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SUPPLEMENTARY SECTION.

A supplemeninry meeting was held on Saturday, October the
o5th, in tho Small Public Hall, George Street.

Dr. B. W. Ricnanosoy, r.t.s, President of the Congress, in
the chair.

Dr. Barmexie gave an account of his plans for construeting and
ventilating bavracks, hospitals, board schools, &e.

[For cpitome of D Baneiexie’s paper, and discnssion, see
Lngincering Section, pp. 166, 7].

The Citatryay next ealled upon Mr. J. B. Eunisox for his paper
on * Ventilation of Buildings.”

[For abstract of paper, and discussion, sce Engincering Section,
pp- 163—G6].

Mr. Warser followed by explaining the method he has adopted
in ventilating buildings nt Herne Bay.  This consists in narrowing
the chimuey flue about six feet from the floor line, to prevent back
draught ; making an outlet in the chimney breast for the foul air
of the room ; providing a five-inch vent or bead to the windows, so
as to allow of the upper sash being drawn down without exposing
any opening at the top, whilst air enters between the sashes.

The Prestorxt then asked Mr. Sorer to read his paper on the

Disinfection of Excrsta.

Wiaes T had the honour of addressing yon last year at Stafford
I fear my explanations were but crude and superficial, and a year’s
experience leads me with bolder hands to bring my invention to
your notice. I will, I promise, not weary you with more than a
slight sketch. Tere, then, is an apparains made of incorrodible
maierial, the object of which is that from certain ingredients, viz.,
manganese, salt, sulphuric acid, and water in definite proportions,
a stream of chlorine gas is continnously evolved for three to seven
days without any further attention whatsoever.

Iam of opinion that of all known disinfectants chlorine gas is
absolutely without a rival, and not forgetting the important part
played by it as a decomposing agent by its great aflinity for
hydrogen, and on the scorc of cheapness, I know of no rival, In
my apparatus it can also be evolved instantancously, as in the form
of enchlorine, when hydrochloric acid is added to chlorate of potash.

I——— ..




200 SUPPLEMENTARY SECTION. SOPER ON DISINFLECTION OF LXCRETA. 257 .

move with that which eseapes on turning down the bed-clothes. It
hus heen fonnd that those patients are most apt to communieate the
diseaso in whom the odour is strongest. Now, this beine an
nceepted fact, how ean wo doubt the efficacy of chlorine. TF dis-
infectants nre to be of service they must he continuonsly in the aiv,
and disense then meets with its natural antidote, a diluted at-
mosphere of chlovine, I think Dr. Raikes’ statement substantintes
this, “thnt the floating organic vapours or moleenles of whatever

Both gases decomposo sulphurctied hydrogen and sulphide of
ammonium, of which most felid eflluvin mainly consist —the
oflluvinm of sewage especially. 1 employ disinfectors of every size,
according to the purposes for which they are vequired; theso of
from half-a-pint to a pint ave the most useful sizes. IF an
ambulance is to bo disinfected, 1 would use a small size, and
generato cuchlorine 3 but for a gully hole or ventilating shaft from
a sewer, I would nse a gallon size.  If the appavatus is suspended

over a collection of manure it is curvious to wateh the dense gay
mecting the light ammonia, and forming a visible elond of chlovido
of ammonium, and with entire destruction of eMluvin, I have fora
lengthened time employed my apparatus in sick rooms and infee.
tious hospitals with immense rveliel to the inmates, and destruction
of all bad odours, without in any caso a complaint of undue potency,
for bear in mind my prineipal seheme is that chlovine shall be pwo-
duced in the slowest possible form, withont intruding its presence.
Most of you are aware of the horrible emnnations in cases of
phagedwena, gangrene, &c., and with all our cave the caso becomes
revolting in every senso to all who come in contact. 1 have
recently had constructed a cradle covered with indin-rubler; at
onc end is an clastic diaphragm through which a gangrenous leg
may be placed. At the opposite end is o valvular opening, throngh
which is suspended a small disinfector.  Let me vead you the resnlt,
and you will draw your own conclusions as to ils henefit in the
gencral ward of a hospital. A case under the care of Dr. Hammer-
fon, in Lambeth Infirmary, of a woman, aged seventy-two, suffering

kind in the aiv ave destroyed by the air purifiers, as shown by their
influenee on odours.” Daily Tam told by those who have never used
any apparatus that an atmosphere in which chlorine reigns is
absolutely prejudicial and dangerous. This I positively assert is
not the case when employed as I suggest. T received a letter from
the medicenl officer of 1 mail steamer, in which he says they had
sickness on board, and from bad weather had to close ports and
hatehes, and during this thne n disinfector was working with the
lappiest results to the inmates of the cabin. I know I am treading
on dangerous ground if I read yon a review of Dr, Notter's \\'01']?,
in !hc Lancet of Oct. 11th, for the number of disinfectants are
lvgmu,‘mld they each have their special claims, and ave mostly
recognized preparations.  He experimented most fully with Carbolic
acid, solid and liquid, Chloride of Lime, Condy, Terehene, Sanitas,
McDougal, Phenyl, Burnett, Furcka, Sporokion. A small quantity
of Beet infusion was used in all the cases, which, after keeping,
was loaded with bacteria, and a certain definite proportion of each
disinfeetant was used.

Curbolic.—Bacteria still living, but sluggish.

Condy. — Vibrio, spirillum and other bacterin in active motion.

Tercbene—Dacteria still very active,

McDougal.—DBacteria cqually distribufed, but activity diminished.

Buarnett.—~Activity of Bacteria very much diminished.

Cllvride of Lime.—Bacteria nearly all precipitated in filmy clonds
of disinfectant, and no movement visible.

wilh gangrene of all the toes, snid to be result of frost-hite.  Char-
conl poultices, with carbolic acid, and chloride of lime around the
bed, were ordered. A distinet line of demareation was formed, and
1} the gangrenous parts removed 5 but the disense vetnrned, and was
ME as offensive as ever. A generator was then used in the way 1 have
4 described, and no dressing whatever was applied to the leg.
Result most satisfactory ; offensiveness entirely removed, discharges
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a week, This I have arranged by making it conical, so that as the
acid becomes weaker so has it a smaller surface of powder to act
upon, and in that way a balance is maintained.

i healthy, sloughs separated, leaving a healing surface, and in threo Tfurther modified experiinents were made, but chlorine surpassed
] L i weeks the foot was well. He says he has adopted the same them all. I bave little more to add, but to say that in the drain
alfiegsy arrangement in sloughing phagedrena, and with cqually gratifying disinfector it is placed near the outlet of the hospital, and that it
L results. I do not mean to advise absolutely that the gas shall be actually slips into the sewage ; a stream of chlorine is continuously 3
IR R BEE wholly confined, but a certain portion will naturally escape from evolved, and the wholo of the upper level of the drin pipe is
B the end of the hed. The atmosphere of a post morlem room or filled with the gas, and ns cach portion of water passes the nozzle \
A g mortuary is often peculiarly sickening: here are cases for its use. 80 does the water carry away with it its disinfective property, and N
FHiER N IR Again in typhus, if a small disinfector is placed high np above the if a defeetive trap exists, which too often is the case, no regurgitation il B
it N I patient’s head. I belicve the danger of infection to others is Of.ﬁe“'m' gas can oceur in its vitinted form.  This latter apparatus IR .
ARG AR minimized. In the Dritish Medical Jowrnal I notice these words— being of a large form does not require changing more than once I
4 I ThiEs

“The explanation of the mortality nmongst medical men and
nurses is to be found in the fact that the poison of the disease is
contained in the cutancous and pulmonary exhalations of the sick,
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that it is conveyed through the air by fomites, that it is then
inhaled, or perhaps swallowed with the saliva, and so finds admis-
sion into the blood of the healthy.

Every physician who has had any experience of typhnus must be
familiar with the strong ammoniacal odour of the breath, and still

For the disinfection of rooms I think my apparatus may be shown
to bave n great advantage over burning sulphur, the ordinary
mode of destroying contagion, the risk of fire being no small con-
sideration. Those who would go further in the matter I would
refer to the vemarks of Dr. Richardson in his * Diseases of Modern
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258 SUPPFLEMENTARY SECTION.
] ' i v daneer of impure air and all its
Life,” who goes fully into the dange 1

attributes.
1 am informed that the

may be purchased at 16s.

principal ingredient, binoxide of manganese,
a ewt.,, and the commereinl snlpl]mruI:
The salt can havdly bo computed.

i about 1}d. a pound. D g .

!l:?\l\('loa:indo experiments on 0 very large s ale m“conm.ttmn with
: - .l ¢ wet .‘s .q'

the metropolitan drainage, with the happiest vesn |
WiILLIAM SoPER, MELCKT, TLSA,

The nuthor showed o number of pi(:cc.:; of nppamt.n.f:, l‘l‘"‘)ftllllﬂ :ntI]‘:(-!
plete and in section, in explanation of lnsf p]nn‘nf ‘l!m:'"i‘ii‘u:;l?uﬁ\'c
: itals, &c., and also performed a fev .
oxcreta from hospitals, &c¢.,
cperiments. - 3
OLRE,:;um‘Slm‘..\‘T stated that Mr. Soper’s apparatus ]lnm} .!l(.(,n'
loved for xome time in his own luboratory fou ”i“-( o0 l.lllll;,i
0111111‘) ogcs and cmnplimcnted him on his (-Hu-mu(-.\'.' ]‘Io Qn :‘,Q..(a e
tltell)ltion, to his own evidence before the Lords Commission on
H
v _ .2 18 '\T“ OuY's. . . . .
1\(:}6:.0‘1.‘ I:E Cuavyoxt pointed ont that tho qncs..l.loul ofgv)\:::';\
fecti(;.n was one on which mnch nnsnpprchcu.;;;nn c?lst%: - ¢ “5(;
isi _ealled were little more than deodorants.
all disinfectants so-en ' nore than oo e
i y eriments, which prove N
referred to his own exp roved {hat aven o
isi -or was not always so great as be ,
deodovising power was n( Delioved, o the
cperi ‘hich showed that to cilectually destroy
Notter's experiments whic ually destvoy e
pprani ' ore poweriul doses o agents we
lower organisms much mor _ s O Tongonts wow
s in practice be applicd. 1c only ) '
necessary than could in p ) e only L i
‘hich was of course apphcable oniy
fectant was heat, whic 5 pplicable only o con/een
\ rer hlorine was admittedly gre: ,
ases. The power of ¢ 1 ‘ : lccom,
gositlw mlimn} gubstances, and destroying dmtlgtmc_):s 1L ]mlhl:lcﬁ:,i\mltm
¥ red in suflicient quantity it woulk 1y
hen it conld be employed in sn _ ' likel
EI}':gllcious Thus in the ease of a i_vph_c;ul llélf.l](_:llt th(t; 111:1:1:‘2)131{3
ftion y ‘lose of chloride of lime stools :
ition of n strong ‘dos ¢ lime ould
a(}'gbably render them innocuous, even if passed into -{t]lcl fh ‘r:lélls‘}
%his plan was adopted at Netley, whelic t.yph(ild_ si 0()t;,|0 o
i i isinfec in this way and poured mto sea.
immediately disinfected in poured into the st
; honeh numerous typhold cascs
The result was, that althong _ 3 | cnses I
i 1 ship, for instance), no case ¥
been admitted (from boarc ’ oy alus was a very
igi i ilding itself. Mr. Soper’s apparatus was 8
originated in the building 3 pparatus was i S
i i i X , but the donbt that sugge:
aenions one in arrangement, b : : od its
i?s?: whether it was 1-e?111y useful, having regm d to_thetrllul.u}\tlll ]3( gg
chlorine that could be liberated in comparison w ith the . <o
sewage to be treated. With properly-constructed and properly
ventilated sewers disinfectionooughb 1}01; to belrs.?;{l(;e(}).f Fuflue and
p an Improved & ;
Dr. Bau read & paper n
. . 11
x Ventilation. ) _—
Eﬂ'}‘lilc paper was illustrated with o number of (']mﬁlm“b and
experiments, and with models of the ﬂppﬂl‘?tl}} d(iﬁcrl‘bl?P ad o
The PresipENT, in the absence of Mr. ¥. M. Porter, ve:

last paper on the list.

.
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SOFTEXING AND PURIFICATION OF WATER. 254

The Softening and Purification of Water by the process
of the late Professor Clark; with a notice of a

systom by which it is rendered more generally
available,

Avtovant nearly forly years have elapsed since Dr. Clark
brought to the notice of the world, by letters patent, his valuablo
process for ¢ rendering certain waters less impure and less hard for
the supply of manulactories, villages, towns and ecities,” — and
although a fow very fine examples of its application to the water
supply of towns have heen in existence for some years—this process
is but very little known and very imperfectly understood.

To something the author of this paper has sought (o do—and not
without some success—in vendering the process of Dr, Clark more
gencrally available, he attributes the invitation he has heen
honoured with to read a paper upon this oceasion.

In the Journal of the Socicty of Arts of 1852 may he read o
very lucid description of his process by Dr. Clark himself; and,
cmbalmed in Blue-Books, the reports of three several Royal
Commissions upon the quality of the water of the River Thames,
upon the water supply of the metropolis, and upon the domestic
water supply of Great Britain, teem with evidence of the value of
this simple and beaudiful process.

Professor Frankland, a member of the Royal Commission of
1868, gives in hiy work, entitled “Experimental Rescarches in
Pure, Applicd, and Physical Chemistry,” a resumé of the valuable
report of that Commission in relation to Clark’s process of softening
water by tho use of )ime. This report contains some naccount of
tho waterworks of the Chiltern Hills Spring Water Company
near Tring, of the Caterham Spring Water Company, of the
Canterbury Water Company, and those of the Colne Valley Water
IC{OI_Illpnny near Bushey Station on the London and North Western

ailway.,

The last-named were designed by Mr. J. I, Bateman, F.R.S,, OW
President of the Institution of Civil Ingincers; and the others by
Mr, 8. C. Homersham, c.k., who has done more than any one else
to give practical effect to Mr. Clark’s discovery.

One of the works just named—viz., those of Caterham, is within a
walk of Croydon ; and another example by Messrs. Quick and Son,
Civil Engineers, is at Kenley, still nearer to this place. Shall T be
though impertinent if I inquire, why Croydon has not followed the
good example at her doors ?

It may be that Croydon, generally, is hardly aware of tho
existence of these works, and of their raison d'étre.

It may bo that Iatterly it has been halting between two opinions:
& novel mode of dealing with Clark’s process, more recently in

17 *
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operation on Banstead Downs—within another walk of this place—
may have induced them to hesitate.

Of water less havd than that of Croydon--viz., the water of the
Thames, the General Board of Health (of which your Vice.
President, Mr. Edwin Chadwick, c.n., was n member), in May,
1850, reported—

«Phat its inferiority as a supply for domestic uses avises chiclly
from an excess of hardness, rendering the water espeeinlly unfit
for tho following uses—viz., for cleaning tho skin and for the
ordinary purposes of washing, by ovcasioning an excessive con-
snmption of soap; for tho pre mration of tea, by occasioning wasto
to tho like oxtent: and for all culinavy processes by diminishing
their efficiency nnd increasing their expenso.”

They add, that the saving in soap from tho use of soft water in
the operation of washing would bo probably equivalent to the wholo
of tho monecy expended at present in the water supply— for,
estimated at an averago of 1s per head per week, the expenso of
washing linen and other clothes of the then population of the
metropolis amounted to neavly £5,000,000 per aunum,

They cstimated the saving in tea from the use of soft waler at
about onec-third of the tea consumed in the metropolis.

“ That soft water would provent thoso incrustations and deposity
in boilers and pipes which render hard water unsuitable for manu.
facturing purposes.”

¢ o therefore advise the rejection of all schemes . . .. which
adopt, ns sonrces of supply, the Thamnes and its tributavies of the
samo degree of hardness, wells, and springs from the chall or other
formations which impart the quality of hardness.”

That was in 1850. In 1851 the Government appointed a
Commission—consisting of the late Professor Graham, F.R.5., Master
of the Mint; the late D. W. Allen Miller, >0, F.R.S., Professor of
Chemistry at King's College ; and Dr, Hofman, r.1.8, Professor of
Chemistry at the Royal College of Chemistry—to report upon the
water supply of the metropolis.

This Commission, while confirming what was reported by the
General Board of Health in relation to the waste and uncleanliness
attending the use of hard waters, say of the chalk spring-water
¢ AFTER DEING SOFTENED it is an extremely pure water. I appeas
to be considerably superior even to the soft water from the streams
of the Surrey sands. The chalk-water alone is uniform in its
excollence at all {imes, the sources of it lying beyond the influenco

of weather or season. In the judgment of the Commissioners, tho
SOFTENED chalk-water is entitled from its chemical quality fo 2
preference over all others for the future supply of the metropolis.
Tt is no longer possible to disregard chemical means of removing
hardness, or to represent them as impracticable on o great scale;
they place the guestion of water supply upon an entirely ncw
footing”—(Sixth Report, p. 208.) ‘

The hardness of these chalk waters (and the Thames is Javgely
supplied with water from the chalk) is due to their containing lime
in that combination with carbonie acid termed bi-carbonate ©

lime.

-, o PR oo

e r————

Dr. Clark's process may Do snid to consist_in throwiug ont lime
by means of limo; and the Report of the Royal Commission of
1868, says—nat pngo 205 :—

Y Tho cconomy which carbonato of soda exhibits in comparison
with sonp a3 a softening agent is far surpassed by that which results
from the uso of limo for this purpose. 'The latter material costs
only 8¢ per ewt. and this weight of lime will do the work of
20} ewt. of soap in softening hard water, or of 4} cwt. of carbonate
of soda.

As tho prices at which soap and sodn may now bo purchased ma
be Jess than in 1874, when the Reports was issued, it is suflicient t'g
slate the respective quantities cquivalent to the ewt. of limeo
costing 8d. '

But, ns Professor Frankland has recently remarked in an official
report upon the metropolitan water supply, the wator must he
t;uftcnml. with something, before the soap can take any useful effect
in washing,  What that “ something” commonly is, our laundresses—
uu'r“‘ Wanchisscuses™ (n move expressive word) best know.

The way in which Dr. Clarke makes use of lime for this purpose
miy best be deseribed in his own words :— Parpos

“In water, chalk is almost or altogether insoluble, but it ma
he rendered soluble by cither of two processes of a véry opposit{;
kind, 'When burned in a kiln, chalk loses weight. If dry and
pure, only nine ounces will remain out of o pound of sixteen ounces,
Those nine ounces will be soluble in water, but they will require
not less than forty gallons of water for entive solution. The burnt
chalk is called quick-lime, the water holding the quick-lime in
solution is called lime-water, and the solution thus made is per-
fectly elear and colomless. :

“The seven ounces lost in burning the pound of chalk consists
of carbonic avid pgas.

“The other mode of rendering chalk soluble in water is nearl
the reverse.  To dissolve in the second mode, not only must t]l{;
pound of chalk wot lose seven ounces of carbonic acid, but it must
combine with seven addifional ounces of that acid. In such a
state of combination chalk exists in the waters of London—dis-
solved, invisible, and colourless, like salt in water.

“ A pound of chalk thus dissolved in 560 gallons of water would
’f(‘)rm a solution not sensibly diffevent from the filtered water of the
Thames in the average stafe of the river.”*

If the forty gallons of clear lime-water be mixed with the 560
gallons of clear water in which a pound of chalk has been dissolved
by the addifion to it of seven ounces of carbonic acid, a haziness
very soon appears; this deepens into whiteness, caused by the
nne ounces of quick-lime entering into combination with the
geven ounces of carbonic acid by means of which the pound of

chalk was dissolved and rendered invisible in the 560 gallons of
water—{or by this combination of the nine ounces of quick-lime

* And 11b in 400 galluns of spring waler.
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dose of the solution of lime wonld leavo the softened water less soft

with thoso seven ounces of carbonic acid, a pound of insoluble, nnd !
than it might have been, ST

g0 visible, chalk is formed; while the pound of chalk deprived of 3

thoso seven additional ounees that rendered it soluble and invisible,
becomes again visible, insolublo. ‘Thus thero are two pounds of
chalk reproduced in a solid stato by adding the forty gallons of
lime-water to the 560 gallons of water containing the solution of
bi-carbonato of lime.

But these two pounds of chalk arve veproduced in inﬁni(oly.

minunto crystals, and it is only after n considerable lapse of timo
that these snbsido to the botfom of the vesse, leaving the water
Leautifully clear above.

A small experiment will perhaps interest many who may never
have scen the effect.

Although the waters of different localities differ in tho propor-
tion of bi-carbonato of lime they hold in solution, theve need be no
important difference or varintion in the quality of the lime-waler
employed; there being a limit to the amount of quick-limo that
water will hold in solution, and that may be taken as nine ounces
in forty gallons, ns expluined by Dr. Clark.

Water dissolves up or absorbs lime but slowly unless it bo
present in very great excess; therefore at works where the process
of Dr. Clark ‘is in practical operation tho lime-water tanks or
reservoirs contain an cnormous excess of lime, and the commotion
formed Dy filling them is increased and manintained for a time by

The mixing of the two walers is carvried out in large reservoirs
corresponding in capacity to the daily supply required ; and as the
subsidence of the particles of chalk is not completed nnder many
hours, at least a patr of such reservoirs is needed, and I believe a
third is commonly provided, into which the cleared lime-water is
lui\]\'urcd from near the surface by the mouth of a pipe sustained by
a flont.

Now, the amount of space occupied by these reservoirs has
practically excluded Dr. Cluk’s process from cstablishments in
which it might otherwise have been very usefully applied, in
cconomizing fuel very largely, by remmoval of the non-conducting
substance that adhieres to thoe interior surfaces of steam-hoilers fed
with water containing bi-carbonate of lime,

The woollen manufacturer and dyer, the ealico printer and the
paper manufactnrer, and many others, suffer in the technicalities of
their trades from the presence of earbonate of lime in the water they
largeely employ.

This hrings me to the mentioning of a method of treating largo
quantitics of water within n small space, that T have ventured to
style the ¢ Porter and Clark” process. In a little brockure I prepared
for the occasion of the Conference on the National Water Supply,
at the house of the Society of Arts in May lust—aud some copies of

1t blov.ring in air by means of an air-!mmp 'workgd by tho steam- v:'hicln are in the room to-day—will be fonnd more details of it than
engine, or the ronsing and mixing of the lime with the water mny time will allow me to read.
] be performed by rotf}tmg arms and frames, \\’orkcq by gearing, as Now, it is far from a ncaw idea, that, sceing within how short a
145 réth My, ' HI??ICPShum s smaller works for the Government on space of time the chemical action of the lime-water upon the solution
i ooter's Hill. of bi-carbonate of lime is completed, the ehalky product should b
] | _ . ) ate . : | , & alky product should be
g 1 have adopted this latter plan for the lime-water tanks in twe sepavated by filtration, and the process earrie i s
# i | . . : 1 1 by ) process carried on continuously ;
, 4 places, nm_l in others the air-pumps; and in others 1 have relied thus avoiding the oceupation of the considerable space, not to speak
“'}i A upon the injection of the water under pressnre through perforated also of the considerable cost, demanded by and attending the pro-
I HIES e pipes lnid in the bottom of the tauk, as was formerly the mcthod at vision of rescrvoirs, in duplicate, of capacity equal to one day’s
SN P Caterham ; it is not so effective as is desirable, and has to be supple- supply of water,
RN e } : Inct}tcd by hand labour. ' . If tlie chemiceal action can be completed within twenty minutes,
B @ P Tho agitation is nmlp{mnod for about thirty or forty minutes :.m{l why not provide a vessel, or a pair of vessels, of a corresponding
. i { It then discontinued, and in ‘thc course of o few 1}0111'5 thq excess of !mw capacity, rather than a pair of reservoirs cach of n capacity equal to
Bl ! ;! il falls to the Lottom, leaving the clear solution of lime, or ‘ lime- twelve honrs or more ?
- EEE S IRINED water,” with which to operate upon the hard water to be sul‘tcne(_l. : Dr. Clark, in his patent, appears to have contemplated fitbration,
IR IR ‘3* I am not aware if any r?ady means of testing the cmn_pamh\'c ; but without hinting by what means, and, although in the interval
: 1 i i strength of the lime-water is commonly provided; but I believe not. l some patents have been taken out with this object, nothing appears )
it ’;: PRRER Tt would appear to be uscful to do so; beeause, by the ordinary way to have been actually done—the difliculty of cleansing the varions
: I 11 { i of carrying out the process, it is only when the whole of the day’s filtering media proposed from the accumulating deposit of the
- EHIE AT 5 supply has been treated thatit can be dctcrnrin(rd whether or nol infinitely minutle atoms of chalk, and the cost of renewing them,
: T ; a due proportion of lime-water or of lime in solution has been _ having probably been deemed insurmountable. A
¥ . 4 ‘ ) 1 o :
i f employed. In 1876 my attention was drawn to the subject, and th sl R
: 7 , A . . e . . b ’ fie uon- S
: : i : There 1s ﬂusf, however, 1o be 5;:11(1 : t.]mt !hcrc is little if any risk success of an apparatus applied to soften and filter the water of & S -
EnIERRERE of any appreciable excess of lime being }u?roduccd——S:ert:unly ne large manutactory 1 was acquainted with, led me to consider the iR ¢
g}t i such proportion as is now conmmonly administered to infants as 8 adaptation of an apparatus of which many types have been applied I 181
; S I preventive of, or corrective to, acidity. OF comrse an insufficient lo purposes of a different kind. R
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me the reproof of this meeting upon the ground of its not being

S
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My experiments were most suecessful, and were havdly matured
when they attracted the notice of the Middlesex magistrates,
then considering, under the advice of their Consulling Fngincer,
Mr. F. J. Bramwell, v.r.s., the question of softening the water of
their new asylum on Baustead Downs.

After o demonstration at Banstead, upon a sealo of 2000 gallong
per hour, Mr. Bramwell ndvised the adoption of my method for
softening and filtering 60,000 gallons per dany.

At the same time, Messrs. Giles and Gongly, avehiteets of tho
Kent County Asylum, recommended its ndoption there to the
extent of $0,000 gallons per day.

My system has been in operation at both places for more {han
two years: tho plant at Baustead being confained within a room
twenty-one feet square, and at Chartham within o room of cighteen
feet square.

The water at these places is of the smme chavacter as the Croydon
water, from deep wells in the chalk—ilicir hardness is abont
seventeen degrees, and this is reduced hy the process to three and a
half degrees.

A wore recent example of my system, embodying some improve.
ments in detail dictated by experience, has been for nine months in
operation ab the paper mill of Mr. Lloyd at Sittingbourne.  This
is also chalk spring water, The quantity for which the plant is
designed is 120,000 gallons per twenty-four hours, the mill working
night and day. This nccessitates two limo.water fanks, but
the whole plant is contained within a corner of a large wavchouse,
and occupics an arca of twenty-seven and a.half feet by twenty feet.

This quantity of water, treated within twenty-four honrs and
within the space named, is, ns T have been told, the same quantity
as treated within twelve hours daily at Caterham Waterworks,
which I recently visited. Those works have heen, as to subsiding
or settling tanks, greatly enlarged, and occupy a space that would be
inadmissible in most manufactories; and this hrings out the practical
difficnity that has operated to preclude the adoption of Dr, Clark’s
process for the object to which he gives the fivst place in the title of
his patent—viz. * Manufactories.”

Taking, again, the 120,000 gallons treated daily at Caterham on
a very extensive arca, as a standard of comparison, 1 am now
preparing the necessary plant for treating 144,000 gallons by day
and 144,000 gallons by night—i.e., 200 gallons of water per minute
continuously, within a room thirty feot by forty feet, and this room
will be above that which contains the engines which raise the water
from a well 500 feet in the chalk. This is at Silvertown, near
North Woolwich, for the India.-rubber and Telegraph Works
Company.

n Sunitary question interest. I should at least claim to be #
worthy disciple of Professor Clark and member of this Institute in
that 1 had brought his process into operation to mitigate the
poisonous efiect of the consumption of large quantitics of fuel, upon
the atmosphere of towns and cities, This will appear in connection
with the cconomical aspect.

At one of the establishments T have mentioned there are upwards
of twenty stenm boilers of largo dimensions, consuming more than
four hundred tons of coal weckly. 1t has been necessary to keep a
set of men continmonsly occupied in removing the incrustation of
lime, devived from the chalk water, at a cost in wages of £10 per
week, while the use of two boilers undergoing the operation is
meanwhile lost.  Working night and day—it i3 only at long
intervals that a refitting or overhnuling of the machinery and boilers
can be thoroughly done: when that ocenrs, and all the boilers are
started freshly freed from scale or “fur”—it is found thut about
sixty tons less of coal nre consumed than during the week
when they were Just at work.  Thus, the SANITARY and economic
interests combine, '

Dr, Clark’s process has Dbeen, save for a temporary experiment
many years ago, coufined to the treatment of waters free from
organic matter and from alumina or carthy matter in suspension. In
short, it is nowhere applied to river or open reservoir or pond
water, for it has been found that a proportion of the chalk suflicient
to produce n dulness in the appearance of the water remains a long
time in suspension in combination with those other matters.
Subsequent filtration would be necessary, or a very extended
system of “ subsidence” reservoirs.

The Swindon Water Company wero much troubled by the
dulness of the water they collect in their reservoir from the surface
springs with more or less—according to the rainfall and snow—
of surfaco water from a wooded ravine above, which gives also con-
tributions of vegctable and carthy matters. They had no filtering
beds, and the contracted spaco and the situation made them diffi-
cult of application.

Having visited the Canterbury Waterworks in order to sco
Dr. Clark’'s process, the directors subsequently visited the
Banstead Asylum and Mr. Duncan’s works, and inspected my
system of filtration of water under treatment by Dr. Clark’s
process.  They saw that, by my method, the fine precipitate of
crystals of chalk alone served as the medinm of filtration upon
cloths of eotton twill placed like o succession of towels upon “towel-
horses' and separated by chambers and compartments of about an
inch in thickness, each compartment in the series, fed by a common

channel, being o complete filter in itself—and giving off its separate
quota of filtered soft water to an outlet common _to all.

They recognized at omce that this beautifully pure filtering I
medinm arvresting such infinitely minute atoms as those produced etk
by the lme.waler process, would certainly arrest therewith BN At
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In the samo neighbourhood, at the sugar refinery of Mr, Duncan,
my system of filtering water, in course of treatment by Dr. Clark’s
P process, has been in operation for more than two years.

14 All theso applications in manufactories have for their object the
iy saving of fuel; and I trust that the confession will not draw upon
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whatever of vegetable or carthy matter might be present in their aspeet. of a manufactory, it may be said to he manufactnring
reservoir water. purified water, soft and clenr, nt the cost of perhaps one-third of o

They determined upon adopting my process.

The work has been excellently carried out by tho Great Western
Railway Company’s establishment, and the nixing tank and filters
for treating 20,000 gallons an hour, or 250,000 gullons per day, are
contained within o building sixty-one feet in length by cighteen
fect in width and thirteon feet high in the walls; thoe pairv of lime.
water tanks of plato iron thivty teet by fifteen feet, and eight fect
in depth ave placed upon the higher ground outside; the whele
being upon the slope of n hill and supplied by gravitation of the

penny per thonsand gallons, when organized upon a large seale.

In suying this, Iam not claiming that Dr. Clark’s process, when
supplemented by my own, will climinate much of impurity in
chemical solution,

Something in that way it may bo expected to necomplish, nided
ns the limo process is by tho constant agitation—cbullition, so to
spenk—of the water in the mixing tank produced by the pumping
in of nir to promotoe the chemieal reaction,

In conclusion, 1 would sy that, while hitherto speaking of largo

water from the reservoir above. quanl. itics of water, small quantitics ean bo considerably softened

Some details will be found in the little printed deseription of the and filtered by my method,
Porter-Clark process in the room, T. H. Porrer, ¥
Nothing can bo moroe beautiful than the softened and filtered b ;
water at Swindon ; but it must be said that it has oceasioned moro :
trouble in changing the cloths of the filters than the water of the HERHI
chalk wells—as indeed was to be expected; and long negleel of 1k ;
cleausing a reservoir situated as is that at Swindon would bring STRA] i
|
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upon the company a corvesponding difliculty witle their fillration.

A difliculty of that kind manifested itself at the outset and was
remedicd, and for some time the Swindon filters gavo less
occupation to the ono man and a youth in charge of them than the
filters at Banstead fo one man in charge there. Later, we havo
_ had great quantities of rain, over a long peried, nnd Professor
SR Trankland, in his oflicial report of February last npon the metro-
I.; politan water supply, says:—*“Owing to the frequent and heavy
" floods the river waters were often much polluted and diflicult to
filter, whilst the decp well waters maintained their usnal brillianey
and purity.” It is not claimed for the Porter-Clark process that it
is exempt, when applied to river or to impounded waters, from those
difficnlties of filtration Dr. Frankland mentions as attending the
ordinary systems. What is claimed for it is a degree of excellenco
in the clearness of the water treated by it hitherto unknown in any
method of filtration conducted upon a large scale, together with
an extraordinary economy in space, and an absolute sccurily for
the daily removal of the impurities arrested by the chemically pure
erystals of chalk forming the filtering medium.

This is a featuro of first importance. T noticed that in the dis-
cussion of health questions at the Socinl Science Congress, vecently
held at Manchester, Captain Douglas Galton remarked upon the
evil that might be expected to result from filtering water through
a continuously increasing deposit of impuritics, as is the case with
most house filters, and to somo cxtent with the filler beds of the
water companies supplying London with water. By my system, it
becomes o question of wages certainly, but the filiration of water
through its accumulating and decomposing impurity is out of
question ; the cloths, with their adherent deposit of carbonate of
lime and impurities, are necessavily removed daily. 1f my
softening and filtering houso on a large scale has somewhat the
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