, M.Inst.C.Ii., Testing Lngineer to A

P be a man of education, possessing the knowledge of an expert, j the National Smoke Abatement Institution. '.;*féi

P .1 H \ . HH 1itc ity

Hl :m% O-Clem mi; n-l? independent l'oml(,m' e g "The testing operations of the last twelve months supply clear ‘.ff% 35!;

i t is very desirable that some degree of uniformity should be idence of G e direction in which t] t s of iy "~ ARt
arrived at ns to what amount of Dblack smeke constitutes a evidence of () the direction in which the minds of inventors ; !

FEDE PR

are engaged @ () the atfainment of complete and economical
combustion of fuel, with the prevention of smoke in the furnaces
of steam boilers, Invention is prosecuted under the double
motive of the need for cconomising fuel, and the growing
demand for more stringent legislation and magisterial action.

The objects are arrived at by the old-established principles
on which perfect combustion is effected, namely, the main-
fenance of a high temperature, and the intimate mixture of the
SurrLEMENT No. &, combustible gases with the air for combustion.

puisance.  We have here a general understanding that it should
_ not exceed ten minutes per {1-'10111' per chimney 3 but as the num-

b} ber of boiler fires going into any one chimuey varies, it would
L be better to make the rule apply to fires rather than to chim-
B neys. I am not without hope that the usc of compressed air
as a substitute for steam may do away with much smoke,

R S e T S el g v i R
e i it B T e e e e et e

i o'
. [ v [ 4 y . 7 y. » N » 3 ° £Y O‘ M M + 0
Communication from the Medical Officer of Ilealth, Portsmouth, i For giving practical effect to these principles, the air for
H B. I Munley, Lisq., M.D. % combustion is in many designs heated before mixing with the ;
Gl vivd ) o I regret to have to state that up to the present time the : grases, and is in some systems forced into mixture by means of a !
& ¢ i i ; . R v rergellon Y v Froc
ﬁ ,- i coctions of the Public Tlealth Act 1875 referring to smoke ; fan or other propeller. According to another system, the fresh
1 il . ) . o 2 3 fuel is chareed underneath the body of the fuel on the grate, in
g R nuisances have practically been of no cffect at Portsmouth. wradual. conti ' + from which t] bustibl : -
ik j Notices to abate the nuisances caused by smoke have been 1 q” :(l e (]un]lm_mus lllldllllel, fw]ln'“ ”? ; ]110 c]mn us{ ! cgase.sl |
1 frequently served, but no action has followed, although nothing E “S(Jb 11.0"(57 ' ftllc illlcan_('escenil;. llwﬂ m a 1“%11 Y {c(ttte( state, anc By
IR A was ever done in consequence of the notices. | are burned with the air supplied throngh the grite. BRI
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326 SMOKE ABATEMENT,

The first in chronological order is Moeralle’s furnace,  "The
fire-bars are hollow from end to end, and they are traversed hy
aiv which passes into them from the ashpit at the bridue-cnd,
whenee the air travels throngh the bars towards the front,
being heated in its course, and is discharged through numerous
openings in cach side of cach bary passing wpwards through the
fuel, with the air diveet from the ashpite. The flow of air into
the bars is promoted by an “aiv-sucker™ or guiding plate at the
bridge.

In another system, that of Mro o, I8 Brown, an inverted east-
iron air-hox, open at the lower part, is placed npon the five-grate,
at the back, against the bridge, and faced with fivetile, From
the front face of the box, the air which passes into the box
through the fire-grate, is delivered into the furnace throngh o
number of perforations, in order that the streams of wir may
meet and mingle with the burning gases before they pass over
the bridge, and so complete the combustion,

The Thompsen system of hollow fire-bar liot-air furnace, has
been thoroughly tested, with results which demonstrate the
effectiveness of a supply of lieated air for the combustion of the
gases, properly mixed.  Mr, Thompson passes air from the front
through a number of hollow iirc-{::lrs, in traversing which it is
heated, and from which it s discharged at the back of the
bridge, where it meets and mixes with fhe combustible grases
from the furnace. The mixture is promoted by means of a
second bridge behind the first, with an inverted bridge or
bafer placed intermediately. A\ working economy of from 10
per cent. to 13 per cent. of fuel is effected, under favourable
circumstances, by the adoption of Mr, Thempson’s combination,
in place of the ordinary furnace.

The Ashworth and Kneen system, recently submitted to test
trials, likewise demonstrates the effectiveness and economy of a
supply of heated air, with high temperatures and intimate mix-
ture. A transverse partition is constructed in the flue behind
the bridge, perforated with nunerous zigzag passages, through
which the draught is subdivided and is driven from side to side,
and promptly and effectively mixed,  Air heated in the flues is
supplied under pressure, or as a forced current, and is delivered
into and through the zigzag perforations, thoroughly mixing
with and burning the combustible gases. The results of test
trials show an cconomy of 30 per cent. of fuel, under the parti-
cular conditions of the trials with a special boiler, It remains
to be determined what the practical economy will be in ordinary
Lancashire boilers,

The Hoperaft system of revolving grate, with a central
under-feed and a forced blast, is at present in course of trial by

e
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the Tnstitution, Tt is very effective as a smoke preventer, and
it promises also {o be economical in fuel, Welsh dust, which is
diflicult. fuel, is successfully hurned on this grate.

Economy of fuel, it should he kept in view, may he effected
in two forms: Dby reducing the rate of conswmption of- the same
fuel for the same duty, or by the substitution of a cheaper fuel,
as the various coal slicks, There the mechanical stokers operate
with good effeet,  With the Viears' stoker, which has recently
heen fested by the Tustitution, » large degree of cconomy has
heen offeefed” in the substitution of slack for Welsh coal,
wherehy the cost for fuel to evaporate 1,000 gallons of water
was reduced from 10s, 74d. by the ordinary furnace, to 7s. 74d.
by the Stoker, showing 28 per cent. cconomy,

The recent advances made in the practice of coal burning in
steam boilers, above indicated, according to the test trinls made
by the National Smoke Abatement Institution, are the more
remarkable when contrasted with the results of professedly
smoke-preventing furnaces tested in connection with the Smoke
Abatement Exhibition in 1881-82, These were directed, for
the most part, to the prevention of smoke, irrespective of
cconomy, and the only systems in which the prevention of smoke
was absolufely complete, Blocksage’s and Barber’s, depended
upon a highly hv:ltu‘ reverberatory furnace of fire-brick, enclos-
ing the burning fuel, for completely burning the fuel and
weventing smoke.  But these were not economical of fuel.
They evaporated a mean of 6:65 pounds of cold water per pound
of anks%nirc slack; while, in the recent performances of
Thompson’s and Ashwortl’s furnaces, a mean_of 964 pounds
of cold water was evaporated per pound of Yorkshire slack.
Taking the cost of the slack at 10s. per ton delivered, the con-
trast stands as follows :

Coal consumed per 1000 galls. 1881-82 1886-87
of water evaporated......... 13 cwt. 481bs. 9 ewt. 29 1bs,
Cost of fuel per 1000 galls........ 0s. 8dl. 4s. 7d.

Ilere is an apparent economy of 31 per cent. in 1886-87 as
against 1881-82, combined with complete combustion.

The result of the year's testing has been to show that further
improvement has taken place, both in the furnaces designed to
substitute mechanical stoking for hand-stoking, and in those
wherein ordinary hand-fiving 1s employed.

[For discussion on this paper see page 335.]
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On *Smoke Abatement,” by bO[{L.-\NI) D. Orvis, Chicago,
U.S. A

Mz, Presipest, MEMBERS, AND (GENTLEMEY,

One of the greatest blessings which natuve can confer upon
mankind is good health,  Every thing which can affect this
priceless boon is of the most vital importance.  How necessary
then that we look carvefully to the purity of the air we breathe,
to the great supporter of life, oryyen, which we constantly
inhale into our lungs,  Air is a more indispensable agent than
water or foold.  We cannot exist many moments without. air,
Water ean be purified by boiling, by filfering, mud by chemicals,
But it would be practically impossible to effect a thorough
filtration of the air before we inhalo it,

The average composition of atmospherice air, according to
Regnault, Bunsen, Dalton, and others, is in volumes :

Oxygen  wiv vie v we e e 20000
Nitl‘ogcll [ KR ] -0 R (XN} LR N ] [ XN ) [ KN ] 7{'.00
Carbonic acid ..o vev ver wes oo 004

10000

The purity of the air is more or less affected by other sub-
stances, such as the products of combustion of coal, vapour of
water, ozone, ammonia, organic and inorganic dust, and the
decomposition of organic matter.

One of the chief reasons why the atmosphere of cities is not
so pure and healthful as it is found to be in the country, is
because the enormous volume of coal-gas and smoke emitted
from thousands of chimneys in large cities pollutes the air
with noxious vapours destructive alike to animal and vegetable
life.

From the vast forests of chimneys in all the great manu-
factaring towns in England, there arises a dense exhalation of
inky Dlackness, which envelopes these cities in a padl of gloom
from Monday morning until Saturday night. It is only on the
Sabbatly that we are permitted to eatch a glimpse of clear blue
sky, and breathe the pure air, so essential to health and comfort.

The sooty vapour finds its way to our food and drink, it 1s
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inhaled into the lungs, impairs the health, stains and discolours
the walls of public and private buildings, soils the face and
clothing, penetrates houses, smears earpets and  furniture,
almost. destroys oil paintings, soils books and engravings and
whatever precions oLjocis of art or utility we try to preserve,
Indeed it is diflieult fo say in what particular we ave not harmed
hy the all-persuasive sool and smoke.  However much opinions
may have differed, there is little doubt now that the cause of
the London fogs can be traced to the smoke,  "T'he infinitesimal
particles of water-vapour floating in the atmosphere, become
conted with the volafile products of combustion—the scoty
particles of carbon which Hoat in the hydrogen,—and these
conntless myriads of moleeules or atoms, impervious to the sun’s
rays, envelope the great Metropolis in impenetrable gloom.,

The highest lllC(ﬁ(.‘:ll anthorifies attest the injurious effects on
the respiratory organs, and on the body generally, from living in
& smoke-laden atmosphere,  The fatal consequences of the
fogs to which London and other great towns ave periodically
subjected are shown by a marked increase, on these occasions
in the Registrar General’s returns of mortality.

The prevention of smoke is the great want of the age.

In this era of invention and progress, when the fertile brain
of the scientist and the inventive genius of the skilled mechanie
are achieving such marvels of invention, it is almost a wonder
that the great problem of abating the “smoke nuisance” of
large cities shoull(l lhiave remained so long unsolved. The seeret
art of burning bituminous coal without allowing a large part of
its carbon to eseape in a cloud of smoke, seems to have baftled
the wits of inventors during the past 200 years, The alchemists,
in 1683, tricd various devices for the purpose of consuming the
smoke in their furnaces, In 1785, Watt patented an apparatus
for consuming smoke. His process consisted in feeding the
coal in a hopper, and forcing the gas and smoke to pass through
a body of hot coal.

As far back as 1306, the smoke of burning sea coal was con-
sidered to be so injurious to publie health, that King Edward L
issued an order forbidding its use. It is alleged that one man
who disregarded the King's order, was tried, convicted and
excented for burning sea coal in London.

Much might be said relative to the history of the various fuels
used by civilized man during the past few hundreds of years.
It is a curious history, the progress from wood to coke, and from
coke to coal. Wood and coke are now little used for steaming
purposes in this country, and Iing Coal is the present ruling

mounarch on the throne of fuels. Aunthracite is the most con-
densed form of mineral coal, and the richest in carbon. All
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330 BMOKE ADATEMENT,

coals, including naphtha, petrolewm, nsph:llfum,. &e.,, are hut
representatives of the change from vegetable to mineral matfers,
Anthracite is the condensed coke of hituminous conl. - Ameri-
can anthracite possesses from 83 to 92 per cent carbon, and 24
to 4% hvdrozen. South Wales and Russinn anthracite ]l;.u\c
g A o) . Can o . . _
been found to possess as high as 93 per cent. (mlrmlnvl‘ :i.u
minous coal possesses about 80 per cent, carhon and & hydrogen,
and from 10 to 50 per cent, bitumen, from which smoke is
produced, o . » .
Concerning  the origin of coal, ifs ('hl‘lll(‘(tl(ll‘l )\111;_ tho;
vegetable kingdom is too distinetly traced to admit of any
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sensible heat may vary according to the rapidity of the proeess.
Thus, when phosphorous is exposed to the air at ordinary
temperature it very slowly combines with oxygen, and gives out,
little heat at any one moment, but it is diffused over a great
lengtl of time, while if' the phosphorous is sct fire to in the air,
it burns vividly, and gives out much heat and light for a short
time, and still further, if the burning phosphorous be placed in
pure oxygen, it enters into most vivid combustion, and evolves a
most. intense heat and brilliant light for a still shorter time,
The same vemarks apply to the conl consumed in a furnace,
So longr as the furnace-door is left open, and there is little draft

reasonable doubt that this fuel once formed parts of ;_:nnl\'mg
plants, requiring in its geological transformation many t o=
sands of years, The conly theny which we see llmrnt. in ow
qees 1o-day liberates the lieat and light of the sun's rays ( ‘ . -
E f\l;:il(hlll(ilhni':-}-lt}:i\n]l«-ltlctsll'«l':l( ;n the coal lhrmu:il countless nges, preriod of time ftlmn before, but in the Jong-run there is the
. " H ’ W by . ‘ = . . 3 ) | I “ " i

The total amount of coal consumed annually in the United 5tllll\t‘f:l'l{l.(|)llllllir(!‘ r»]"?t-(’-‘l()]\lt-d. . AP
States now exceeds 100,000,000 tons, The anmual consumption A 1resh charge of coal thrown upon a fire absorbs heat which
| N '3 A h 1 Ny

of air through the fucl, a moderate amount of heat is evolved,
which may Inst for several hours ; but when the door is shut,
and muceh air s drawn through the coal, the latter is more
quickly burned, and more heat is evolved during a shorter
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| oal in Great Britain is - not. far from 150,000,000 tons, liberates the gas from which flame is produced.  This gas is
:$. i e m'f’" " Jn’ llm“' Ii “-(tmnlfmtilf‘; I wm')ld is ostimated at Cnlll,msctl of hydrogen and  carbon—carburetted  hydrogen. '
itale The enfive annual produce Coal gas will ignite only as it combines with the oxygen of air,
251510 500,000,000 tons, : : ’

The hydrogen then separates itself from its fellow-constituent,
H . H W ' ¢f l']")" i i 'S ‘1 H 5 . e NV J I r i .
her bounteous wisdom, Jias provided us with o still hetter fuel, arhon, md unites with atmospherie oxygen producing steam -
 DPotrolenm. whi I is now quite extensively used as fuel in Carbonic acid is the result of perfeet combustion, and is a com- Al
Vit ".“'“l’f;'”’t“ he 11 T lei.l, Liquid fuel. however, would Imun(l of one atom of carhon with two atoms of oxygen, Car- RENLI I
» 1) 4 L3 w¥y il 4 . L4 . L H i 5
the Umtul St ttlh ant i exhensive lulm‘s‘ ‘1 Encland at the bonic oxide is composed of one atom of carbon and one atom of i
prove tt(l) S “f “)!l] Pl B © oxygen, only half of the required amount of oxygen to produce
¥ wesent low price of coal, o worfor i M, e s o
g : Some of our ablest scientists maintain that the area of the ]E{fut combustion, The air in passing through the grate bars,
bt ' of petroleum is even greafer than that of the f,rn esout its oxygen to the incandescent carbon, producing intense
subterrancan seas um X ¢ ¢

A . *
Should the coal supyl.\' ever hecome exhausted, Nafure, in
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i , e st ation 3 eat, in the formation of carbonic acid. This acid passin
g 1] coal beds of the world, and that petroleum distillation in s theonel the Loy ot cimed e 1-] ng _
R s anidly as ever upwards through the body of unconsumed coal, absorbs an A
5 & Nature’s vast laboratory is still going on as rapidly as ever, | v 0 ‘ R h i g
LTRSS b = by the lielit of modern seience that we are enabled additional portion of carbon and becomes carbonic oxide. This il
H b A . -, 1 v L » ) at i 1 . . . . .. ] Hi N X
ghHE R | It is only ]’-‘ e Of the heat given off in the act of carbonic oxide, of which smoke is the visible part, inflames at a : iy
gl (8 Hqht to explain t I(I: "}((.)m""-‘“Fi(;-t - voars ‘."',O{"“.c possessed 1o know- lower temperature than ordinary coal gas, and is often ignited A
R chemical {?mn_msl lin'" : i'q) years ig at the top of the chimmey, on meeting the air, as seen in the : 731 Hit,
L i ledée “{’C ‘t‘fmlm “ l;“ ?ntii‘e oxyeen of the air uniting (forming chimneys of blast furnaces, and steam vessels. it b
. B ombustion consists Xyge : oy 2 ccauires. chemieallv. the oo 5 i ir i
H hemical wmion) with the constituents of the combustible It requires, chemically, the oxygen of 152 cubic ft. of air to s
i ghi a (l:) l;lmC“ , consume one pound of coal. The gas requires 45 and the coke HIIL RS
A1 HE substance. . : 107 cubic ft. A furnace charged with fresh coal, generates a it E
i The chemic ination of atmospheric oxygen with the ' Cob U ) P 8 \ | 1l
& ‘ 3l The chemical c]m_“]{”nhm:] sanied 1),’! the pl'(;(fll%ﬁOﬂ of more large volume of gas (about four cubic ft. to each pound of coal), 3l a8
A8 B carbon of CO"II 1 ".t“ Ay afc,:o ],]1;" the action is so rapid as to requiring an equivalent quantity of pure air for its combustion. g
1[% I f?, | or less heat, )u;; ! tlb on f:ulied by ]; At that the process is Now, by reason of the mass of fresh fuel thrown in, the passage ) H
ii i s‘ﬁ: i evolve intense heat, acc}o m]t):on J{ f(f:\, substances burn at of air through it is necessarvily the most restricted. Thus the i
s b Ay called burning ? com )1]15 ,lw “hosphorous, which glows when smallest quantity of air will be enabled to gain admission b
il i i; ; ordinary tenllpeu_z mc\’\?lu-(i \ t‘l‘e lfle;){IIfG amount of heat evolved simultancously with the greatest demand for it, and the largest :
il el l§ exposed to the air. While the absc Ivis tl ne. vet the generation of gas simultaneously with the most restricted means
1l b |1; ‘ during the combustion of any burning body is the same, yet t
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By
el of enabling the air to obtain access. And henee tlhc. “bs“}“:c tho expansion, IIence, speaking roundly, three-quarters of the
- . R H " 0 . ir A . .
| Pl necessity of providing some other means of introducing air to cnergy, or steam-heat, escapes up the exhaust-pipe without
i b tl10‘1“‘(‘(_“‘5‘“1“"‘1 £as, abovelﬂm.(ue- iolds volatile hydrocarbons having done any work, so that we only realise 3 to 3% per cent. |
i} L Conl in process of combustion -‘]w‘ ‘ hl}(‘l “l ' {) be burned of the energy or power of the coal in the steam-engine in the :
M 13 i ) . I Wit ) * avoe ) : ! . : 4 S
R equal to about “"L'ﬂ‘l"d_ (\'flllih ‘}‘ '{'i 't’_“f'::.' \l\'u‘;::(uf‘ niLr SCAND form of work, but in the stomach of a man about two-thirds of i
: i in the open space above The 1ucd, ofy herefore, that the the power of the carbon consumed as food can be converted into
,:" '““('U“Sl““('do It 13 I}]""ll.v "l‘(‘(lh}"l“, t l(il (M ‘t’.l:' sh:il“'l(l bu (iﬂ‘ul't: or ‘\'(}l‘k. ~
1 ans ST . e ¢ 5 s N . . . 5
1 required amount of oxygen to complelc "{f‘"fl'““ ton Thus are we reminded of the superiority of nature over the
1B supplied abore the surfuce of the l]nnn.mg “Li . scientific inventions of man, This has been traly ealled the age of it
e Some writers of note on fcum'm::tmn, ﬂnif .mmll-‘ ';:llnut bo invention.  One of the grandest roles in the great drama of sl
Ii ﬁwn, S]t 1"111“,1 ‘ll fil-]:-:(ltﬁ::tli)\l'“t‘:rl?l ttgll'ltltl'hlc.? t(:-];:f “ :‘)'l':::i“‘"(‘("{llﬁllm‘ur" human progress has been filled by invention. Invention‘ and % !
burned. 1 am Areqieitty) Williams, the ercat Enslish apostle of civilisation have come up out of the ages hand-in-hand, Fancy
; is « misnomer, G, Wye Williams, li"ln“";t.‘ A ,l,]‘ All for a single moment what this world would be if deprived of :
' 4t At « WOl AW . {s . . - i
; combustion, has lmn;ht}tul} tl"’l \\m;; i-‘ N ll'ltmn ll‘}l\i)l{l(l\ My the inventions of the Stephensons, the Morses, the Fultons, i !
? hitions writers of books do not benefit wankind, — 8br, Oy . AT s :
: ‘{l\l’lillitnms savs i— When smoke is once produced in a furnace or 2]‘:3 ,?(:]]::t]i;l:)gft:lﬁél r};l:}l(: n,g;]l i’l:ltot}h,(:]l:,ll(giﬁ (: tl]):: l;ﬁ;:ﬁ;i:‘ﬁtﬂ:zt
it is as impossible to burn it, or convert it into heating ' Lop TG BIEL | NS . A HANCe
flue, it is as 1mpossible to ) o has many difliculties to overcome. It is not sufficient simply to

1 purposes, as it would be to convert the smoke issuing fl"t,llll the

Y flame of a candle to the purposes of heat or light. Mo,

¥ H Williams undoubtedly wrote in advance of his time, and yet

B modern science has placed him far behind the advanced column
| of progress, aud rendered some of his theories obsolete,

o . " ’ - . . Ll ] N f

The visible part of smoke is composed of floating particles o

I3
)
i
¥
i
;
consume the smoke. There are several other important points E i
required, The perfect smoke-consumer must possess the merit bl
&
}
4
;
;
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of combining all of the following cardinal virtues: (1) Burn
smoke; (2) Save fuel; (3) Make steam; (4) Be durable;
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(5) Not injure the boiler, If the apparatus fails in a single
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extinguishing the flame, and then, with a lighted wax match or
taper, the smoke can be ignited and burned several inches away
from the wick, the Dlaze at once relighting the candle; thus
conclusively proving that smoke is combustible matter, and can
be burned after it 1s formed. '

A steam boiler furnace in action is analogous to animal life,
inasmuch as both require carbonaceons food and atmospheric
air to support life, and each emit a product of carbonic acid
[as.

The books say that the ordinary steam-boiler converts 8 to
10 per cent. of the energy of the fuel into steam, and the very
Dest boilers convert 12 to 14 per cent.  But the human stomach
of a healthy young man reahses from 60 to 67 per cent. of the
food’s encrgy, and converts it into heat and work, Steam of
say three or four atmospheric pressure contains ﬂl)Ol,lt- 1,000 to
to 1,100 units of heat, three-quarters of it latent,” so called.

;f 1R ¢1s ¢ ob 1aats Cand point, although it possesses all the others, it is condemned. .
AR detached carbon, and the invisible part 1s rich in coal gas an(l Some of the methods which have been tried for the purpose
ST carbonic oxide, all of which is, of course, easily ignited anc of preventing smoke are:—
| §: !t burned. . ) . of 1] 1. A small steam-pipe is run from the dome down the front
.l An interesting experiment “‘,]"'(’Of of the correctness of the of the furnace, and a blast of steam is injected into the furnace
4 above assertion may be made with a common tallow candle by over the fire. 'This plan entails a loss of fuel, for the reason

that the extra heat produced will not generate an equivalent
amount of steam usc(‘ in creating the blast.

2. The addition of atmospheric air with steam by the
induction principle is no improvement on the process.

3. Directing this oxyhydrogen current under the grate bars is
a mistaken theory, unsupported by either chemistry or good
practice.

4. The various bridge-wall contrivances for admitting air, or
air and steam, only partially prevent smoke, and are liable to
injure the boiler-sheet by the voleanie action produced in
concentrating the heat. Any principle is defective which
allows imperfect combustion to take place at all and then tries
to correct it afterwards,

5. The idea of a steam-jet in the chimney to increase the
draft sufliciently to consume smoke on stationary boilers, is too
unscientific and wasteful to merit further comment.

In passing this steam through the cylinders in work, the

aels » a1 3 11* wat ] T oar
temperature is only reduced 200 to 300 degrees, according to 6. Brick arches are good enough in their way, but they are

not very effective in consuming smoke, unless aided by a
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combination with some contrivance for assisting the draught,
such as the steam-jet, or under-blast,

7. Efforts have heen made to precipitate the soot and smoke by
a wheel, or a shower of water falling through a perforated
diaphragm placed in the chimney, In this process of smoke-
washing, or smoke-condensing, the principle is wrong, the evil
should be prevented in the furnace, and then no “shower-
bath ™ will be required.

There has been nothing new patented in steam-jets for
ullm'm'(ls of a hundred years, according to the sixty-page report

of M. Armangenu of Paris, excepting the principle of the * air
vacuum.” This principle consists in arranging a steam-jet

within a closed globe in such a manuer as to make the velocity
of the air, just as it comes in contact with the steam, as nearly
as possible equal to that of the steam, It was a knowledge of
principles which led to this conclusion, and the reason is the
same as that for causing the velocity of corn when it falls upon
a carrving-band to be equal to that of the band. The corn
would have been left belimd if it had not this velocity, and so
also the air would be left behind by the carrying steam, and
would be whirled into eddies with a loss of foree, if it had not
suflicient velocity at the point of contact with the steam. All
steam-jet applinnces on tllw old “induction” plan use a much
greater quantity of steam than is required by the “vacuum”
winciple to force a given quantity of air into a furnace. The
mventor has been awarded eleven gold and silver medals, and
several diplomas and decorations for this discovery.

It is well known that oxygen, or atmospheric air in rapid
form, produces combustion, and in slow form oxidation, Ieat
is evolved by the clashing of atoms, To consume smoke in a
furnace, therefore, it hecomes necessary to supply the air in
rapid form. The steam-jet is the most simple, practical,
economical, and effective means known for accomplislling this
result, |

The oxyhydrogen currents should be injected at the front
end of the furnace on a horizontal plane, in converging lines, a
little above the burning fuel, in order that they may travel with
the natural draft of the furnace, and where the temperature is
at least 830° I\

The most economical results will be obtained by using a
mixture of superheated steam, hot air, and carbonic oxide.

I am often asked how these oxyhydrogen currents can pro-
duce extra heat in a furnace without burning more coal, The
principle of the jeweller’s Jamp and the blow pipe, fully answers
this question.

The rationale of this principle is to supply the furnace with
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just enough oxygen of the air, hydrogen of steam, and carbonic
oxide, to unite with the volatile hydrocarbons and other rising
roduets of combustion given off in the distillation of coal, and
}'m'm a mixture of carburetied and olefiant gas, which readily
igites at a temperature of about 800° I, and burns with a
bright clear flame, creating perfeet combustion, and no smoke,
These remarkable results are produced from the chemical
aflinitics of carbon, oxygen, and hydrogen respectively.

The principle of the air vacuum has been amply demonstrated
on the Imilcrs of the Paris Water Works, and is now largely in
use both in Irance and America. In London, also, several
chimneys have been rendered smokeless by the adoption of this
simple remedy,  Some of the enterprising citizens of Bolton,
not to be behind the times, have already tested the efficacy of
this improved system of fuel economy and smoke prevention on
their own boilers, and we may soon expect to see this beautiful
city free from smoke, her worthy citizens enjoying the luxury
of pure fresh air at home, and thereby enabling the ladies to
cultivate beautiful flowers and healthful rosy cheeks at the
same time, Then will the fame of this fair city become a
liouschold word in the land for having set an example so worthy
the emulation of all smoke-laden towns in England.

[This discussion applies to the three preceding papers by Mr.
HerpertT Frercouer, Mr, D, J. RusseLL Duxncay, and
Mr. OrrLanp D, Orvis.]

Mr, R, K, Frepmvax, FR.LB.A. (Bolton), who took the chair in
the absenco of the President, remarked that they had had the question
brought before them in all its bearings, It was one of the utmost
importance to them in Bolton, because although they did not like, in
consequence of depression in trade, to see chimneys not smoking,
they would be glad if they could be in full work, but without turning
out the volumes of smoke they did at present.

Mr. W. R. E. Cores (London), called on by the Chairman to open
the discussion, said that as the subject was a large one, and papers
were only read at such a late hour as to allow but barely ten minutes
for the whole discussion, he would nof attempt to consider them in
detail. e would only say he did not think the author of the first
paper was right in speaking so lightly of domestic smoke, the quantity
of which was undoubtedly very considerable in the aggregate. Tho
action of the legislature against smoke had been directed, as the
meeting knew, to industrial processes only, This was obviously not
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. T allv w the snme manner as in furnnces sHEIHENE
quite fair, and anything \\']ll(‘lrl wans not fair d.ul n‘ot gclml"l-ﬂllliz'o“ ?l];t fired with solid fuel, that is, it *{ _ :3*} il
out to a successtul issue. Where the law was thus ('o;lt ' was brought_into contact, ns 4 F i
lministration of it was likely to bo defective also.  Thero was o nuch as possible, with the ma- Sl 1
admunsiration co the law fully against one class of offenders tevinls under trentment,  Tor thie sAmHIsRE
natural objection {o enforce the lav ALY Ho thought the lnst twoor three years Mr, Tred- SHMHBS R -
when another class was permitted to go 1““-{ (hat vasint of erick Siemens, who, conjointly SRR (S
i question of domestie smoke was to bo C(.msulcrc(l. rum“u‘\ ]}' " O with his brother, the late Sir o @i?; HH ¥
: jow ns well as from the standpoint of its quantity,  Mr, Duncans Willinm Sicmens, invented the AR '
| VIey Lord Stratheden and Camplell’s Bill, which he snid Siemens Furnace, had worked el
; referenco to Lord Strathed ‘oo the Tionse of lords, was well upon different lines, and, in- : eI
had been for the fourth time before the 1 b el o amoko . deed, had made a new departure i E il
B worthy of notico. The chief aim of that Bill was to (;.l e A } from the beaten track, whenco AL
it from all its sources, domestic chimneys as well as industrinl, hd, had resulted greut improvement LR HLL
It in rerard to the former, it proposed to do what secmed to bo n wise in the efliciency, cconomy, and he[Eh i)
i | JTegt . coriminato between new buildings to bo erected and = durability of the Siemens - RN
it thing, viz., to diseriminate - Duildings it proposed 1! nace.  Mr, Siemens, when con- Abeil
i 1 tho nlready existing ones. In regard to new buil e i1 l] atine 03 sidering the action of gascous S EEEE
%l i that the regulations should o so framed as to Impg ¢ hen “{(.i “”;, flume i a furnace heated by HUPLLLES
I arraneements of the houses of the future under some supervision n rf{ ) contact, came to the conclusion -k F; i i
Bl 1 o lozous to that alrendy exercised under various building | that the flame was misapplied ; s HE
Ié ! control, analogous to Dicet of sccuring the efficiency of other | & he found that combustion was s L
B Acts and bye-laws, with the ohject ol securing . whilo in reward to s disturbed, and the flame was I ;o
i ! branches of house construction and oqm‘mu-nt, whiloe l 11] i ¢ parily wasted by being brought Pt o
ikl § existine domestic chimneys, it pl‘(lH)‘US(‘( that the local authority : Into contact with any solid sub-
) ghould be invested with pf)\\'ﬂ‘ to make such bye-laws as were eon- < - stance \\l‘!n.nt]c\"f]:r', z]m.d that "!nls :
g j ‘ . A d . 1 -t ‘;et!lnt‘d to him lllﬂt llmt WAS N gOOd 1)1'()\15]011 \H[S ].ml 1c1ar 3 the cuscv \)lt 1
i . sidered judicious, and 1t sce . ersant. with what was boilers, the plates of which, b
1S because the loeal authorities were duly conversant 1 . their being in contact with water, i
' ; oing on; they knew what could and what could not bo done in the must necessarily and constantly O
{ 8 Souses. and moreover they wero not likely to act in advance of be nt a temperniure considerally i
| et 1(;1!"(151’)1?(:1 opinion In speaking of now buildings it was very lgmlow llmt[of tlh(i‘ flame. M. - )
: reneral s ¢ Telivr . Sicmens inferred, from conside- 1
? %mportmlt to remember what was the actunl rate of bu]lli(‘lmb.l 1]]:!:;, ration given to the subject, that E
: had looked into that matter three or four years ago, and Iound ! At a gaseous flame, in orer 1o bo Hi
in London the rate of building amounted to three new liouses an howr utilized to the best advantage,
. + D ber. Since that calculation was should burn freely in an en-
from the 1st January to 31st December.

closed space without contact
with the materials under treat-
ment or surrounding objects, in
other words, that it should Le
placed under conditions analo-
. pousto those which apply to gas

burners, If we consider a gas
flame used for artificial lighting,
say an Argand or aflat flame
burner, we shall at once realize
how undesimble it would be to

-ever. the rate of inerease had been somewhat reduced, huf:
i?ongs':nl;g‘;i? ‘sti],l amounted to one and n half new houses perfhonir f(t)l
every hour of the year. With regard to the question of patents
taken out for so-called smoke preventers, he thought Mr, ])l;:lcal_ls
remarks were worthy of consideration, for a great deal of dm(rlm' fe \\rlls
produced by reliance upon patents, which might be avoided it only
the existing arrangements were properly used.

et b ey etttk d it it
s s

Mr. Joux HEap, F.G.8.* (London), said that had his occupations ermitted

. -Fired Boilers to introduce therein any solid sub- 18

Pl L W have prepared a paper upen Gas-Fired Boi N -

of his doing 50.’ he }\'oultl ti rrl—illl the I‘olrn¥ of an address; however, ho Slamec, 1he vesaly oy sofid sub- ¥ g?{

bLe read at the present meeling I wever, he r | i

-ould lay some facts before the meeting which would help those inferested of effect, which would become b

W "3‘0 ('li‘::"tion of the best method of firing boilers, to consider the subject B apparont’ by imtion b ]

}‘]‘ nl a ldif?ercnt point of view to that which had been so ably brought before bt i It Cbtaimen campi g

1{01 by 1he authors of the papers whose practice was limited, however, to wWith Tho prodvction of omks 5&%

b(lv?}nrs'ﬁred with solid fuel, Members, or at any rate, some of them, had oo roduetion of smoke, :
cell't?linly heard of the Siemens Regenerative Gas Furnace.  The Siemens B s Tnauner it

red i d y ir teel, glass, &c,, for

-¢ hiad been employed in the manufacture of iron, steel, glass, )

I]11‘11(1);:1(]:[\1(11an a quarter (l)i' 'i‘ century. In the first instance, and m(!ced, un;:{
quite recently, the flame was utilized in the Regencrative Gas Furnace

of flame with solid substances
is detrimental to combustion,
and where heating by radiation
has been adopted, the result of
practice in high temperature L
Y b

g

* Communication recelved by the Secretary in continuation of the discusslon on the papers.
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furnaces, such as used for the production of stecl on tho open liearth,
for Lieating iron and steel, for tllm nenufacture of glass and other purs
wsex, hus been & saving of from 50 1o 0 per cent. in weight of fudl,
improvement in the quality of the product, nml diminished wear and tear of
furnnces.  With these enconmging results before im, Mr, Biemens: con-
sidered the application of his new method of heating to the firlng of botlers,
This application is shown in the accompanying dingram, which, however,
does not exactly represent o gasdired boiler as construeted, being only
intended to show the means adopted for preventing contact of flame with tho
dates I the flame e, The gas producer, which is not shown, niny b
ocated in any convenient place near o the holler to which it hns to supply
gas, and is of the Siemens usual well-known construction,  Uns coming
from the gas producer to the boiler passes through o reculating valve, and
thence onwards to the combustion flue of the boiler, whero it meets with
current of heated air, and entering into combustion therewith, the Nume
circulates first through the combustion flue, ns shown, afterwards around
tho boiler at the sides, and finally underneath on g way to the chimney,
Fhe boiler is st in brickwork in mnch the same manner a8 for firlng with
solil fucl, the chief ditterence consisting in the provision of ndouble sevles of
channels underncath, through some of which, ng indicated by nrrows, the
products of combustion pass away to the chinmey, while the inflowing air
1o the boiler passes through adjoining channels, . By this means the pnnfuutﬂ
of combustion leaving the boiler are completely deprived of most of their
sensible hieat, the action being so perfeet that at large works where these
improved gas-fired boilers are used exclusively, the tempenture in the main
chilmw_\'-iﬁw, at u short distance from the boilers, has heen found 1o bu
much Uelow the point of boiling water,  As shown in the diagram, inside
the combustion fiue of the boiler are placed fire-clay rings, the ohject of
which is to prevent contact of the flame with the plates of the boiler. A\ ring
at each end of the combustion flue will suflice in short botlers, hut whore tho
length of flame tlue exceeds, say, ten or twelve feet, as is nlmost always the
case with boilers in this country, additional rings ave provided at intervals.
e flame fiue should be elear from end to end a5 cross tubes would interfera
with proper combustion, and it is preferred to have boilers, guch ns Cornish
boilers, with only one large flame flue, although at some works bollers
with two flame flues are used,  The chameter and quality of the flune
is subject to completo control by means of the gas regulating damper already
referred to, the air regulating dampers, and the clidinney damper also pro-
vided. By means of these dampers the temperature of the flame may bo
increased or diminished at will, or, in other words, the production of steam
may be augmented or reduced at pleasure, and in cither case without the
production of smoke. In the papers which have been read, it was said
that it was possible to avoid the production of smoke in bhoilers fired
with solid fuel, provided that fhiey are not pushed for the production of
steamn, which implies that the fires shall be kept thin and supplied with an
excess of air, s otherwise smoke cannot be avoided. But in the case of
boilers fired with gas and heated by radiation, no smoke need be made under
any conditions of working, that is—whether a large or small quantity of
steam e required at any time; in fact, the presence of smeke would reduce
the temperature of the flame and cause o Aiminuli(m in the production of
steam, £o that the man in charge of such boilers will find it convenient, and
to his own interest, to avoid the production of smoke. YWhere a mnge of
Dboilers is fired by gas, it is preferable to place then under a foreman whe
understands how fo regulate the production of steam by regulating the
supply of combustible gases to the boilers, and who can keep the men attend-
ing to the gas producers up to their work. Under such conditions boilers at
work give regularly an evaporative power of from 9 to 10 Jbs. of water per
1b, of coal burnt in the gas producers. These results compare favourably
with the Dest solid fuel-fired boilers; but better results having been obtained
under certain circumstances in later applications, it is confidently expected
that an evaporative power of from 11 to 12 1bs, of water per b, of coal will
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be obtained as a constant yesult, Where small fuel is available it ean be
wsed i the gas produeers for the production of the gas required for firing
boilers, nnd the saving thus etfected, added to that in weight of fuel, will in
many cases prodace an ceonomy of from 40 16 50 per cent. in the firing of
bodlers upon the present practice with solid fuely this result will be obtained
with Jess attention or hard work in firing, and will he attended with greater
durability of boilers, and lust though not least, with total absence of smoke,

Colonel Wixper (Bolton), drew attention to a paragraph in Mr.
Dunean’s paper which said, “The Acts in foreo have frequently been
rendered inoperative, as administrators of the law are in many cases
large producers of sinoke themselves.”  1le contended that there was
no unanimity as to the kind of machinery or appliance that ought to
e used for the successful consumption of smoke, and yet the magis-
trates were to be called upon to fine, to the heaviest extent, any
gentlemen who would not submit to use the contrivance of every
person who came forward and said he had the true remedy with
regard {0 the consumption of xmoke. 1o had sat in that Court many
years, and had always found when the defendant appealed to the
witnesses what was the article the witness wished him to use, he
had never yet been able to authoritatively say, ¢ I recommend this as
the only article that ought to be used for the consumption of smoke.”
Nevertheless, Inspectors of Nuisances and Corporations must not
lose heart with regard to this matter, nor be slack in enforeing the
Act of Parliament, but they must keep close up to the requirements
of the times, and seo that if there were a machine or an appliance
that could be adapted to this purpose they should require the publie
to immedintely put it into use. 1lle could think of nothing better
than that the Government itself should use its greatest exertions to
find out the most appropriate article, and sce that it was duly
provided for the public.

_Mr, I'rep. Scorr (Manchester) said the last speaker had aptly
illustrated the fruitlessness of much of the effort to abate this
nuisance,  If people like magistrates would not take the trouble to
read the literature on the subject, and take such other means as
were provided Dy organisations and individuals of ascertaining what
i3 practieable in the way of smoke prevention, it was almost hopeless
lo induce town councillors to do so. The magistrates ought to
inquire if the persons brought before them for offences against the
lnw relating to smoke had in use such appliances as were known to
be effective in preventing smoke. The Manchester Society, organised
to remedy this nuisance, bad done the best it could during the lnst
ten years to secure its abatement. They were often charged, how-
ever, with trying to do things which would injure trade, but they
sought to do nothing of the kind ; their efforts were to a large extent
fruitless, because, as had been pointed out in many cases, the adminis-
trators of the law were the greatest offenders, They had gone to
the Loeal Government Board and the Loeal Authorities, and had
done everything possible, yet the nuisance was still allowed to prevail
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340 SMOKE ABATEMENT,

very extensively. Ife could not help thinking that perhaps they
were on the wrong tack, and that what was wanted was “stronger
municipal life,”  They must send men into ecouncils who would tako
a broad view of the question; that by compelling manufacturers and
other smoke-producers to adopt effective methods of smoke-preven-
tion, they cansed no hardship in the Jong run to the individual, whilst
they conferred a great boon upon tho community,

Mr. Qronar: S. Howatsos® (London) pointed out that the most eficient
system of smoke-preventing machinery in the market could be had at nbout
the same cost as any mechanical stoker,  Mr, Fleteher remarks that “many
mechanical stokers nre not smoke preventers at all,” and in moking this
statement Mr, Fleteher has, in my opinion, struck the key-note (o the solu-
tion of the whole question under discussion, because many steany users, mill
managers, and engineers have got the idea that any appliance to which the
name * mechanical stoker” lias been given must necessardly be a smokes
preventer, This idea is altogether crroncons, 1t will generally be ndmitted
that & man under any circumstances cannot fire o steam boiler with small
hitwminous coal or slack day after duy without making smoke, Not only will
smoke escape when cach shovelful of sluck s seattered over the fire, but it
will also cscape during the necessary opetation of *stirring up” and of
 clinkering " the fire.  In exactly the same way many nppliances to which
the name **mechanical stoker™ s given, produce smoke continwously, and
dense black smoke during the neeessary operation of **levelling * the fire,
These “mechaniceal stokers™ nre of the * throwing-on™ type, and although they
frequently succeed in throwing-on and seattering the small coul better than
aman does, they generally catse much of the dust fuel te be carried by the
draught right over the fire, through the fines, and out at the chimney-top in
u paurilally-consmned state.  In London where a specinl Smoke Abatement
Act is enforced in the interests of the compumity at large, steam-hoiler
dwners find it practically impossible to use these “throwing-on” stokers
(wlhether man or machine) and small ehieap hituminous fucl without subjecting
themselves continually to police interference andd Scotland Yard prosecution,
The other system of firing steam-boilers referred to by Mr. Fletcher, and
adopted by him at his collicries, is on the principle advoeated by James Watt
about a century ago, and it has been adopted by many of the principal steam-
users in London, proving that it is a complete and practical smoke-preventer
and o most cffectial and economical system of firing steam boilers, kilns, &e.,
with the smallest and cheapest bituminous fuels. At the Smoke Ahatement
Exhibition of 1831-2 Messrs, T, & T, Vicars, of Liverpool, Earlestown, and
ILondon, exhibited a meehanical smoke-preventing appliance, which reecived
the highest award ; since then, this smoke-preventing stoker and furnace on
the Watt principle has been adopted by Her Majesty's Government at the
Royal Mint, and many of the principal firms in the City of London and
throughout the country have now adopted it. enabling them to use :
small cheap bituminous fuel without making smoke, smuts, or creating
any nuisance whatever.  Steam is casily raised and kept up at an even pres-
sure without manipulating the fires in any way by hand.

Mr. Nicnorsox declared that Mr, Fletcher was good enough to
hit upon one of the prineipal sources of trouble in the matter.
There appeared to be no real desire in any place to get rid of
smoke because it was thought to be expensive; many were heartily
sick of so many applianees, some of which were found out to be per-

* Communication recelved by the Secretary in continuation of the discussion on the papers.
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fectly useless when fried, though he believed thero was an honest
disposition in favour of getting rid of the smoke if they conld. The
vight way he thought was for the Association in conjunction with
ihe Smoke Abatement Socicties of London and elsewhere, to take
steps and find out four, five, or six of the hest means to get rid of
«moke, and tako upon themselves to recommend thoso they found
most. suitable,  Without something of this kind very little good
would be done.  In concluding, the speaker observed that it must be
very disheartening to gentlemen who had to deal with this subject
and to biing people up for making smoke, to sce the miserable sums
which people were fined s real penalties and not nominal ones should
bo imposed.

Mr, (3. Dannry (TLeeds) said there were a number of energetic men
in Lancashire and Yorkshive with suflicient means to form themselves
into a sort. of couneil and test the best known appliances sido by side on
the hoilers at the Manchester exhibition ; this experiment would be far
better than taking a single man’s word. In lecds they had every
known make of mechanical stokers, and although they eame with
great: faith many of them got into disgrace. e knew for a fact that
there was & firm in their town that adopted mechanical stokers to
cleven boilers, their consumption being about sixty-five tons per
working day ; and they were saving £1,600 a year for the expenditure
of £650 3 fuel was reduced in quality at the rate of two shillings per
ton. The saving he referred fo was very good, but it was only one
in a multitude of eases. The firm ho alluded to consumed their
smoke, but not so well as Mr, Fleteher did: he must give that
gentleman credit for his system because he had seen nothing to equal
it. The London waterworks boilers had Vickars' stokers adapted to
tliem, and they did their work admirably. e should like the course
recommended to be adopted, viz., that Bolion, Manchester, Leeds,
and other northern towns, should eombine and form one council to
work the matter fairly and test the machines on their merits, be they
Yickars, Bennis, Proctor, 1lutchinson, or any other.

Me, Lac (Becles) said it appeared to him to be the proper duty
of the Congress to investigate this question, as by so aeting 1t would
be doing a most important work for all manufacturing distriets in
the kingdom. 1le suggested that a test might take place in Bolton,
and would alse like to move a resolution that a committee of the
Congress‘be appointed to make an_investigation in London with the
view of recommending such applinnces as were found to be most
suitable.

Mr, Freevan (Bolton) said he did not know whether this lntter
proposal was within the scope of the meeting.

Mr. Lis said the test should be made by practical men. They had
no wish to disparage scientific men, but it was a fnct that practieal
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i 342 ' SMOKE ABATEMENT, EDWIN CHADWICH: 313
1 - ane INCAN i ipeared
' men oecasionally looked into practical matters in a way which per- Mr. D. I ..]llu?f.-'}.l.la Dlﬂ‘\(s:?]I(:':U::d:::13,:1111(}“(21(;];,;3::113101:;}1 :gl ]a con-
’ | ha e whe wero ot acustoned to fho every day il et :-(1:ltli‘;:«f“cl'll(ll:.lzhililt‘;vllt; :lllll:( Nr:(;;risc the people Wwhe eame before him. i \\'i‘;h
1 v : . bt ‘enders mii e place m
i1 E Mr, W. Witkivsony (Bury) thought it would bo much betfer if regard to ‘""5-*"51mt,vh-l_m,l,]:s.('n.uf:.k1.:'1.]3812(‘):‘1-]51(:{lll;g::(tllgg-].: (i):l]dc}ad, and
I a ' the appliances could bo sent to Bolton and practically tested there in Scotland where '”"-"i'hi' ';. o .\\c;',‘ ul;-l{ome‘nt)
| : the centre of the smoke-producing loeality ;5 this would give more where there was 1o aw for Smoxe 4e '
’ i lt satisfaction than referring tho thing to Lendon. Mr. Friesmay (Bolton) remarked that they could not say the
'i | e . TINT . qestion had been left where they found it, because an jmpor ant
! Mr. B Scorr (Manchostor) thousht the idea of initiating an enquiry e aelation had been forwarded to the Council of the Institute.
i[ _ into the means ol'. suioko Yro\'(-nii.nn o good one, and hoped t!w ‘l“"‘:".’:::"‘t]m;‘“cr oi‘ rearet {hat they had heen unavoidably ]nu'rie(_l,
g Council ef the Institute would take it up. Ho had much pleasuro in bt he trnsted the suhjﬁ!ct would have greater attention devoted to it
!ﬁ : seconding the motion, in the future than hitherto.  Mr. Fletcher, he mlg_]lt remark, had
i ‘ shown publicly what he had been able to do himselt, and illcil"e \;:flS
{ | Mr. Liscn (Eeeles) having been granted permission, proposed the 3o doubl many other people would strive with hin to remedy as far
i following resolution: * That the Council of the Sanitary Institute be ' as possible what was one of the great curses of a 1nauufacturnllg)
fIHEE requested to institute an examination into the best methods of : district.  In conclusion, he hoped that that Conference, and the
i ; consuming smoke and fo issue the result of their enquiries,”  he i views expressed, would impress themselves very fm-'mbly upon the
resolution was secomled and adopted. public generally, and result in some good being done in Bolton,
: ! :
I Mr, . Yrexener (Bolton) in rveplying, said the diflienlty most
ALl ! frequently alleged to exist was that of an insuflicient number of
ARG boilers,  1le thought no one who crected more machinery than his
R T R boilers would drive should be allowed to ereate a public nuisance, on
d L1 B the 1110:11 that compliance \\'if]h t]x(\avl’ublic Health Act might possibly
A HRE affeet the profits of his {rade. ith regard to dowestie smoke, he . . » .
ABUIR T 1'1;.; said he di(lI not under-rate it; his pap(-rbmlly referred to manufie- On % Sanitary Sewage and Hatc:‘ Supply,” by EpwIN
\ W turing smoke. 1le believed it presented a great difliculty.  The use Cuapwicr, C.B.
i 1R of coke he understood was the only remedy for it consistent with ) .
Akl 1';. ] retaining tho open fire, Saturday afternoons and Sundays shewed I nee {o submit some statements of experiences at variance
IR what might be attained in improving the atmosphere by the suppression with statements that have been made to the Congress on
AR of the tall chimney smoke. Vegetation eould exist in sneh smoke as sewawe jrrigation,  In the first place, no perception 1s 0\'1“(}0(1
1 E ?; was ?hen scen. Referring to the r(-m'nrk nf}lle Clerk to t.hg Borough o tllzm of ?]lc grreat Qistinetion for sanitation of scwage.\\'hlch
{13 IRH Magistrates, that they could not convict while experts differed as to is undecomposed, and the sewage of the common conditions of
{ha the best appliances, he said, he understood it was their duty to fine mirefactions of sewage which feeds fish, and of sewage which
3 unless it could be proved that the nuisance was not preventible having I L ¥ . Mt « aaricultural purposes, 1s
i . . ) : kills them: of sewage which, for agricultural purposes,
R 1R regard to the nature of the manufacture.  All that was necessary to ’ faction 1 of sewace which is unwasted by
EHEE prove was the practicability of obeying the law. If stemm could be wasted b.}' Jputre action, anc 9, "S(:_ l;D t n third more of powelr
L glﬂ ‘ " raised without smoke, in one place, it could in another, The best decomposition, which has g"'m;““)l i ]011' at enise tho power of
’ HER IR question to ask a smeke preventive machine maker was, have you one for agricultural production.  Nor do they recognise t t{ er o}
RSN in operation within the area embraced by the Metropolitan Smoke the production of fresh sewage as ameans of remoy ing -tct}lmlt L
3G HA g Act? 1 he had, they might assume the apparatus to be a pretty good lar objections fo sewage f:u‘ms. near towns _\\'1th sewage tha 15‘:
i B one. Mr. Darley made an excellent suggestion in submitting that putrefied, the results of bad drainage and of_lntel'nnl st.uguahon :
3 r; 1 the Galloways boilers at the Manchester Exhibition should be used nor that with sewage which is fresh there is a reduction of the
i RAE for so good a national purpose as ascerfaining the merits of smoke evils that avise from the common high culture with solid manure;
iRk preventing contrivances. The firing of those ten hoilers resulted in as that of the market garden—the culture of 111:1.1':101101‘0-—133'
1 % the emission of a cloud of smoke that was a disgrace to an enginecring ton dressings with the solid dressings with decomposing manures.
A try, let alone an exhibition of the best that Manchester and its P (ressiigs Wit 2 ¢ laile, the greatest
| R HHE cog:hb}, hood could do. A tunity had beet lost that mirht The great principle, laid down by De Condalle, the greate:
:I ;Zl‘%r If:glio 0 cowe G0 AN opportunity had been fost Thab tmg known vegetable physiologist of the last cenfury, verified in
N F ’l’
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344 SANITARY SEWAGE AND WATER SUPPLY,

practical examples, and cited in our instructions, “that the
future of agriculture would be in the distribution of foud and
water together at the same time,” is neglected,  The proofs ave
overlooked of the verifications that have appeaved in various
examples—that whilst tho yield of ordinary agriculture is as
one, that of the extraordinary agriculture, the mavachere, or
market garden culture, is as three and a hatf—the yield from
the liquetied culture is as fivo and more.  Thus at Croydon, on
the fields irrigated with fresh manure, five cows are reared
where only one was formerly.  An adjacent well-conducted
example gives a sixfold yield from the fresh liguefied manure
culture,

It is extensively put abont against the direct application of
fresh sewerage to agricultural production that, as a rule, the
utilisation of human excreta, cither per se or in the forin of
sewage, is generally attended with very considerable loss, and
that only in a very few cases has it been attended with a profit,
Such statements denote very imperfeet examinations, which
would display the extrancous canses of loss from the application
of the cheapest means of working,  However, Professor Cor-
field, m his work on the utilisation of sewage, gives a table of
the application of the sewage of sixteen towns, and states that,
judging from the results of one year, after the repayment of
capital for outlay in works connected with the sewage farms,
in eleven farms out of the sixteen there is a profit to the rate-
payers.  That, as vespeets Liondon, there should be any profit
under the combined system adopted by the Vestries, would he
a matter of surprise, when it is considered that of the water
distributed full three-fifths is distributed in pernicious waste in

-the production of excrement-sodden subsoils; and as to the

water-closets, two and three gallons are used where little more
than half a gallon would suffice, altogether producing an extent
of dilution that must render it worth little more than a fourth
of its value under the separate system. At the time of our
examination of the water supply of the Metropolis in 1830, it
was found that by the service of larse Cornish engines of
ninety horse-power, upwards of seventy thousand gallons was
raised one hundred feet high for a working expense of one
shilling, With the improvement recently made in steam-engines,
1t will be possible to raise ncarly double that amount for one
shilling. JLH] why could not sewage be distributed at a like
charge by the like power? As to the profits of sewage farming,
tenants are not in the habit of considering that they are obliged
to disclose them; indeed, they generally be-little them for the
apprehended inerease of their landlords’ unearned increments.
In the case of the tenant for the farm of the sewage for Alder-

TDWIN CHADWICK, 345

shot, he gave it up, and it was inferred at once and declared
that he gave it up beeause it wonld not pay; he gave it up on
account. of a severe illness and a succession to a large estate
which requived his immediate attention,  1le thought himself
at liberty to show me from his accounts that, under extreme
difficultics, from an inferior soil, and inferior and partly putrid
sewnge, he had made a profit of fen thousand pounds in eleven
years, from abont ninely acres, under these extraordinary
difticultics,  As to towns, take the instance of Croydon, Under
the mistaken notion that the sewage can only be distributed by
gravitation on lands in immediate contiguity to the town, a rent
of upwards of ten ponnds an acre was exacted for it, for land
of which the ordinary rent was twenty-three shillings per acre,
Then there was the wastefulness of ignorance of the munmicipality.
Town councillors—uiterly unacquainted with the new manage-
ment and the inereased skill it required—gave the manage-
ment as Dr. A, Carpenter may recount, to & man of inferior
capiacity for management of an ordinary farm at the lowest
wages; and yet with such conditions the farm yiclded a little
over the working expenses,

In almost. every case, storm and subsoil water has been con-
veyed with the sewage, diluting, aud thus reducing its manurial
alue, and inereasing in volume at the time when the rain-
sodden land was least adapted for its reception.

As an example of the exactions with which sewage farms are
frequently charged, it may be mentioned that one city desived
to reut some land which rented at ten shillings an acre, but the
Right Hon. Landlord exacted four pounds per acre for his
supposed monopoly of a site where it could only be applied by
gravitation. The average value of land was from twenty to
thirty years' purchase, but 150 years’ purchase have been
charged by noble lords upon towns for the application of their
sewage, These exactions of unearned increments—I have had
the agreement of noble lords—might be well satisfied by a right
of pre-emption for public purposes, at an average of two years
of the previous rent. In addition to such factitious charges
are the excessive legal expenses for obtaining the sanction of
Parliament for local Acts for towns; expenses that would
suflice for the construction of a large proportion of the really
requisite works,  Morcover, there are frequently large con-
structions of unnecessary and expensive works by civil engi-
neers, who are unacquainted with the economies of construction
required in agriculture. In addition to these there are the
expenses of unnceessary works of disinfection, and construction
of unmecessary reservoirs for stagnant detentions for *raw
sewage” that would suffice for farm steadings,
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346 SANITARY SEWAGE AND WATER SUI'PLY,

Tu place of downward distribution through the soil for disin-
feetion, and the discharge of the bulk of the sewage m waste—
destructive of the fish of the viver or the sea—there is properly
the discharge of the sewage fresh, for inoffensive application
on the swrface of the land.  Unscientific common agricalture
grives usually only one top-dressing of manure a year (of manure
in the solid form), in \\'lli(‘]! it wastes in disinfegration by the
putrefactive insanitary decomposition, whieh makes the con-
tignity of market gardens at times specially offensive and
injuvions,  The skilled hortienlturist, the prn\wr llluni-fc(-th-r
for sewage favining, gives two, three, or four dressings a week
to the vegetation on the deained and prepaved soily, ns it may
want o speed the growth of wood or leaf, or to develop
superior fruit.

Where pipe distribution is used, as it may be the best for
rapidity of distribution, over unequal sm'l:m'vs, at i:rmn a half-
penny to a penny per ton, advice was particularly given for the
large works at Rughy, as well as for furms, that plots of the
land should be tested by distributions by hand or water-carts to
determine its particdlar receptivity, and the extent of the
pipeage that would suflice forit. By the common neglect of
that advice, the extent and the expense of pipeage has been
largely increased, often to double the extent of what would
have ‘sufliced, as well as double the area of land that was
needed; and hence the like mistakes have oceurred in the
works for liqueficd manure farms,  And these defaults of want
of skill and of competent seience have been overlooked in the
common allegation that sewage farms and * liquefied manure
farms do not pay.”’  Nevertheless, it may be observed that
although liquefied manure culture is a delicate culture, requir-
ing the skill of the horticulturist, mwl is bevond the apacity
of the common agriculturist, the yicld of the common lique-
fied manure farms has been from ten fo twenty bushels per
acre beyond the yiekl of common agriculture, with a real
increase of profit.  One detriment to the Jiquefied culture has
frequently been that the highly superior quality of the produce
in grass has brought from game preserves, and from extraordi-
narily long distances, rabbits and hares which the farmers were
not allowed to kill in their own defence.

Competent superior administration would by competent cen-
tral administration, and by that alone, protect the population of
towns by the enforcement of the old commen law respousibilifies
for nonfeasance, for misfeasance, and malfeasance which still
subsist, although they may have fallen into desuetude and press
for revival.

Insanitary chemistry only proposes to treat “raw” sewage—

FDWIN CIIADWICK, 347

“ernde” sewage—-that is to say puirefactive sewage, with
expensive and really useless disinfeetants,  Such ehemistry
speaks of utilising the putrid sewage of one hundred of the
population on one acre of soil; sanitavy science will now utilise
the sewage of more than a hundred and fifty of the population
for a greatly superior agricultural producetion on the same area.

The people of Paris have had no experience of any condition
of sewage except that of putridity, and hence, believing in
none, and seeing bui Jittle except the irrigations with par-
tially puiridd, though very successful, irrigations at Genne-
villiers, ave much opposed to sewage irvigations immediately
close to Paris,  Kven Dr. Jules Brocard, of the Academy of
Medicine, who, in an able article in the Revue des Devwr Mondes,
advocates the removal of the anarchy of local administration in
France, and the adoption of the principle I proposed a long
time ago, of a centralisation of a scientific administration for
the people, in place of the centralisation they now have—even
he gives no exposition of the large organic difference and the
ceonomy of sewage which is undecomposed and fresh,  1le has
probably seen nothing of it, aud knows no more of it than the
people of Pavis,  They, and indeed some members of the Insti-
tute, have noses vitinted by the putrefaction, and the common
conditions of the filth diseases.  They are, therefore, T am led
to expeet, as yet unprepared to aceept the axiom that the
condition and the eapacity of superior legislation and of local
exceutive administration may be popularly tested sanitarily by
the nose,  Members of the Tolitical Iiconomy Club of Paris,
including the writer for the Journal des Debats, have to be
informed, and to be impressed with the great maxim enunciated
by IL I, Highness the Crown DIrince, the President of the
recent Congress at Vienna, that every subject has a money
value, and how largely that value is depreciated, and strength
add happiness is reduced by the existing removable conditions
of insanitation,

It will, I expect, be found that at the present time double
the expense is being incurred for disinfecting the sewage made
putrid by the combined system in our Metropolis, by throwing
away the productive power for the sustenance of some two
hundred cows, than would suffice for the direct applieation of
fresh sewage to the land, and maintaining conditions, despite of
the report of Lord Bramwell’s commission having deelared
them to be “a disgrace to the Metropolis and to civilisation.”

When stripped of factitious adjuncts, water earriage, instead
of being the dearest, will be found to be the cheapest and one
of the most economical methods of agricultural production, If
is to be observed that all the factitious charges which have been
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348 SANITARY CONDITION OF WATER BUPPLIES,

specified—the results of bad legislation and maladministration
by incompetent hands, from which, for the public protection,
it ought to be removed—are usuully passed over without any
examination, and ave presented as the natural and necessary
results of sewage farming that unavoidably render it more
expensive than the prevalent ancient methods of agriculture.
It is proper to note these great fallacies, and submit them for
close examination, as was done by the Sunifary Congress for
Berlin, which led to the adoption of the principle of the civeu-
lation of fresh sewage against that of stagnation and putridity ;
that is to say, of carrving a constant supply of puve spring
water at high pressure info every house and info every flat of
every house, and by self-cleansing house-drains and apparatus,
conveying immedintely away, and bhefore decomposition eould
commence, the fouled water info self-cleansing sewers, and by
those self-cleansing sewers conveying it at once fresh and
unwasted on to decimed and prepaved land.  This is what is
being done in that city, though somewhat less perfeetly, 1
believe, than might be, and very wastefully and slowly, as 1
consider, for the relief of the population, The principles of
sanitation are now, I consider, so far established that, on the
plans of sanitary engineers, they might warrant a capitalist
m contracting for the attainment of large results in the im-
provement in the health and strength and the great pecuniary
economy of the charges of premature mortality, and the exces-
sive sickness of the lower classes of the population,

On “ The Sanitary Condition of Water Supplies,” by EpwWIN
Cuanwick, C.B.

My earliest examinations led me to prefer, beyond all, supplies
of soft water to hard water for the superior solubility of the soft
water, for the saving of soap, of tea, and its superior potability
over hard water, 1 do not remember that any question of sup-
plies for the larger cities or towns in Lancashire eame before our
first General Board of Health, unless it was at Tancaster and
one or two places where supplies on a correct sanitary principle
were earried ont by our Inspector, Sir Robert Rawlinson, At
the time T heard of some infusions of peat in the common sup-
plies of that period from the surface washings of lands I did not
regard those infusions as very serious objections, as the peat
was represented as containing tannin, an astringent of incon-
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siderable account,  But later experiences have shown that the
infusions of peat are seriously injurious—that in flood periods
they produce serious dyspepsiag that at Glasgow, Aberdeen,
Dublin and Manchester, during  the floods of heavy rains,
when the supplies ave discoloured, they cannot be drank with
safety for two or three months; and they are atfended with
the evil of creating a resource to aleoholic stimulants. It has
been the praciice of engincers who are not sanitariaus to bring
{he waterto the doors of private houses in bulk, and to leave the
internal distributary apparatus to be provided by plumbers,
who generally prefer and provide lead pipes for its superior
convenience mu\ for the profit of the expense. It fell to my
own son, who is a sanitary engincer, to carry out a new system
for working at Odessa, and he completed it with the capillories
for the houses entively with iron pipes, At all times soft water
aftacks and decomposes lead, :m({ f am informed that at Man-
chiester there has been a serious amount of lead poisoning, and
so it will probably he at the other cities. The protection is, iron
piping—armed by coating on Dr. Angus Smith's or other pro-
cesses. Al this goes to augment the importance of soft spring
collections, and where only chalk or hard spring sources are
available, to having the whole supply softenc(l by the inyprove-
ments on Clark’s process, as is now done effectually ap Canter-
bury Bushy, and an increasing number of other places. At
these places water of cighteen degrees of hardness is reduced to
not more than two or three degrees of hardness, or about the
ordinary hardness of soft water supplies. In the lake supplies
of towns such as Manchester, threads of water may be scen in
dry months runningdown the hill sides, which a sanitary engineer
should examine, when they will be found to be mostly the out~
come of springs, which should be carcfully collected at the
outcome, and carried to a reservoir, whenee the water may be dis-
tributed in its purity, As to the method of collection, I was led,
from observation of the outcomes from land drainage, to propose
that method of collection for the supply of the Metropolis from
the uncultivated grounds of the Surrey sands. The method
has been resorted to by the Grand Junction Company, at the
instance of Mr. Best, a sanitary engineer, attended with a
result never, I believe, known before of a collection of water
in such a condition of purity as to need no first filtration
from reservoirs, nor any sccond or domestic filtrations, and to
be in every way superior to them. The first practice of engi-
neers who are not sanitarians in the chief water supplies of our
Metropolis displays the effects of ignorance of sanifary science
in the omission of a due regard to the diverse sanitary effects of
differences in the qualities of the aération of the supplies. At
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350 SANITARY CONDITION OF WATER SUPPLIES,

the sources of the Thames supply, as at Pangbourne, the water
is clear and Dbrilliant, and stones may be seen clearly at the
bottom, some twenty or thirty feet deep. The water drank
there is highly atrated and refreshing,  Seme way farther on
the water was taken up for storage in open reservoirs,  There
algie were generated, and died with exteaordinary vapidity,
leaving pernicious infusions of decaying animal matter.  Taken
from thenee for urban distribution, wnder the intermittent
system of supply, it was delivered into cisterns, whence it stag-
nated, was further de-atérated, and it absorbed town air.  In the
lower districts, in courts and alleys, in tubs over cesspools, it
absorbs the cesspool air. Taken up by women into their over-
crowded Dbedrooms, and kept stagnant in open  vessels, it
absorbed the pernicious fou\ air of the overcrowding,  Sur-
geous who have performed operations there, and who have
applied such water as there was there to wash their hands,
usually find their hands smell disagrecbly until they ave re-
washed.  Generally, if there be any outbreak of malaria per-
vading a district, it is rapidly absorbed by exposed stagnant
water, as in wells, and people are led to believe they have been
poisoned.  In these several conditions, the person drinking the
water at its source may be said to be drinking pure and invigor-
ating air.  Drinking it after stagnation in the uncovered
reservoir, he would be drinking it de-aérated, and with much
vegetable and animal infusoria and some deecaying animal
matter., Drinking it after stagnation in a house cistern, he
would be drinking inferior town air.  Drinking it after stag-
nation in an open vat, in a court or alley, in the immediate
vicinity of foul cesspools, he would be drinking cesspool air;
or, after standing in the overcrowded single room, he would be
drinking the foul and dangerous air of the apartment. The
effcctive preventive of such insanitary conditions is direct
delivery at constant high pressurc of water from a pure source,
which preserves the pure aératum, and without any intervening
cisternage or stagnant detention whatever,  On the occurrence
of the visitation of the cholera in 1848-49, we directed an
examination of the conditions of courts and alleys, and then
water supplies, when the supposition that the people did drink
water—a supposition very extensively entertained ‘at present—
was treated with ridicule: they only drank beer, And this

. will be found to be very gencrally the conditions of distribution

at present from the old insanitary works. The families of the
poorer classes now also drink tea, or coffee, or water after

boiling for cooking, which prevents, or considerably reduces,

their 3a11gers. The wealthy are protected by their Apollinaris, .

or other atrated waters, as their beverages. An instance is

EDWIN CHADWICK, 351

stated of the dread of water supplies by the poor, that a mother
who was taken with her children on an outing, was extremely
ansious that they shonld not drink water, and only beer.  The
intake of water for the supply of the prisoners in the Millbank
Prison was from the River Thames, sewer polluted, ?ppusntc.
A change ton supi)ly obtained from a spring souree at Lrafalgar
Square, presented an overwhelming example of sanitary im-
srovement in the healil of the prisoners.  In another paper
submitted 1o the Congress T have presented other examples of
ervors prevalent in the treatment of water carringe for irriga-
tion and sewage farming.  The application of these great sani-
fary improvements for our Metropolis is at present impeded by
the disunity of the private trading companies, which distribute
their supplies with an injurious waste of not less than three out
of five of the quantity consumed. I deem the application of the
most advanced sanitavy science to be requisite on every pomt
of the question of water supplics, for the protection of the
lealth and cconomy of the population, and against the waste-
fuluess of ignorance, and of insanitary engincering.
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