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PREFACE.

"WaTER is s0 essential both to the® animal and vegetable
creation, either for aliment or other purposes, that its
importance probably surpagses every other substance
amongst the great exubgrance bestowed by the beneficent
Author of Nature. The health, comfort, and enjoyment
of mankind constantly require a plentiful supply, and
therefore, if utility be a just criterion of value, the inven-
tions and operations to furnish it readily and abundantly,
in a clear and salubrious state, would seem to be entitled
to peculiar attention.

Signally important and extensively beneficial to the
community, as are the great establishments for supplying
water, correet information concerning them is strikingly
limited. TFor although numerous and capacious con-
duits beneath the surface of our streets, with their
ramifications, convey water tosthe loftiest residences,
adequate to all the wants®and emergencies of populous
cities, yet comparatively few persons have a slight degree
of knowledge of the ingenious means employedsto afford

such glvantages. Hence, no work baving heretofore

amwnﬁl in our languagegpeculiarly devoted to describing
the principal contrivauces devised in different ages, and
various countries, for effecting these purposes, it is the
aun of the following publication to supply the defect, by
an assemblage of facts, displaying the multifarious efforts
to apply the resources of science, and the powers of art,
to realize an object of the highes#utility to soc.iety

"T'he institutions of this nature, at present existing in

Great Britain, have probably occasioned the expenditure

of twenty milliohs of *montey ; and during the last five
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years in almost every session of Parliament, applications
have been made from different places for Acts, cither 10
‘authorize the construction of néw works, or the improve-
ment of others previously constructed.  This subject did
not elude the consideration of the sagacious Dr. Benjamin
Franklin, who constantly aimed at rendering his talents
and attainments subservient to the welfare of humanity.

Hence, among the diffcrent laudable objects enumerated
in his will, for employing a portion of that property,
which he bequeathed to, aceumulate, with a view to it
subsequent expenditure “for effeging several great public
benefits, the construction of water-works to supply the
City of Philadelphia was particularly specified.

London, Edinburgh, and various other places in this
country, have long possessed some rather peculiar advan-
tages in the practice of supplying water to their resi-
dents; but singular as the fact mav appear, similar
cfficient plans have not hitherto been introduced to supply
comnmon wants, or extraordinary exigences, in the prin.
cipal cities on the continent of Kurope. At an cra dis-
tinguished for promptitude in adopting improsements,
such a circumstance may excite surprise, because even at
a late period, taste and gv:mus have been exercised in
contriving superb fountains, and constructing other
works to cffect the same purpose.  This remark particu-
larly apfilics to Paris ; but from the science, labour, and
expense recently bestowud upon a very comprehensive
project, it ig probable that in #he course of a few ycars,
its residents will be amply and skilfully supplied.

Pre-eminent as our nation may be for magnificent and
-useful enterprizes, as well as for contrivances conducing
to domestic and social corwenience, nevertheless the
paucity of .our structures, for the salutary and plea
surable exercise of hatfling, 4% remarkable. The devices
of other nations and ages for this purpose, exhibit much
varied ingenuity :— those of ancient Rome and Alhambra
in Spain, excite wonder and ddmifation’; but in modern
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times, the nublic and private baths abounding in France,
Ttaly, T'urkey, Hungary, Russia, and Egypt, should
rouse us to emulation.

T'he materials for this attempt have been both sedu-
lously and carefully collected from authentic sources ;
and in describing machinery the use of technical terms
has been avoided, as far as possible, in order to render
it interesting to every class of réaders.  From the mag-
nitude and importance of the Water Works of London,
they m-cvwarlly oceupy a wusldcrnblc portion of the
work ; but in recounting tlw schemes proposed at various
periods, such only have been selected as scemed to be
deserving of notice, either for their novelty or utility.

Efforts were made, in 1827, to alarm the inhabitants
of the metropolis about the condition of the Thames,
which was stated to be so deleterious as to prove fatal to
the fish, and consequently its use becamne dangerous for
domestic purposes.  That such a representation did not
cmanate either from accurate knowledge of the real
qualities of the water, or a laudable desire to benefit the
public, will be palpably evident to every person, who
may attentively and dispassionately peruse the testimony
adduced to render the story plausible.  In the subse-
quent pages the delusive and  erroneous statements
broached on that occasion, have, therefore, been scrutinized
with a rigid regard to truth and probity ; sbut since
that part of the work was printed, another attempt has
been made to produce esimilar impressions, in order to
recommend a scheme ¢ for supplying the metropolis with
pure spring water.” To promote the views of the pro-
jectors they have appended to their prospectus many of
the preposterous, contradictory, and incredible statements
of persons strikingly ignorant of the nature and pro-
perties of coal gas, to whichthe e¥ils were chiefly ascribed;
adding also the unauthorized opinivns of some medical
practitioners, who rendered themselves conspicuous in

improperly exciting dpprchensions.  Although the latter
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were pompously dmignated—" eminent,” and ** men of
very high eminence,” &ec. yet in regard to the subject of
’their vituperation, their confidet asseverations displayed
a lamentable deficiency of judgment, discrimination, and
scientific infurmation. This furrago of absurditics may
obtain attention, and guide the decisions of such as
mistake bold assertions for positive truths, and believe
without the trouble of inquiry ; but those who possess
only a moderate portion of geological and chemical
l\nov.ledge, will prubnbh swile at this ludicreus endea-
vour to impose upon théir undcrutundlwm According
to their own account, the sprmvr water phlltNipth have
bored ¢ orifices of fire inches in diameter,” and because
water has risen to the surface, they conclude that a pro-
portionately large quantity will inevitably arise and fill
‘“one orifice about six feet in diamcter, and afford
supply equal to the whole quantity supplied by all the
Water Companies of the metropolis, on both sides of the
Thames™!!! Hence without any change in the consti-
tution of nature, or thé strata of the earth, in London
and its vicinity, these sagacious logicians infer, that
sources which, in former ages, were barely adeguate o
form a rivulet, are rows.become so prolific, as to yicld
water almost sufficient to fill tht channel of a great river !
Can any fallacy be more glarizgly obvious?  Besides,
analyses have proved that, the water furnished by some
of these springs, actually contaius considerably more
extrancous matter, than any Jakhen from the much-
decried Tha;ncs, which innumerable mariners have con-
stantly used as their beverage, without a single instance
of complaint by them of its being * poisonous,™ or cven
slightly affecting their health!

The proceedings of dlﬂcrcnt Scleet Committees of the
House of Commons, which Imve been printed by their
order, contain factb and details of considerable import-
ance relating to water-works ; but unfortunately for
the public, the knowledge of thent ix confined to a very



PREFACE. IX

limited circle.  From those authentic documents the
author has derived much curious and interesting informa-
tion, illustrating the endévours of individuals to realize-
their own sordid views, by professing to aim at promoting
the welfare of the community. This statement is amply
corroborated by the evidence given to the Commissioners
in 1828, and to the Committee in the same year, as well as

\to that appointed in 1834, to confider Mr. Telford’s Re-
port an the Supply of Water to the Metropolis; for those
inquiries oceasioned the disclosure of sowe singular and
striking facts, elucidating the mbtives and qualifications
of persons, who were most active and vociferous in decry-
ing the condition of the Thames, obviously for the sole
purpose of getting themselves employed in making sur-
vevs, and constructing new water-works for London, at
an enormous expense to the nation ! A summary of their
transactions has therefore been given, to enable the reader
1o form his own decision concerning them.

To conclude: if some circumstances in the course of
the narration have occasioned reflections that may seem,
i any degree, to savour of asperity, the expression of
those sentiments proceeded from no disposition to be un-
candid or censorious, but an inflexible regard for truth,
sincerity, and rectitude, which ought invariably to guide
the pen of an historian.

Aprd, 1835.
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WATER WORKS OF LONDON, &c.

CHAPTER 1.
- e

The carhest arnficsad deviets to obtan clear Spring Water for
common u~e.  Mades of supplying London prior to William the
Congueror, &¢ o Fitz-Stephen’s deseription of them in the reign
of Henry 11 Sites of dufferent Fountains,  First Lead Cistern
at Westcheap,  Periods of construeting various Conduits.
Hampstend Water-works.  Lamhe’s Conduit.  Benefactions for
making and repairing Conduits.  Annually visited by the Lord
Mayvor, Aldermen, &ec. Situations of the Condunt-heads. Rolle’s
Reflections upon the Destruction of the Conduits by the great
Fire in 1666.  Remains of one at Bayswater. Verses placed
on some of them when James 1. passed through the City at his
accession to the Knglish Crown.

T¥ the chief design and end of human life were merely
the acquisition of the few objects generally essential for
the support of animal existence, the rude savage, who
dwells in solitudés, or roams the wilderness, w@uld be
cqually gratified with the most refined of his species.
The natural and spontanceus productions of ,the earth
commonly satisfy his wants. The fruit of the trec and the
root of the vegetable appease his hunger ; the limpid
streamlet slakes his thirst; and as health or pleasure may
» suggest, he laves his body in the majestic or gently flow-
ing rivers, meandering amongst thg romantic, beautiful,
and variegated scenes of his wdhderings. But different
circumstances have prompted a great portioft of our spe-
cies to seek for enjoyments ofoa superior kind. The social
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propensities gradually produced a taste for intellectual

cliltivation, which maoditied the estimate of felicity, and

with other causes, pmgressivgly gave rise to nunerous

factitious wants, requiring ardent as well as persevering

exertions for their gratification.  Hence all the rational

faculties and physical energies of man became developed

and actively employed for subserving his purposes in that |
career of improvement, which scems to have been his

primary destination.

As good water is theniost simple, common, and neces
sary aliment of the animal creation, and especially of
mankind, the means of procuring it have ever occasioned
a proportionate degree of solicitude. 'The carliest record-
afford the information, that wherever people had madc
some advances in civilization, it was their practice 1o form
wells or fountains at such places as would conveniently
furnish a supply for their beverage and other uses. Many
contrivances of this kind are mentioned by ancient writers:
and modern travellers concur in representing that the
same primitive devices still continue; but this is more
particularly the case in those countries where cven a
scanty quantity of water is often very important, both to
the migratory pastoral tribes, and to the residents of the
towns gd villages. In the pages of saered history, the
wells of Abraham and Isaac are mentioned, with the con-
tentions which they occasioned.®* Maundrell and other
travellers have noticed that of David near Bethlchem
and Jacob’s is rendered memorable by the couversation
of Jesus with the woman of Samaria, to whom, when
wearied, he said, “ Give me to drink.”"+ Probably the
two latter are still subsenmnt to the same purposes that
originally led to their corfstfuction. Indeed, at the pre-

* (icnesis, XXvi. . . % John, xiv.
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. sent period, the inhabitants of that celebrated country,
as well as those of many other natious, obtain their sup”
ply for domestic uses pnncxpally by similar means, though
other methods have been devised and adopted in several
countries of Europe.

The plentiful supplying of salubrious water, to the
population of Loudon and its suburbs, has occupied great
attention and consideration during many successive cen-
turics.  Curiosity may therefore be agreeably interested
in learning from what sources Tt ®as procured, as well as
the means emploved, at vanous cras, to furnish an article
so necessary for human subsistence and comfort.  Hence
a detail of the different schemes proposed and adopted by
our progenitors, will not only show the degree of know-
ledge and skill of the respective projectors, but also serve
to exhibit the progress of iinprovement, in providing the
means of affording to the metropolis abundance for every
domestic want and convenience.

Prior to the construction of water works at London
Bridge, and the New River, the inhabitants obtained their
principal supply cither from the Thames, or the springs
which arose in the elevatedsgrounds situate to the north
or west of the City ; and it was conveyed from the latter
sources by mcans of carthen or leaden pipes, to défferent
conduits or fountains, erected at various places to receive
it.  Fitz-Stephens refers te this fact in his Description
of London in Henry the Second’s Reign, when he states
that ¢ round the city again, and towards the north arise
certain excellent springs at a small distance, whose waters
are sweet, salubrious, clcar, and

# ¢« Whose runnels murmur g’er thg shining stones.’
®

Among these, Holywell, Clerkenwell, and St. Clement’s

Well, may be estegmed ghe yrincipal, as being much the
2
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best frequented, both by scholars from the schools, and
youth from the city, when in a8 summer’s evening they are
* ®
. LI "y
disposed to take an airing.

In the reign of Queen Elizabeth, John Stow, a very
diligent antiquarian, published .4 Survey of London, in
which he narrated many circumstances relative to this
particular subject.  As he was careful in his inquiries,
the authenticity of his statements are unquestionable, and
the simplicity as well as quaintness of the phraseology,
render his recitals both amusing and impressive.  He

L]
observes that—

« Anciently until the Conqueror's time, and for 200
yeares after, the Citie of London was watered, (heside
the famous River of the Thames on the south part,) with
the River of Wels,+ as it was then called ; on the wear ;
with water called  Wallbrooke—running through the
mudst of the Citie into the River of ‘Thames—serving the
heart thereof ;—and with a fourth Water or Boorne,!
which run within the Citie through Langhourne Ward
watering that partin the cast. I the west was also another
great water, called Oldborne.™

L

* Pegyge’s Translation.

t l’egnnut states that * the niver of Wells, or Wal ook, 1~
mentiof®d in a charter of William the Congueror 1o the College
of St. Martin's-le.Grand, and it rose to the north of Moorfields.
passed thropgh London Wall betwaeen Bishopsgate and Moorgate,
and ran through the City for a long time quite exposed, having
several bridges erccted over it. Two or three centuries ago it was
vaulted over with brick, paved at the top, and formed to a
street, now called Wallbrook.”  He also remarks that « formerly
Larges of considerable burden flowed upthe river Fleet as high as
Holborn Bridge, over it were four <tone bridges, on its sides
extensive quays and wachpuges, and it was scoured and kept
open at a vast cxpense, nearly 20,0004 having been applied to

that purpose, th 1606.”
t A brook.
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“ Then were there three principal fountaines, or wels
in the other suburbs: to wit, Holywell, Clement's Well,
and Clerke’s Well. Neare unto this last fountaine, were
divers other wels; to wit, Skinner's Well, Fag's Well,
Tode Well, Loder's Well, and Radwell. All which said
wells having the fall of their overlowing into the aforesaid
River much increased the streame, and in*that place gave
it the name of well. In West Smithficld there was a
poole in Records, called Horsepoole ; and another neare
to the Parish Church of St. G.ir&’ Cripplegate.  Besides
which they had in every gate and lane of the Citie divers
faire wels, and fresh springs, and after this manner was
this Citie then served with sweet fresh waters; which
being since decayed, other meaus have been sought to
supply the want. as <shall be showed: but first of the
aforcnamed  Rivers and Waters is to be said as fol-
loweth :

* The said River of Wels, the vunning Water of
Wallbrooke, the Boornes, xc. and other fresh waters that
were inabout the Cine being in process of time, by
incroachments for buildings, and heightening of grounds,
ntterly decayed; and the® number of citizens mightily
increased, they were forced to seek for waters abroad,
whereof some at the request of King IHenry th$ Third,
in the twenty-first veare of his reigne, were for the profit
of the Citie, and good of fhe whole realme, thither repair-
mg to wit, for the poore to drink, and the rich to dress
their meate.

“ The first Cisterne of lead, castellated with stone in
the Citie of London was called the great Conduit in West-
cheap, which was begun to bg bull‘lcd in the yeare 1235,
chry Wales being then mason. The water—course from

Paddington to James head hath 510 rod<; from James
head on the hill o Metsgate 102 rods : from the Mews-

LY
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gate to the Crosse in Cheape 484 rods.” ® This statement
Contains the earliest intimation of any attempt being made
to supply London with water by means of leaden pipes ;
and according to the account which has been transmitted
of the progress of the work, it was not completed till
1285, so that its execution occupiced the long period of
fifty years. What a striking instance of the sluggish
efforts of our progenitors in important public under-
takings ! _

¢ The pipes used for the conyeyance of water in thosc
times were not in some instances imbedded in the earth,
as is the present custom, but inclosed within a capacious
arch of brickwork, into which workmen could, upon
occasion, descend to repair any decav or accident, which
might happen to them. In a report of the Dog House
Conduit (Hist. of' Shoreditch) three several springs of
water are said to be *conveyed in draines of brick to a
Conduit house,” &c.

“ In digging for gravel at Islington, lead pipes of a
large size have been discovered, branching in various
directions, supposed to have been connected with the
springs that supplied the Priory in Smithtield, from the
place then called the Conduit-head of St. Bartholomew.™+

¢« A€the time of digging for the foundation of High-
bury House, in 1781, a great collection of pipes, made of
red carth baked, resembling those used for the convey-
ance of water, about the time of Queen Elizabeth, were
dug up; and similar discoveries of leaden pipes have been
made at different times in the fields between Canonbury
and Highbury.”}

Though the execution of the scheme mentioned above,
commenced in 1235, the Tollowing year another transac-

* Stow. t Nelson’s Fistiry oy lstington. { Ihd.
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tion took place, whichdisplays the great attention bestowed
upon the supply of water at that period. Tt is record
that some merchants of Amiens, Nele, and Corby, being
solicitous to obtain the privilege of landing and housing
woad, &c. actually purchased it from the Mayor and
citizens, for the consideration of a yearly payment of fifty
marks, and the donation of one hundred pounds towards
the expense of the operations then going on for conveying
water from ¢ Tyborne™ to thc City. 'This important
undertaking originated jn a grant from Gilbert de Sand-
ford, cnabling the ¢ Lord Mayor and Commonalty to
lay down a leaden pipe of six inches bore from six foun-
tains, or wells™ in that vicinity; and as this useful work
was expensive, the prineipal citizens were liberal in their
contributions.  The particular parts of the City to which
this large pipe extended, are not mentioned, so that it pro-
bably did not reach further than the western boundary ;
for it is stated that < in 1432, T'yborne water was laid
into the Standard Cheapside, at the expence of Sir John
Wells, Lord Mayor ; and likewise in 1448, by another
Lord Mavor, Sir William Fastfield, from Tyborne to
Flect-street and Aldermatbury ; and from Higbery to
Criplegate.™

“ The conduit formed at Highbury by SirsWilliam
Eastficld was opposite Highbury-place, but is now arched
over with brick—its situation being marked by an upright
stone which points out the direction of the springs on
the higher ground, from which it receives its supply.
From this ancient conduit which remained open as a
watering-place for cattle before the building of ITighbury-
place, many of the houses th;re arg now served withwater,
a proper communication havmg been mado on Dbuilding

* Slow
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them for that purpose. By these means it flows nto
tells, or reservoirs behind the houses, which also commu-
nicate with ecach other, the lower well receiving the surplus
water when the upper one is filled.”*

Some other circumstances which occurred at an carly
period relative to this subject, are both important and in-
teresting.  ** From the River of Thames did the citizens,
in former times, supply themselves with water for family
uses; fetching it by many lanes that led to the water side
in divers wards of the cffic. But m time many of these
lanes were stopt up by those that dwelt thereabouts, for
their own gain, who would suffer none to pass without
paying a duty. Thix beenme a great grievance, insomuch
that in 17 Edw III (1342) the Maior. Aldermen and
Commonalty, reccived great complaints of Stopprg up
these lanes and passages to the Thames. Upon this an
inquisition was made, and divers persons of the several
wards sworn to make diligent enquiry into these grievances,
and of all the lanes that were common passages to the
Thames, who brought in prese ntments of them, and of the
annoyances and stoppagges of thew in several wards.” +

The solicitude with which thve some object was pursucd
will be evident from the following statement.  In 1439,
¢ the Agbot of Westminster granted to Robert: Large,
the Lord Mayor, and the citizens of London, and their
suceessors, gne head of watercomtaining tvent y-six perches
in length and one in breadth, together with all the springs
in the manor of Paddington, in consideration of the City
paying for ever to the said Abbot and his successors, on
the Feast of St. Peter, two pepper-corns. But if the
intended work should ¢raw the water from the ancient
wells, inethe mavor of Hida, ‘then the grant to cease, and

< Nelsow's Hist, of INbengten. s . toOStow.
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become entirely void. This grant was confirmed by Henry
VI., and likewise a writ of, Privy Seal issued allowing the
Lord Mayor and citizens power to purchase 200 fodder
(loads or tuns) of lead for the intended pipes, or conduits ;

and also to impress plumbers, labourers, &c. for carrying

on the said work, provided always that their wages be

punctually paid thereon.™  The same Mayor, in that

vear, *¢ gave to the new conduits then in hand forty

markes: and towards the vaulging over Walbrooke, neere

to the parish church of 3t. Margaret’s, in Lothbury two

hundred markes,”*

The execution of these useful works seems to have
acenpied several successive years ;. for ¢ William Combes,
<heriffe, 1441, gave to the works of the conduits 10257
add in the year TH2, <« a new crosse was built in West-
cheape, for the honour of the citic. The conduit in
Wstcheape was built in that year, and that in Alder-
manbury in 14710 ax well as the standard in Fleet-street.
In 1476, Richard Raw-on, one of the sheriffes, gave
towards the worke of the conduits, 204 ; and in 1478, a
erstern was added 1o the standardan Fleet-street, another
at Fleet-bridue, and another without Crplegate. The
conduit in Gras Street was built i 11915 and ddborne
Cross about 1187+ :

By a repert made to the Lord Mayor, Aldermen, and
Common Couneil, in Decémber 1692, it appears that the
springs near Lsington consisted of two heads: one covered
with ~tone, in a ficld near to Jack Straw’s Castle, and
fed by sundry springs in an adjoining field. It was
usually denominated The White Conduity and from it
the water was conveyed by g .lo:ulcn pipe to the other
conduit in Chambery field, where the pn.)ducc of both

» Stof. t Ihid.
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%:ing united, flowed thence to the conduit at Cripple-
te. -
Notwithstanding the construction of so many conduits,
the supply of water was so scanty, that the inhabitants of
the city experienced difficulties in supplying their wants,
and required some additional means of furnishing it.
Other conduits were therefore constructed « by Stocke's
Market, and at London Wall, in 1500; at Bishopsgate
in 1513; and at Eoldgate, against Coleman-street, in
1528."* In 1535, the C%%nmon Council granted a sum of
money for the purpose of conveying water from Hackney
to a conduit erected at Aldgate, with the view of affording
a more ample supply to the eastern part of the city.

The source, according to the report mentioned above,
consisted of two heads, walled and inclosed, situated in
two fields near Dalston, Whence it was conveyed by two
leaden pipes which were laid in the carth, varying in
their depth below the surface from eight to eighteen feet,
till they terminated at the conduit, Aldgate.

The quantity of water furnished from all the sources
heretofore enumerated. still proving inadequate to the
wants of the ditizens, the defitiency occasioned the corpo-
ration to apply to Parliament in 1544, for an act to
enable them to convey water to London from Hampstead
Heath, Marylebone, Hackney, and Muswell Hill. Hence
authority was obtained for reddering the springs among
the hills of Hampstead and its vicinity, subservient to
supply the north-western portion of the metropolis. "I'he
following extracts from the act will show its object, as
well as the feelings which then prompted the citizens to
procure it. < e

« The Citie of London hath been before this time well

& Ntow ¢
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furnished, and abundantly served till of late, that either
for the faintness of the sgrings, or for the driness of the}
earth, the accustomed course of the waters coming from
the old springs and ancient heads are sore decayed, dimi-
nished, and abated ; and daily more and more be like to
appeire and fail, to the great discommodity and disple-
sure both of the citizens and inhabitants within the said
citic and suburbes thereof, as to all other persons having
recourse to the same, to the great decay of the same citie,
if spedy remedy the sogner be not therein had, foreseen,
and provided. For remedy whereof, Sir William Bowyer,
Knight,* now Mayor of the said citie, intending and
pondering the same necessity, much willing to help and
relieve the said citie and suburbes with new fountains
and fresh springs, for the commodity of the King's said
subjects, calling unto him as well divers grave and expert
persons of his brethren, and other of the commonalty of
the said citie, as in and about the conveyance of water
well experimented, hath, not only by diligent search and
exploration, found out divers great and plentiful springs
at Hamsted Heath, Marybone, Hackney, Muswell Hill,
and divers places within five miles of the=said citie, very
meet, proper, and convenient to be brought and eonveyed
to the same; but also hath laboured, studied, cand de-
vised the conveyance thereof, by conduits, vaults, and
pipes, to the said city, arfd otherwise to his great travail,
labour, and pain; and also to the great charges and cost
of the citizens of the said city: which good and profit-
able purpose cannot sort to conclusion, nor take good
effect, without the aid and consent of the King’s Majesty,
and his high court of parliarpent.3

L]
* This person died in 1544, and was buried in St. Peter’s
Church, Cornhill. * ¢ o
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By this act the Mayor and commonalty of the City of
*f.ondon were authorized * to goter into the grounds and
possessions of the King, as well as every other person and
persons, bodies politic and corporate, where they shall
find or know any such springs to be, or may be found
for the intent aforesaid (so that it be not unto their
houses, gardens, orchards, or places inclosed with stone,
brick, or mud walls), and there to dig pits, trenches, and
ditches, to erect heads, La_x pipes, and make vaults, and
do all and every such things in the same places and
grounds which shall be meet, propise, and necessary,
only for the conveyance of the said water and springs to
the citic, and the suburbes of the same ; and also to have
free ingress, egress, and regress, in and to all such places
where such heads, pipes, or vaults shall be crected, laid,
or made, to view and sce, from time to time, the suid heads,
pipes, suspirats, and vaults, and them to amend, repair,
trauslate, and do all things necessary and convenient, as
well for the finding of new springs, as for the conveyance
of any water or springs new found, or hercafter to be
found to the citic and suburbes aforesaid, without inter-
ruption, let, or impediment, of the owners of the ground,
their lessecs, assigns, or ministers, or any other person.”

Amp‘c as was the powcr given to the corporatio; by
the act, nevertheless, it stipulated that adequate compen-
sation shoudd be made to all owners or occupiers of land,
within the space of one month after taking possession of
it for the works, as well as the value of it estimated by
three or four indifferent persons, appointed by a commis-
sion from the Lord Chancellor. It also contained a pro-
vision that the Lord Mayor, and commonalty, and their
successdrs, should “ever yield, bear, and pay to the
Bishop of Westminster, for the time being, and to his
successors, at the feast of St.*Michael the Archangel, one
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pound of, pepper, in and for acknowledging him and them
for the lords and very owners of the said heath.” Beside .
they were strictly prohibifed ¢ not at any time hereafter
to meddle with the spring at the foot of the hill of the
said heath, called Hamsted Heath, now closed with brick,
for the case, commodity, and necessary use of the inha-
bitants of the town of Hamsted, nor do cause, or procure
to be done, any thing, acts, or act, to the impairing, hurt,
or diminishing, of the water of the same spring at any
time hereafter.” T

Notwithstanding the apprehensions detailed in the pre-
amble to the act, nearly fifty years were allowed to elapse
before its object was realized, for it appears that Sir John
Hart, whilst serving the office of Lord Mayor, in 15689—

1590, attended to the execution of the works. Upon the
dechnty between the summit of Hampstead Heath and
Pond-street, four reservoirs were formed; and to these,
in 1777, another was added in the Vale of Health: the
whole five have a communication with each other, and
occupy about twelve acres. At about a mile distant
from the above, between Hampstead and Highgate, are
eight other reservoirs, which have likewise been con-
structed on different sites of the declivity, between Caen,
or Ken Wood, and Kentish Town. The space §ccupied
by these is about twenty acres; and every one in the
range has not only a different elevation, but g connection
with that immediately above or below it. Formerly two
mains, of seven inches bore, were employed to supply the
ncighbourhood of St. Giles from these reservoirs.

Though the property and management of the Hamp-
stead works originally belonged to the corporation of
London, yet at a subsequent penod it was deemedeeligible
to convey their privilege of obtaining and sapplying water
from that sourcg to seycral persons, who, in 1692, were )
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incorporated 'by the denomination of The Hgmpstead

r“’ater Company. Their supply at present extends to
about 2,500 houses, situste in the Hampstead Road,
Kentish Town, and Camden Town; each house daily
receiving on an average about 150 gallons. It may not be
irrelevant to state, that by a clause of an Act of Parlia-
ment, passed in 1694, for the relief of the Orphans and
other Creditors of the City of London, ¢ all the rents and
profits arising by any aqueducts, and right of bringing
and conveying water, which do, or shall belong to the
Mayor, commonalty, and citizens, are to be appropriated
and applied towards the payment of the said interest
money.” :

In 1833 a very important improvement was effected in
these works, by the making of a well at the bottom of
Hampstead Heath. It is seven feet in diameter ; and its
depth, to the main spring, about 330 feet.  As the water
from this source is very soft and pure, as well as abund-
ant, averaging more than 200,000 gallons per day, it is
another object of the company to crect a steam engine, to
elevate a quantity sufficiently high for supplying the town
of Hampstead, where the waut of a regular supply has
long been experienced, particularly in dry seasons.

Various other facts indicate the anxiety of the corpora-
tion, as well as private individuals, to benefit their fellow
citizens. In 1546, the Comman Council voted a sum of
money to defray the expense of erecting a conduit at
Lothbury, and for the necessary means of conveying
water to supply it from Hoxton Fields. During the same
year another was also constructed in Coleman Street, near
to the church. The scheme of Mr. William Lambe
entitles him to particular notice: and he is stated to have
been a gentleman belonging to the Chapel Royal of
Henry VIII. Lambe's Conduit derived its designation
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from him ; for at that place, by his contrivance, several
"springs were so connected as to form a head of water,
which was conveyed by a l¢aden pipe, about 2,000 yards
in length, to Snow Hill, where he rebuilt a conduit which
had long been in a ruinous state and disused. It is re-
corded that he expended altogether upon these struc-
tures, a very large sum of money; and his benevolent
and zealous efforts, in this instance, conferred an import-
ant advantage on a populous neighbourhood. He was a
person of a remarkably charitable disposition, and his
henefactions for other purposes were also numerous: he
was buried in St. Faith’s Church, and the following is
the conclusion of his punning epitaph :

“ O Lambe of God

which since didst take away,
And (as a Lambe)

was offered up for sinne;
Where I (poor Lambe)

went from thy Flocke astray
Yet thou (good Lord)
vouchsafe thy Lambe to winne
Home to thy fold o

and hold thy Lamnbe therein!
That at the day, when
Lambes and Goats shall sever
Of thy choice Lambes

Luambe may be one for ever.”

L]

Though the number of conduits had been ;‘requently
increased to convey the water from different springs in
the vicinity of London, yet the quantity supplied was
insufficient to satisfy the demands of the inhabitants.
Hence to remedy the defect it became necessary to have
recourse to the Thames, and M 568, a conduit was con-
structed at Dowgate, for the purpose of deriving assist-
ance from the river. JIn 1588, conduits for Thames
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water were also built by the church of St. Mary Mag-
dalene, and St. Nicholas Cald Abbey, near to Fish Street
Hill. Besides, in 1610, Mr. Thomas Hayes, an English
gentleman, formed another without the gate at Alders-
gate, where the water was conveyed in pipes of wood and
stone. These facts demonstrate that although ¢ the stop-
ping up of the lanes and passages to the Thames,” had
formerly interposed obstacles which prevented many of
the citizens from obtaining water for their several pur-
poses, yet necessity impelled a return to the same copious
source of supply, as well as gave rise to contrivances for
cffecting the object.

The projectors of the different conduits, and the per-
sons who enabled them to realize their schemes by pecu-
niary aid, certainly conferred a signal benefit upon the
community at that era. The names of some whose bene-
volence induced them to promote, by their donations or
bequests, the accomplishment of such useful undertakings
have been mentioned ; but Stow has enumerated several
others; two of whom gave 100/, each, and one the sum
of 900/. The various benefactions show that such public
conveniences were held in sery high estimation, and
doubtless their great and obvious utility occasioned them
to be so frequently the objects of charitable bounty by
wealthy individuals.

Accordmg to Stow, the conduits were annunlly n-
spected, by the city authorities, with great formality and
parade. Indeed these visits seem to have been a kind of-
festival ; for he states that * These conduits used to be,
in former times, yearly visited; but particularly on the
18th of September, 1562, the Lord Maior (Harper),
Aldermen, and many ‘worshipful persons, and divers of
the Musters end Wardens of the twelve Companies rid
to the Conduit's head, for to see them after the old
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» custom. And afore dinver they humted the haré and
killed her, and thence to {jnner at the head of the con-
duit. There was 8 good number entertained with good
cheer by the chamberlain; and after dinner they went
to bunting the fox. There was great cry for a mile,
and at length the housds killed him st the end of St.
Giles’s. Great hallowing at his death, and blowing of
bornes: and thence the Lord Muior, with all his com-
pnny,mdeﬂ!mughlnndmtohuplmmlmhrd
Street."*®

Sevenlfmwnutmngd:eeondmnueulmdbym
editor of Stow’s Survey of Lowndon, which was re-pub-
lished, with various additions, i\ 1638. As some of the
statements refer to the causes of their being removed,
they will not be deemed irrelevant, and may gratify
curiosity ; besides, the work appeared twenty years after
the completion of the New River, which has proved so
advantageous to the metropolis.

“ Of the fore-mentioned conduits of fresh water that
serve the city, the greater part of them do still continue
where first erected; but some, by reason of the grest
quantity of ground they took up, standing in the midst
of the principal and high streets of the city, were a great
hindrance, mtmﬂywﬁupmmbntwpanm,
coaches, and cars, and therefore thought fit to be taken
down, and to be removed O pleces move convemient, and
notofdmnmdmnodmcbmhsﬁllthe
same.

“WWMWNM\MMr
m-mumﬂwmmnmundd%ap-
side; the great'conduit,.ealleg the.Grest Tun, in Corn-
hill; the Standgrd, ia + the Jistle conduit at

b Sedw.
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the west end of Chenpside ;. the conduit in Fleet Street
the great conduit in Gracechurch Street; the small
conduit n Stocke’s Market: the conduit at Dowgate.

“The rest of the conduits before-mentioned are still
remaimng ; so that, what with the spring water coming
from the several spring-heads through the streets of the
city to these cisterns, the New River water from Chad
well and Amwell, and the Thames water, raised by several
engines or water houses, there is not a strect in London
but one or other of these waters runs through it in pipes
conveved under ground ; and from these pipes, there is
scarce a house whose rent is 15/, or 20/ a vear, but hath
the convenience of water brought into it by small leaden
pipes, lmd into the great ones  And for the amaller
tenements, such as are in courts and alleve, there is ge-
nerally a cock or pump, common to the inhalatants: <«
that T may boldly say, there is never a city i the world
so well served with water”

The means of obtaining water from the conduits con-
sisted either in employing people who made a bisiness of
selling it, or sending servants to fetch it, and both plans
had their attendant inconveniences.  For the purpose of
conveving it, they used vessels that were made wider at
the bottom than the top, having hoops like a pail, also an
iron handle at the upper end, in form like that of a com.
non pewter pot, and fitted with a cork or hung.  Each
contained about three gallons, so that their weight might
be easily carried by a man or woman, either on the head
or shoulders. ‘They were called tankards, and resem-
bled the vessels at present employed by the dealers in
milk, when they convey it home in their carts.*

‘['lie respective sourees whence the water flowed to the

* Nelwoh.
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+ different conduits, are enumerated by Maitland, who has
likewise interwoven with ,his description, some other
curious and interesting circumstances. Amongst these,
the enjoyments of the civic authorities, and their female
associates, on the occasion of visiting the conduits, not
only depict the rustic simplicity characterizing the amuse-
ments, but also convey a vivid impression of the manners,
customs, and habits of former times. The display of
magisterial agility and horsemanship on the prancing
steeds,  in hunting the kare,” and ¢ the ladics™ of the
Lord Mayor and Aldermen riding in waggons, to view
the C'ity conduits, present a striking contrast to the dull
solemnity, sluggish movements, and gorgeous exhibitions
of later days. How degrading and ludicrous would such
practices be deemed by the Citizens and their spouses of
the present period ! Hunting the hare and the fox, halloo-
iug «1lly-ho, wonld not comport with the notions now en-
tertained of civic dignity and decorum, and possibly
might be looked upon as the *¢fantastic tricks” and low
pleasures of vuigar jollity, though highly esteemed among
the gratifications attendant upon some holidays of their
unrefined, and perhaps unlettered forefathers.

¢ The principal places, or conduit heads, from which
the water flowed to the conduits, were Conduit *Head,
which now formas the sitc of Conduit Street, New Bond
Strect, and several of the adjoining streets ;~+Tyburn,
Paddington, White Conduit Fields, Highbury Barn,
and Hackney. The place where the hunting party
dined, on the occasion of visiting the conduits, was the
Lord Mayor’s Banqueting House, then situated on a part
of the site at present occupied Jy_ Stratford Place, Oxford
Strect. It is also recorded that at that peripd and in its
immediate vicinity, the ancient church and village of
T'yborne (now Mary-la-bdnne), was also situated ; and the

cR
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rivalet of Tyborme then flowed ‘operily towards Tothill:
Fields, having over it a small bridge which derived its
name from the Banqueting House standing near to it, on
the north-east side. In the neighbourhood of this bridge,
nine fountains or conduits were first erected in 1288, for
supplving the City with salubrious water, and under the
Banqueting House were two cisterns for the reception of
the water. ‘This was a handsome building, whither his
Lordship, with his brethren, the Aldermen, occasionally
repaired, on horseback, accompanied by their ladies, in
waggons, to view the City conduits, after which they
were sumptuously entertained in the said mansion house ;
but it having been for many yearx neglected by the Citi-
zens, it was taken down in the year 1737, and the cisterns
were arched over.”®

White Conduit House also derives its designation from
a white stone building, which formerly stood at a short
distance from it, and covered a spring herctofore noticed.
In former times the Charter House was supplied from
this wource by means of leaden pipes. When the tunnel
of the Regent’'s Canal was formed, so as to pass under
Islington, it occasioned the destruetion of the spring, and
the building over it has since disappearcd.

Tht great fire which occurred in London, in 1666,
proved destructive to severnl of the conduits. The fol-
lowing simgular, but appropriate reflections of an eye-
witness of that tremendous and memorable calamity, will,
it is presumed, afford entertainment in the perusal, as
well as exhibit a fair specimen of the quaint style of

* Maitland's History of London, p. 779. The hotel at the
south-western corner of Stratford Place, in Oxford Street, is
erected over these cisterns; and during a flood which happened a
few years since, some of the arches were hrokcn, and the lower
part of the house was inundated.
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writing commonly prevalent at the time. The work
from which the extract is taken, consists of a series of
discourses on a variety of subjects, treated in a similar
manner . —

 As nature, by veins, and arteries, some great and
some small, placed up and down all parts of the body,
ministereth blood and nourishment to every part thereof,
so was that wholesome water which was necessary for the
good of Londou as blood is for the good and health of
the budy, conveyed by pipes wooden or metalline, as
bv veins, to every part of this famous City. If water
were, as we may call it, the blood of London, then were
its several conduits as it were the liver and spleen of
that City; (which are reckoned the fountains of blood in
human bodies,) for that the great trunks and veins
comeying blood about the body, are seated therein
as great ronts fixed. in the earth, shooting out their
branches in divers and sundry ways: butalas! how were
their livers inflamed, and how unfit have they since been
to do their wonted office! They were lovely streams
indeed which did refresh that noble City, one of which
was always at work, pourinf out itself when the rest lay
still.  Methinks these several conduits of London stood
like so many little, but strong forts, to confront and give
check 10 the great cnemy fire, as occasion should be.
There, methinks the watdr was intrenched and in-garri-
soned. The several pipes and vehicles of water that were
within these conduits, all of them charged with water,
till by the turning of the cock they were discharged
again, were as so many soldiers within these forts, with
their musquetry charged, ready to keep and defend these
places. And look how enemies are wont to deal with
these castles, which they take to be 1mprcgnable, and
despair of ever getting ky them: that is, by attempting
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to storm them by a close siege ;—s80 went the fire to work
with these little castles of stope, which were not easy for
it to burn down (witness their standing to this day;)
spoiled them, or almost spoiled them, it hath for the pre
sent, by cutting off those supplies of water, which had
vent to flow to them, melting those leaden channels in
which it had been conveyed; and thereby, as it were,
starving those garrisons, which it could not take by storm.
As if the fire had been angry with the poor old tankard-
bearers, both men and women, for propagating that cle-
ment which was contrary to,it, and carrying it upon their
shoulders, as it were in state and triumph ; it hath cven
destroyed their trade, and threatens to make them perish
by fire who had wont to live by water.®

Great as was the solicitude and interest formerly excited
by the various conduits, at present scarcely any traces re-
main to indicate the precise places where they once stood,
or the sources whence the water was derived, that flowed
into them. That at Paddington, bowever, which was the
first constructed, still exists, though probably not in its
original form; but at g recent period it afforded a plenti.
ful supply to some houses in Oxford-strect. The conduit-
head, or spring, is situate in a garden about half a mile
1o theWwest of the Edgeware-road, and the same distance
from Bayswater, within two or three hundred yards of
The Grand Junction Water €ompany’s veservoirs, It is
covered by a circular building in good condition; and the
fact related above proves that some of the pipes continue
in a sound state, though ages have elapsed since they were
first laid down. From the same source, about a century
ago, the palace at ansmgton reccived a part of its sup-
ply, which was cffected by the aid of a water-wheel, placed

* Rolle’s Account of the Burneny of London, in 1666.
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at Bayswater-bridge, but on the establishment of the
Chelsea Water-works it became uscless, and was therefore
removed. *

"The conduits at one period being so important to the
inhabitants, the chief carc and protection of them was
confided to the principal magistrates of the City; and all
the carly writers who have noticed them, concur in repre-
senting the great attention bestowed upon their condition
and preservation, Moreover it is recorded that endea-
vours were sometimes made to render them subservient to
the purposes of moral instruction, cven to royal person-
ages.  When James 1. passed through the City on his
accession to the English crown, ¢ the unlettered bards
displayed their powersin * uncouth rhymes; ” and though
not exhibiting a ¢ muse of fire,” or ¢ the highest heaven
of invention,” like the contemporaneous but matchless
strains of the < immortal Shakspeare,” or the ¢ learned
Jonson,” yet some specimens of the doggerel effusions of
the rudely ambitious ¢ sons of song,” may perhaps form
neither an unappropriate nor unamusing conclusion of
this chapter.

L]
“y .
Mor i SENTENCES ON THE CiTy COoNDUITS.

*In o osearce and curious black letter duodecimo, prmted in
1507, and mtituled, Strange Histories, or Songs and Semnets of
Kings, Princes, Dukes, Lordes, Ladyes, Kmights and Gentlemen,
very pleasant either to be rgad or songe, and a most excellent
warning for all Estats, are the following transeripts of Moral
Neutenees, which were set upon conduits in London against the
day King James came through the Citie at his first coming to the
Crowane,”

'pon’ the Condwuat in Grateous (Gracechurch) Street, were these
Ferses—
* Let money be a dlawe to thee,
Yet keepe his serviee if you eign
Foraf thy purse no money have.
Fhy perzon & but half & man.”
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In Cornewall (Cornhill).
“ To be wise and wealthy too
Is sought of all, but Sound by few.”

 All on this world’s Exchange do meete,
But when death’s burse-bell rings, away ye flecte.”

* When a Kinge’s head but akes,
Subjects should mourne
For under their crownes
A thousand cares are worne."

« Bread earned with honest lubouring hands,
Tastes better than the fruite of ill-got lands.™

“ He that wants bread and yet lyes still
It's sinne his hungry cheekes to fill.”

" As man was first framed, and made out of clay,
So must he at length depart hence away.”

* A man without mercy of mercy shall misse;
And he shall have mercy that merciful ir."

In Cheapyids.
* Life is a dross, a gparkle, a span,
A bubble: yct how proude is man!™

“ Life is a debt, which at that day,
The poorest hath enough to pay.”

* The world’s a stage, whercon to-day,
Kings and meane men parts do play.
To-morrow others take their roomes,
While they do fill up graves and toomes."

“ Learning lives and Vertne shines,
‘When Follie begs, and Ignorance pines.”

*“ To live well »s happinesse
To die well is blessednesse.'” ®

» Bravley's Remmiscences, ~olo 1. p. 236,
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CHAPTER 1L

Varions projects to remedy the defective supply of Water to Lon-
don. Russel’sscheme for conveying it from Uxbridge. Morice’s
first Water-wheel at London-bridge. Genebelli’s proposal to
Lord Burleigh. Bevis Bulmar's Horse Engine at Broken
Wharf. New River. Plans of Forde and Sir Walter Roberts.
London Bridge Water-works’ Company. Southwark Water-
works.  York Buildings} Works. Mary-la-borme Springs.
Marchant's Water-works. Company of St. Alban’s Waters.
Increase in the nnmber of Wheels at London-bridge : different
improvements in the Workes : their capacity and extent of Sup-
ply- final demolition for building the new bridge. Transfer of
supplying the City to the New River.

TrE circumstances related in the preceding chapter show,
that the supply of water to the metropolis for domestic
purposes, was constantly the occasion of much solicitude,
during a long series of years. It must likewise be evi-
dent, that the various contrivances to render it adequate
to the wants of its great population, too often proved
incompetent to realize this paramount object. The defi-
ciency, however, generally prompted ingenious and enter-
prising men, to devise and propose schemes for in@easing
the quantity : and the diversity of their efforts will appear
from a detail of several prejects, which are meptioned by
Stow, by his editor in 1633, and by Strype. The
remark may likewise not be irrelevant, that the practice
pursucd in many other cities, of obtaining a partial sup-
ply from wells, by the bucket and windlass, was attended
with considerable difficulty, on account of the great depth
to the source of the water. *Besides, though the com-
mon lifting pump had been invented carly ifi the fifteenth
century (in 1425).: vetgin Elizabeth’s reign, its use was
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very limited ; and some of them exhibited the whimsical
taste of the persons who fabricated such structures.

One of the plans, noticed by Stow, is the following ; and
it is to be regretted, that his statement does not comprisc
some particulars respecting the mode by which the object
was intended to be accomplished. ¢ But before the New
River was thus brought to the supply of the Citie, the
projecting for the conveniency of water from the north
side of the Citie was not out of the heads of the Citizens;
for about the yeare 1580 odd (as I conceiveit), there was
one Russel, who propounded to bring it from Isleworth,
viz. the river of Uxbridge to the said north of London :
and that by a geometrical instrument, he propounded the
invention in writing to the Lord Burghleigh.”*

The next attempt was of a different description, and by
being realized, laid the foundation for the London-bridge
water-works.  * Of later times Thames’ water was con.
veyed into mens’ houses by pipes of lead from a most arti-
ficial forcier standing neere to London-bridge, and madc
by Peter Morice, a Dutchman, in the yeere 1582 for the
service of the Citie, and the castern part thereof.” 4+ On
the condition of his paying annually ten shillings into the
chamber of London, it appears that the Lord Mayor and
Commg¢nalty of the City of London granted to this
ingenious man a lcase, dated May 30th, 1581, for a term
of 500 years, by which he was authorized to erect an
grine within the first arch of London-bridge, for the
purpose of supplying the City with water. As this
machinery completely effected its object, two years after-
wards another lease for a similar term was also granted
to him, for the use of the sccond arch; and the cffects
produced by this contrivance are thus described, in 1633 -

* Stow's Sureey, . PRI TTA
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“ At present the supply of London with good water is
like to be very much enlagged by the great improvement
of the water-works of Peter Morice, beforc mentioned,
who being a Dutchman, in the twenty-third of Queen
Elizabeth, first gave assurance of his skill in raising the
Thames’ water so high as should supply the upper parts
of London. For the Maior and Aldermen came down to
observe the experiment; and they saw him throw the
water over St. Magnus's steeple: before which time no
such thing was known.in England, as this raising of
water.,” The same writer remarks, that ¢ It is done by
a mill, and was the first water-work that was made use of
to supply the Citic of London with Thames’ water :—and
this water-mill furnished the neighbour parts of the Citie,
as far as Gracechurch-street.” * The small dimensions
of the arches, and great breadth of the starlings, so much
confined the flow of the river, as to occasion the fall to be
several feet during the cbbing and flowing of the tides;
henee, the velocity produced by this cause was sometimes
very considerable,
All the contrivances of the Remans, as well as those
heretofore adopted for supplying London, had evidently
“been formed upon the simple and well-known principle,
that water will flow by its natural gravity along any
channel that has the slightest inclination downwards.
But the purpose of Moride's machinery was to impel the
water in an ascending direction, and thus supply places
much higher than its usual level. His throwing water
over St. Magnus's stecple, must naturally have excited
the wonder; as well as gratified the curiosity of the
Citizens, for fire-cngines had not then been invented; and
although no particular dc%crnpuon was given of tife means

* Mmow,kd. 1633
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he employed to effect the object, it will be obvious that
the use of the forcing-pump accomplished it. *

For a very minute account of the once greatly admired
London-bridge water-works, the public are indebted to
Mr. Beighton, an engineer, who carefully described them,
and accompanied his detail with an engraving, which had
proper references for its clucidation. It appeared in the
Philosophical Transactions for the year 1731: but
whether at that time all the works were precisely the

“same in form and action as thosc first constructed, or any
improvement had occasionally been introduced, is not
stated. The following summary contains the purport of
Mr. Beighton's description ; and it may be right to pre-
mise that the water-wheels and machinery, being fixed in
strong frames of oak, they gradually rose and fell with
the tides.

When Mr. Beighton wrote his description of the
machinery at London-bridge, there were three water.
whedls, of the respective diameters of nincteen and twenty
feet, having axles of three feet diameter, and twentyvosin
float-boards, fourteen fect long by aghteen inches wide.
The pumps employed had cvlinders, with a length of four
feet nine inches, and an interior diameter of seven inches
above, ‘and nine inches below the valve.  The cvlinders
of the pumps were fixed to the top of an inclosed square
iron cistern, which had appropriate apertares with valves,
just below the places where they were attached. To one
end of this cistern was also affixed a pipe, having a grating
at the end, to prevent weeds or other things from entering
it; and it extended into the bed of the river, for the pur-
pose of supplying water to the pumps,—these heing
worked' by cranks. which " the revolving of the water-

* The forcing-pump was applied to construct fire-engines, 1n
1663, o
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wheels kept in constant motion, whenever the tides were
flowing either up or down ghe river. One wheel commu-
nicated motion to sixteen pumps, and their cranks were
arranged for four of them to work alternately, so that each
set might draw its supply of water from the cistern in suc-
cession. Thus a comparatively small quantity of water only
was conveyed into another inclosed square cistern, placed
above the valves, and nearly parallel with the tops of the
cevlinders, and likewise connected with the pumps by bent
pipes, having flanches ; therefore, whenever the pistons of
the pumps ascended, the water was forced along the bent
pipes into the upper cistern, from which a large pipe con-
ducted it to supply the houses.  The latter pipe had an
horizontal dircetion for some length, and then another was
fixed toit, having aslight ascent, 50 as to form a very small
angle; and these were fitted with valves to prevent the
return of the water. One turn of all the wheels occa-
stoned the whole of the pumps to make 114 strokes, and
when the tide flowed quickly, 1t produced ~ix revolutions
in one mmute, thus the total number of strokes in that
<hort time amounted to 684, whick raised 1954 hogsheads
of water in one hour.  Mr. Beighton suggested some
improvements, and stated that such was the power of the
machinery, that it would enable an ordinary manto raise
fifty tons weight.

Besides the projects of Russel and Moriceysas already
noticed, another remarkable one appeared at that epoch.
*“ An Italian, named Frederick Genebelli, also pro-
pounded an invention to the Lord Burghleigh for water-
works for London, Annc, 1591, which should benefit the
City two ways.  First to cleanse the filthy ditches round
about the City, such as Houndsditch, ]"l’cet-dit‘ch, &e.
and to bring in the room of this filth, plenty of whole-
some clear water, for the use of the inhabitants. Secondly,
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to be an expedient for the speedier, and more cfectual
quenching of houses on firg, whereby twenty-five or
thirty persons should do more than three hundred other-
*wise. And this Italian prayed the Lord Burghleigh to
make known to the Queen on his behalf.”® Though
such obvious advantages were stated to be the result of
this project if it should be realizcd, yet no particular
description of it remains to show by what means the
various purposes would be effected.

In 1594, with the view of supplying the western part
of the City, a large horse-engine was erected within a
short distance of Blackfriars-bridge, at Broken Wharf,
by Bevis Bulmar. This machine gave motion to four
pumps, and the conduit pipes immediately connected with
them were made of very thick lead, with a large diameter.
The expense attendant upon the operations of this con-
cern being much greater in proportion to the supply than
that of the other establishments, the proprictors were
unable to furnish water at the same modcerate rates, and
therefore the want of encouragement occasioned the dis-
continuance of the works. Their site is now possessed by
the New River Company ; and whilst making the exca-
vations, preparatory to the erection of their steam-engine,
at a certain depth, the discovery was made of a large
cistern, with its wooden trough communicating with the
river. Various large and heavy leaden pipes, formerly
employed in the above works, have likewise been disco-
vered ; and their weight amounted to many tons.

These statements afford cogent evidence, that, in the
period referred to, when an important object gave the sti-
mulus, there was no dgﬁclencv of projectors to proposc
plans for benefiting the “inhabitants of the metropolis ;

* Stow’s Sursey, Bd. 1633.
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though inferior to the number distinguishing later times,
with purposes and schemeg almost infinitely various, as
well as enormously expensive.  Among those, however,
which were successively devised during that era, one may *
be contemplated with peculiar satisfaction, because its
utility has since been extensively experienced. The
author of the subsequent narrative seems to have written
it under the influence of very strong and indignant feelings.

¢« Next to the conduit water, was that famous (and
never-to-be-forgotten) New River, brought from Chad-
well and Amwell by the onely care, cost, and liberal
expenses of one worthy man,—Master Hugh Middleton,
Citizen and Goldsmith of London, deserveth to berecorded
in everlasting remembrance.

‘ I spare here to speak of the length of time such an
intent was in talking of, like much good matter well-
motioned, though little minded, long debated, but never
concluded, till courage and resolution lovingly shook
hands together, as it appears in the soule of this (no way
to be daunted) well-minded gentleman.

¢ For if those Encmies of all geod Endeavours, Dan-
ger, Difficulty, Impossibility, Contempt, Scorne, Deri-
sion, yea, and Desperate Despight, could have prevailed,
by their accursed and malevolent interpositions cither
before, at the beginning, in the very birth of the proceed-
ing, or in the least stolne advantage of the whole prosecu-
tion, this Worke, of so great worth, had never been
accomplished.”*

The scverity which pervades the preceding remarks,
would seem to indicate, and certainly leads to the infer-
ence, that the scheme for eonstructmg the New River
aqueduct was strenuously and mvndlously opposed, when
it was first attempted to be carried into effect ; but whe-

* Stow. Fd. 1633,
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ther the hostility to its being realized proceeded from
ignorance, a conflict of interegts, or other causes, there are

not any satisfactory means of ascertaining. However, one

important consequence of its accomplishment is obvious ;

for it has occasioned the discontinuance of nearly the

whole of the principal contrivances by which London

was, in former periods, supplied with water.

In 1641 a Mr. Forde proposed a plan for bringing
a navigable river from Rickmansworth, in Harfordshire,
to St Gyles in the Fields: andalthough some of its pro-
fessed purposes were the conveyance of corn, timber, and
other commodities to the London market, yet its princi-
pal and avowed object was to afford a larger and better
supply of water to theinhabitants of London. It is also
remarkable that among the various reasons assigned for
this attempt, the most cogent was the muddiness of the
Middleton waters. Thus it appears that at this carly
peniod of the New River Company’s operations, those who
ventured to become their competitors, adopted the prac-
tice of defaming the quality of the water supplied,
in order to excite notice and obtain support for their own
projects.

The scheme of Mr. Forde had likewise its opponents,
and aniong them was a Sir Walter Roberts, who ahout
the same time, brought forward another plan of his own.
A principgl feature of this project consisted in the con-
struction of a close conduit or aqueduct with brick or stone,
to convey water from Hoddesdon in Hertfordshire to
Islington, where it was to be reccived into a conserve,
or reservoir, in order to supply the inhabitants with pure
soft water. However, no evidence remains of any attempt
being made to realize either of the above projects,
although both were accompanied with a flattering display
of the pecuniary, as well =s other advantages, which
would infallibly result from their accomplishment, The
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citizens of London being then neither so numerous nor so

“wealthy as in later times, and perhaps less inclined to
engage in large speculations, the plans received but little
countenance from the public; and were therefore proba-
bly abandoned from the want of the large sum of money
wecessary for carrying them into effect.

In the year 1691, water-works were constructed for
supplying a part of Westminster; and the persons who
engaged in this undertaking obtained an Act of Parlia-
ment for incorporating them by the designation of ¢ The
Governor and Company’ of Undertakers for raising
Thames' water in York Buildings.” The establishment
was situate on the bank of the river, contiguous to the
Strand, at the bottom of Villiers-street, under which their
principal cistern or reservoir extended. These works con-
veyed water as far as Piccadilly, Whitehall, and Covent
Garden, with the intervening streets ; but the greatest
number of housces that at any time received a supply from
this concern was about 2700.

The original number of shares consisted of cighty-
four, at 1004, each, making a capital of 84007 ; but this
suny, proved inadequate to the attainment of their object,
and after contending with difliculties dll June, 1734, the
company issued 242 bonds for various sums, amowpting
altogether to 1340353/, 1s. 3d. at three per cent., for the
purpose of paying certain @reditors.  In 1746, .thc pro-
prictors discontinued to manage the water-works as a
company, but let them on a lease for twenty-oue years,
at an annual rent of 2507, and renewable at the expira-
tion of that term.  Subsequently they were leased for
n terg of nine®y-nine years, from Midsummer, 1767,
for the same annual rent. Ine 1810, the number of
shares was increased to 750, of 1007, each; but n 1812,
even this last number was <!uublcd by the persous, who had

D
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become proprictors.  The latter conceiving that by a
different system of mmmgmwm the concern might be
improved, the whole of the wooden pipes were taken up
and iron mains substituted in their place. A large steam
engine was also crected, and a more capacious conduit
laid in the bed of the river for obtaining a greater quame
tity of water.  Previous to this period 30,000/, had been
expended upon the works, but the improvements ocea-
sioned an annual loss of 1500/, a ycar, for their rental
had never much exceeded 4000L  From 1789 to 1801,
the dividend on cach share varied from 107 to 71085
in 1804 it was 4/ only; but in the interval between that
time and 1810, no more than two dividends of 14 cach
were ;)aid: and as no profit had acerued, the money
for the purpose was abstracted from the capital,

The affairs of the company thus gradually deteriorat-
ing, they resolved to dispose of their interest in the
works, which were accordingly conveyed by a lease to
the New River Company for 2000 years, on their paving
to trustees of certain lessee proprictors 2304, 18s. Gd.
annually, by balf yearly payments; and likewise the
annual sum of 2000/ for minetv-three years.  This in-
denture iy dated the 16th of September, 1818, and it
stipilated that the first payment should be made in
March, 1819, and the last in June, 198, 'The district
formerly supplied by the Yark Buildings” Works, is now
divided among the New River, Chelsea, and Grand
Juanction Water Companices.  Besides, an act of parlia-
ment was obtained in 1829, to authorize the dissolution
of the York Buildings Company, and also to effeet the
sale of every kind of property belongifig to it, go that
the produce night beefloally divided amongst the pro-
prictors. ¢

Referring to the original agreement with the corpora-
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tion for cstablishing water-works at Il.ondon Bridge,
Strype observes, that—¢ This lease and the business
thereof, continued in the family of the Morices till Mi-
chaclmas, 1701. When the present owner, perceiving
how the New River undermined him, and impaired his
profits, he agreed to sell all his right and title to
Richard Soams, citizen ands goldsmith, of London, for
the sum of 88,000/, But Soams foresceing that he
should have need of another arch for more water, Morice,
the better to enable Soangs to go through with this great
bargain, petitioned the city for another arch to raise
‘more water.  IHereupon there were several commitlees
appointed to examine whether the granting the fourth
(for the third belonged to a wharfinger) would not in-
commode, and be a stoppage to the river. But they
brought in their report, that it would be no damage to
let the fourth go to this use.  And it was granted to
Morice, and he added his whole interest in this grant of
the fourth arch to Soamss bargain.

“ Thus having gotten through with Morice, he took
a lease of the city at 20s. and 800/ fine, for so much
time as was unexpired & tie 500 vears granted to Mo-
rice.  And now Soams hath divided the property of the
lease into 300 shares, and made it 4 company ; th price
Lof cach share being set at 5007, And so the profits to
be divided. Tt hath a Food prospect of gyming to
account, and to gain upon the New River, having some
advantage of that water.” I this statement, the origin
of the London Bridge Water Works™ Company is deve-
loped; but another company artempted to establish
a similar kind of watev-works on the Southwark «ide of
the bridge, as appears in the félfowing detail :—— o

“ 8o on Southwark side, for the furnishing®hat bo-
rough with good watcr, sqme gentlemen took a leasc of the

» 2
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city waters arising that way, at 5501. fine, and 2501. a year.
But after all their pains thoy. could find no water sufhi-
cient for their purpose that way; and so the Lord
Keeper discharged them upgn their inability. South-
wark useth chiefly the water of the Thames, that falls
into a great pond in St. Mary Overies, that drives a
mill called St. Saviour's Mill. The owner whereof is
one Mr. Gulston. The revenue thereof is supposed by
some to be worth 1300/. a year.”*

Some other establishments likewise existed formerly
for the purpose of supplying the inhabitants of the me-
trofolis. The object of one of them was to supply the-
city with spring water; and it appears that Soamns, who

the London Bridge Works, was engaged in it.
 There is another water for the supply of the city,
called Maribone Water, because it comes from Mari-
bone; and several other conduit waters there be, which
the city let to certain persons, at 7000 a ycar, and
56501. fine, and a year's rent aforchand. These lessees
had madec a very hard bargan for themsclves, and my
Lord Keeper discharged them of it.  Now the city
hath let all these conduit watersio the aforesaid Soams,
at the former rent of 700. a vear, tax free. And so he
hath ¥ithin himself afd his partners, all the waters that
supply the city, except the New River. In this lease,
also the g¢jty hath reserved to® themselves the proportion
of five ton an hour of the said conduit water, for the use
of the prisons and counters, and other public places.
Though it hath heen thought by some, that all the waters
of those conduits would hardly afford so much.”t

Maitland mentions another establishment, called Mer-
chante Water Works, which had ¢ three engines, viz.

»

[ ]
* Stow’s Suriey, edited by Strype, 1720,
+ Ibid. o .
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a windmill in Tottenham Court Field, and two other
wrought by the common sewer, at Toms’ Coffee House,
in St. Martin’s, and Hartshorn Lanes, in the Strand,
whence issue three mains of six and seven inches bore,
whereby those neighbourhoods are supplied from six
fountains, or wells at Tyborne.™*

In the ycar 1730, there appeared a project whith is
remarkable for its striking resemblance to some of those
propounded at a later era. At that period a bill was
actually produced into pa.rhament, to form a company
and construct works for suppltymg the Cities of London,
Westminster, and the parts adjavent, with water from
the river Colne, Gade, Bulborne, Chesham Water, and
the Lea, under the designation of ¢ The Company of
St. Albar’s Waters.” Although the scheme was sanc-
tioned by the names of various titled personages, it
scems to have failed like many of its precursors, and
perhaps from similar causes.  The presumption may not
be improbable that its failure also discouraged other
persons, citertaining congenial views, from making any
attempts of the same kind for a long time after-
wards. .

At a subscquent period, with the view of erecting
some additional water-wheels to augment the efliciency
of their supply to the city, the proprictors of the Lon-
don Bridge Works, Sbtained from the corporat.ion, leases
of the third and fifth arches. As the fifth arch was
situate on the Southwark side of the bridge, it occasioned
the wheel erected contiguous to it to be denominated T'e
Borough Wheel. 'The lease for the third arch, having
a term of 321 ycars, is dated September 29, 1761 :—
the other for the fifgh arch ffom the north, and .second

.

* Hist, pf London, p. 628.
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from the south end of the bridge, has the term of 815
years from its datc, Septcmbgr 29, 1767 ; hence, all the
leases granted by the corporation fur these works, will
terminate nearly at the same time.

The supply of water from the London Bridge Works
extended over a large portion of the city of Southwark.
It wAs effected by the use of six large water-wheels; and
the machinery connected with them raised the water
from the river, as well as forced it along the wooden
pipes, laid along the streets for conveving it to the houses.
It may be deserving of rernark, that all the wheels were
originally constructed with wood, as well as repaired with
the same kind of materials till the year 1817, when an
tron wheel of gicat magnitude was substituted for one
of them, at the expense of 6300/, and afterwards
another which cost 50000, Thew proved to be so consi-
derable an improvement in augmenting the power of
the works, that during the year 1821, the average quan-
tity of water daily supplicd, was estimated at nearly four
millions of gallons, but though this might be the ordi-
nary amount, yet in seasons when the tides were very
low, the water-wheels proved inctlicient, and the great
deficiency in the necessary supply, required the use of a
steam-cngine to pump water from a point near to the
middle of the river. -

Admirable as might be the :London Bridge Works for
the ingcnuity displayed in their original contrivance
and construction, nevertheless, they eventually became
incompetent to cffect some desirable purposes required
by the progressive introduction of various improvements.
The principal of these arose from building many houses
in thecity very lofty, ahd furnishing the rooms in dif-
ferent storich, even to the highest, with wa.shing.:nul
other conveniences.  As a plentiful supply of water was
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. essential for the use of each, to convey it to the height of
some of them, rendered indispensable the aid either of
very clevated reserveirs, or more powerful machinery
than that possessed by the London Bridge Works. But
the low state of their funds prevented the proprietors
from contemplating the attaimnent of such costly ob-
jeetss and if a deficiency of pecuniary means had not
proved an insuperable impediment to their desire of
mahing necessary improvements, there existed a very
great difficulty, if not ap algest impossibility, of pro-
curing proper sites for the construction of reservoirs, or
the crection of large steam-cngines,  Besides, cven if
they could have obtained the situations best adapted to
that purpose, from their being probably covered with
buildings, the amount of the purchase would conse-
quently be so enormous as to make the attempt on their
part unavailing.

Other causes also had some influenee in discouraging
any disposition to ieur expeise in nidhing improvements,
and at the same time tended to depress the value of the
establishment; but the circumstanee that chicfly affected
their prosperity, was the Mew River Company having
their iron pipegylaid down through nearly the whole
range of the city, and likewise being in possessiof, of all
the means for abundantly conve®ng water to any desired
clevation. Thus the power of innnediatcly affording an
ample supply wherever it might be required, invested
them with pecaliar advantages for obtaining a preference
which greatly diminished the number of tae London
Bridge Company’s tenants.  Hence, these and various
coneurring  circumstances, powerfully operated against
the guccess of the London Bridge Works, so as eventu-
ﬂll_\*o render them unprofitable, that their dlscontinuanee

would perhaps have leengthe mevitable consequenc
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if erecting the present new bridge had not occasioned
their removal. .

Although the water-works at London Bridge have
ceased to exist, yet, for a long period, a considerable
portion of the inhabitants of the city, both experienced
and acknowledged their utility ; but their locality, as
well as some other disadvantages, cqually conspired to
affect their ultimate welfare.  ‘The source and means of
obtaining the water, as well as its immediate conveyance
for use, commonly in Vurbjd state, and often very
muddy, had a tendency to produce unfavourable im-
pressions, ¢xclusive of other cogent reasons of a different
kind. Nearly the whole of their pipes being wood, they
were incapable of sustaining the pressure necessary for
conveying water into the higher stories of many houses,
even in situations where the water-wheels had sufficient
power to foree it to the required altitude.  For such a
purpose iron pipes were indispensable; but the same
want of pecuniary means, which presented the pro-
prietors from constructing clevated reservoirs,and erecting
large steam-engines, likewise disabled them from adopt-
ing the extensive use of irdn pipes.  Deficiency of ca-
pital, therefore, proved an insuperablgobstacle to any
feasibl# cfforts to place themselves in a proper condition
for suécessfully eontending with more powerful compe-
titors. DBpsides, at the period When the other water com-
panics were established, and laying down iron pipes, the
erection of the New London Bridge was in contemplation.
This circumstance probably had considerable influence on
the decisions, as well as concurred with the indigence of
the company in suggesting the propriety and advantage of
refraining to engage in dny expensive attempts to g'ccl
improvement¥.  Events have demonstrated the wisdom
of this precaution, for the building of the new bridge
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has occasioned the annihilation of the water-works, which
had essentdally served the gurposes of a large and popu-
lous city for centuries. The wheels and other gna-
chinery having been altogether removed, those houses
which formerly received their supply of water from this
source, now derive it from the New River, and East
London Works.

When Mr. Soams had completed his purchase of the
London Bridge Works, with all their concomitant ad-
vantages, it has been alrgady stated, that he divided the
whole property into 300 shares of 50/ each. Subse-
quently, however, another division of it was made into
1500 shares of 100/ cach ; and these fluctuated so much
in their value, that their gradual deterioration occa-
sioned them to be sold at 501 cach, only a few years pre-
vious to the final termination of the coneern.  The fol-
lowing statement will show the extent of their operations
a short time before the final destruction of the works.
According to the return made to the parliamentary com-
mittee in 1821, the annual rental derived from them was
M,2607. ; the number of houses supplied, 10,417 :—and
the quantity of water 26,322,705 hogsheads.

Previous to the demolition of the works, the persons
then possessing the property, transferred all theih leases
derived from the city to the New River Company for
the consideration of 3750/ payable annually for 260
years, baing at the rate of 2L 10s. for each share. Be-
sides the Act of Parliament obtained by the Corporation
in 1822, for the purpose of removing the old bridge, and
creeting a new one, contained a clause, which sanc-
tioned the conveyance of a portion of the tenants for-
merly supplied from London Btidge to the Dn.st PFondon
Company, on the condition of the latter p.l)m" to that
of the New River, an annuisy of 160/. for the period of
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260 years. That part of the Southwark, which had
previously reccived its supply from the Londen Bridge,
wag also conveyed to the proprietor of the Borough
Works for an annual consideration of 1060/

It may be confidently stated, fhat the supplying of
water to the city, from the New River, has proved ad-
vantageous to its residents, for the supply is not only
morc abundant than formerly, but also more regular at
all scasons of the year, and in cvery situation, whatever
may be its altitude. Exclusiveof the ready and cffective
assistance afforded by this company in cases of mﬁﬂagru-
tion, or other emergencies of a serious nature, their rates
are very low, amounting merely to about one farthing
the hogshead.  Indeed, the completeness of their opera-
tions, enable them in a high degree 1o serve and benehit
the community ; and their excrtions evidently facilitated
the removal of the London Bridge Works, which, to a
certain extent, had actuan_v become a nuisance upon the
river.  Besides, if even in a pecuniary point of view,
their own interests may have been promoted by the
change, nevertheless,, the service thus rendered to the
public i~ perhaps, very itadequately compensated by
the emolument resulting from efforts cqually usceful and
important.
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CHAPTER I1IIL

Circumstances relating to the original construction of the New
River.  Acts of Parliament for the purpose. Pusillanimity of
the Corporation of London. Enterprising spirit of Sir Hugh
Myddelton: engages to construct it at his own expense : his
great difficultics and refusal of the Corporation to render him
any gasistance, Pecuninrg means for Completing the Works
affv by James . Rejoicings on the occasion of Water first
entering the Reservgir at Clerkenwell. Mr. Robert Mylne’s
monumental ercetions to the Memory of Sir Hugh Myddelton
at Amwell, with Inseriptions.  Place of his Birth, and pecu-
niary circumstances at the time of his Death.

NorwiMsraxnine the number of conduits crected at
different times in various parts of London, as well as the
other modes adopted for supplying water to its inhabi-
tants, the quantity proved inadequate to the demands of
a constantly increasing population.  But among the
diversity of schenies for obviating complaints and effect-
ing this importaut purpose, *during the reigns of Queen
Elizabeth and her successor James the First, one is enfi-
tled to particular notice, inasmuch as it subscqucn‘dy led
to the construction of the New River.

In the latter part of the fign of Elizabeth, the Corpo-
ration of London obtained an Act of Pgrliament to
cmpower them to cut a river for conveying water to the
city from any part of Middlesex, or Hertfordshire; and
ten years was the time spegified for the exeeution of the
plan. Although legal authority was thus actually procured,
vet cither a deficiency of capital, ot the abwn('cni an hedent
spirit of omvﬁmuc prevented any of lun»bvmu mizde to rea-
hze the project. Circumstanees, however, occasiondd the
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same object to be kept in view, and another attempt was
made to attain it, in the third year of the reign of James
the First, 1606. In this instance an Act was procured
to enable the Corporation to bring a stream of pure water,
from the springs of Chadwell and Amwell in Hertford-
shire to the City of London; but sbme of the provisions
of this Act being found defective, they were rectified by
another in 1607.  Necessity and policy scemed to dictate
the prompt exccution of this desirable scheme, neverthe-
less it is remarkable that, even on this occasion, t%nppd—
rent difficulties attending it, again deterred the ®itizens
from proceeding to realize their original intentions, How
striking is the contrast between such vacillating and pusil-
lanimous conduct, and the bold, enterprising propensities
evinced by their successors, during the last fifty years!
The magmticent works cither constructed, d in the
course of bheing executed for benefiting the public,
demonstrate that neither difficulties, nor pecuniary cost,
can interpose obstacles to prevent the accomplishmient of
great and useful undertakings in the City of London,
Though timidity or.prudential considerations restrained
the Corporation from engaging in the admirable and lauda-
ble enterprise of forming the New River, and their con-
duct gonsequently occasioned some delay in commencing
the operations for the purpose, yet the arduous attempt
was eveptually made by that ingenious and maguanimous
individualg*¢ Master Hugh Myddelton.” Circumstances
also lead to the presumption of his having been princi-
pally instrumental, in prompting the Citizens of J.ondon
to apply for the two Acts of Parliament mentioned above;
but whether this was really the fact or not, he was cvb”
dently a person possessing great mental and  bodily
activity, adapting him for aiming at and cfcting import-
ant objects,  Among other cireumstances, it is related
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.that he had acquired considerable riches by the produce
of some copper or silver mines, in Wales; and probably
the successful results of his previous speculations, em-
boldened him to propose to the Common Council, the
hazardous adventure of constructing the New River solely
at his own risk and efpensee ;—engaging also to begin his
operations within two months from the time a transfer
should be made to him, of the authority which was
invested in the Corporation, by the two Acts of Parlia-
ment.  Mappily for the public, but unfortunately for the
pecuniary welfare and prosperity of this publxc-spmted
man, his proposal was acceded to; and an Act of the
Common Council, dated the 28th of March, 1609,
authorized the conveyance to him of all the power neces-
sary for his purpose. As a consequence to this prelimi-
nary measure, the agreement was afterwards completed
by an indenture bearing the date of the 21st April, 1609.
Thus the legal engagement with him was finally arranged
for cffecting this desirable and important wark for the
future benefit of the community ; and the utility of the
undertaking has probably far excceded the utmost anti-
cipations indulged by its original projectors,

The necessary legal powers for realizing his purpose
being secured, Mr. Hugh Myddelton immediatelg, com-
megged his operations, and proceeded with a spirit com-
mensurate to their importance.  His progress at first was
unavoidably slow, from a variety of causes concurring to
retard his carcer, but the principal impediments arose
from the harassing opposition of various persons, who
were proprictors and occupiers of the lands, through
which it was indispensable that the stream of water should
be conducted.  Besides, at the period the scienae and
practice of civil engineering were comparatively little
known in this country, apd hence, probably his deficiency
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of knowledge might oceasion some difliculties in surmount-,
ing obstacles, which, at the present time, would be easily
overcome. Suffice it to state that a complication of
vexatious circumstances led to many interruptions and
delays, which constrained Mr. Myddelton to petition the
Corporation for an extension of tilF period, specified in
the oniginal agreement for completing the undertaking.
This request was so reasonable, that both justice and
policy dictated a cordial acquiescence on the part of the
Corporation ; and they consequently, after duesdelibera-
tion, readily granted the additional time required.
Although this concession removed one difficulty, yet
troubles of a different kind and more ~crious in their con-
sequences, attended the exertions of this meritorious man,
exposing his noble and intrepid spirit to a very severe
trial.  Having amicably and satisfactorily termimated his
contentions with all the landholders, and the canal also
being completed so far as to convey water to the viemiry
of Enficld, his funds became quite exhausted, by the
expense proving much greater than he had anticipated
As he found him=elf uncxpectedly imposerishied, necessity
obliged him to apply again 2o the Corporation, with the
view of inducing them either to take an interesty and en-
gage @ principals in the execution of the work, or to atford
him that pecuniary assistance which would enable higg to
complete an enterprise so laudably begun. However, its
having proved so very expensive, and the uncertainty of
its profitable results, were such unfavourable circum-
stances in the estimatidn of the citizens, as prevented their
acceding to his proposals.  This refusal of the Corpora-
tion, under such harassing and (lihtr(-.ssin.g exigencics, to
help apd support hini tosehntinue his excrtions, was pecu-
liarly mortifying to his gencrous and enterprising dispo-
sition. Hence, to ohtain rv_li«f, he was impelled to make
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_an application to §ames 1. and importune him to furnish
the requisite means for proceeding with ande completing
the undertaking. Fortunately the attempt proved suc-
cessful, and the King agreed to afford the necessary pecu-
niary assistance, stipulating as a security, that a moiety
of the whole concern-should be conveyed to him, and on
this being done, he consented to pay the expense of all
that portion which remained to be executed.  The neces-
sary funds having been thus obtained, Mr. Myddeclton
proceeded with his opcr:u.ions without any farther inter-
ruption, till the project was ultimately completed, accord-
ing to his original agreement 5 and on the 29th day of
September, 1613, the water entered the reservoir, now
denominated the New River Head, in the parish of
Clerkenwell.

The construction of this extensive and useful aqueduct
being the first of its kind in England, it not only
exeited much curiosity, but was the theme of admiration
and applause at the period of its accomplishment. Indeed
to surmount the difficulties which Mr. Myddelton had to
combat, required no ordinary share of talent, intrepidity,
and perseverance: and thee subsequent short detail will
evinee, that the exceution of such an enterprise, in that
age, was not only very arduous, but actnally deemed
wonderful.

« The depth of the trenehes, in some places, glcsccndcd
full thirty feet, if not morc: whereas in other places it
required a sprightful arte again to mount over a valley in
a trough between a couple of hils; and the trough all the
while borne up by wooden arches, some of them fixed in
the ground very deep, and rising in height above twenty
feet.”*  One of these trough®,eor wooden aquedicts was

* Stow'y S'url.‘t'y, Ed. 1633,
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constructed near to Bush Hill, in the parish of Fdmon-
ton. Its leagth was 660 feet, and width and depth five
fect. It was tied together by imposts, seven inches by
three inches ; and the uprights were cight inches, by four
inches, with a height of six feet, like buttresses : these
vested on cighty brick picrs two and a half feet high ;
though not erected at equal distances. Between every two
of the latter, an equal numbcr of imposts and uprights
were fixed, resting in fills of similar dimensions, on the
basement timbers of the frame.  This trough was lined
with lead, and in 17235, with all its appendages of wood,
&ec., was raised one foot higher than at its original con-
struction. It passed over a stream which had its source in
Enfield Chace, and flowed through an arch being fifteen
feet high to its crown, and three feet wide.  The arch
sustained the trough, and the road along its side.
Formerly a similar wooden aqueduct conducted the
New River over a valley, vear the place where it enters
the parish of Islington.  This trough was lined with
lead, and had a length of 62 feet, with a height of seven-
teen feet. It was supported by very strong timber
uprights which rested on Yrick picrs, and it was com-
monly denominated the hoarded river. A« these strue-
tures were almost continually requiring repairs, and their
defects occasioned a great loss of watcer, the company found
it expedient to remove'them, from the expense of repair-
ing, as well as the waste of water, being o very consider-
able. The removal & that at Islington was effected dur-
ing the years 1776, 1777, and 1778, by raising a bed of
clay and ecarth to the proper height, so as to be level with
the top of the trough, and thus form a bed and channel
for thp river in itx usual track. Particular care was
bestowed upon the banks for the purpose of preventing
the water oozing through, as well as to strengthen them
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.by sowing grass down their sides: and a thick bed of
gravel was also laid on the top of that on the west, to form
a pleasant path. The wooden aqueduct near Bush Hill
was likewise removed, and a channel made for the river,
by similar means, during the years 1784 and 1785. Both
these improvements were made under the superintendence
of Robert Mylne, Esq., then Engineer to the New River
Company.

The above contrivances, among others, indicate that a
considerable share of ingeyuity and mechanical skill were
called into exercise during the progress of this useful
work. Its completion was celcbrated with some very
jovous proceedings, and a contemporary who witnessed
them, and participated in the pleasure, has given the
following minute description of the ceremony on the
occasion :—

‘ Being brought to the intended cistern, but not (as
vet) the water admitted entrance thereinto ; on Michael-
mas day, anno 1613, being the day when Sir Thomas
Middelton, Knight (brother of the said Hugh Middel-
ton) was elected Lord Maior of London for the year
cosuing : in the afternoon of the same day, Sir John
Swinerton, Knight, and Lord Maior of London, accom-
panied with the said Sir Thomas, Sir Henry Mont.lguo,
Knight, the Recorder of London, and many of the worthy
Aldermen, rode to see the cistern, and first issuimg of the
river thereinto which was performed in this manner:

*“ A troop of labourers, to the number of sixty, or
more, well-apparelled and wearing green Monmouth
caps, all alike, carried spades, shovels, pick-axes, and
such like instruments of laborious employments, march-
ing after drums twice or thrice about the cmcrns, pre-
sented themselves before the Mount, where the Lord
Maior, Aldermen, and a worthy Company bedside, stood
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to behold them ; and one man (in behalf of all the rest)
delivered this specch.
“ The speech at the cistern according as it was deli-

vered

to me {—
‘ Long have we laboured, long desir'd and pray'd
For this great work’s perfection; and by th' aid
Of Heaven, and good men's wishes "tis at length
Happily conquered by cost, art, and strength,
And after five years' dear expense in days,
Travail and pains, beside the infinite wavs
Of mulice, envy, false suggestions,
Able to dnunt the spirit of mighty oncs,
In wealth and courage, this work so rare,
Oaly by one man’s industry, cost and care,
1s brought to blest effect, so much withstood,
His only aim the citie’s general good.
And where (before) many just complaints
Enviously seated, caused oft vestraints,
Stope and great crosses to our master’s charge,
And the work’s hindrance : favour now at large
Spreads itself open to him, and commends,
To admiration both his pains and ends.
The King’s most gracious love. Perfection draws
Favour from princes, and (from all) applause.
The worthy magistrates, to whose content,
{Next to the stafe) all this great care was bent,
And for the public good (which grace requires®,
Your loves and furtherance chiefly he desires,
To cherish these proceedings, which may give
Courage to some that may hercafter live,
‘To practice deeds of goodness and of fam,
Aud gladly light their actions by his name.
Clerk of the work rcuch me the book to show,
How many arts from such a labour flow.

All this he readeth from the Clerk’s Book.
First, here’s the overseer, the tried man, {
An ancient soldier, and an artisan, s
The clerk, next him, mathematician,

- The master of the t:ituber-work takes place

Next after these; the measurer in like case,
Bricklayer and enginecr, and after those,
The borer, and the pavier. « Then it shows
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. The labourcr next; keeper of Amwell-head,
The walkers last: so all their names are read.
Yet these but parcels of gix-hundred more,
That (at one time) have been employed before.
Yet these in sight, and all the rest will say,
That all the week they had their royal pay.

At the opening of the Sluice.
Now for the fruits then :—Flow forth, precious
spring,
So long and dearly sought for, and now bring
Comfort to all that love thee: loudly sing,
And with thy crystal m#rmunrs strook together,
Bid all thy true well-wishers welcome hither.”

¢ At which words the floodgates flew open, the stream
ran gallantly into the cistern, drums and trumpets sound-
ing in triumphal manner ; and a brave peal of chambers
gave a full issue to the intended entertainment.*

The above detail shows that this useful work was an
object of extraordinary interest to the citizens of London
in those days; and, as

# One self-approving hour whole years outweighs,
Of stupid starers, and of loud huzzas.”t
the rejoicings with which the final completion of the
aqueduct was celcbrated, must have been unspeakably
gratifying to Sir Hugh Myddelton, by demonstrating
the high and appropriate estimation of his magnaninwous
views and incessant exertions for the public advantage.

The accomplishment of this important and stupendous
project has immortalized the name of Hugh Myddelton,
by enrolling it among the great benefactors of mankind.
In realizing a scheme so laudable, his perseverance, for-
titude, and industry, afforded an instructive and encou-
raging example to the community of which he was a
member. Besides, the striking afd ‘extensive utility of
his cfforts, eminently entitle him to the grateful remem-

Stow's Survey, 1638, + Pope.

EZX
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brance of the citizens of London, for conferring upon
them an inestimable benefit, of which the advantages
are not limited to an age, but will probably be pe-
rennial.

As the good man, ever sympathizes with his unfortu-
nate brethren, Sir Hugh Myddelton evinced the bene-
volence of his disposition by providing for their relicf,
when the grave should have closed the career of his acti-
vity in life; for, by his will, he bequeathed a share in
the New River to the Goldsmith's Company, directing
that the profits should be divided amongst its indigent
members, but those of his own name, kindred, and
country, to have a preference. This company also pos-
sess his portrait, painted by Jansen, which forms one of
the decorations of their hall. In the year 1800, Robert
Mylne, Esq. the eminent architect of Blackfriars Bridgc,
and who was likewise enginecr to the New River Com-
pany, erected on an islet in the centre of the basin at Am-
well, a pedestal with an urn on its summit, as a memorial
of Sir Hugh Myddelton’s meritorious labours. 1t is
donstructed of Portiand stome, and the four sides have
the following inscriptions —_

SOUTH, TO AMWELL SPRING.

Sacred to the Memory of
Sir HUGH MYDDELTON, Baroxer,
Whose successful care
Assisted by the patranage of his King,
conveyed this Stream to Loxpon :
Ananmortal Work,
*  Since Men cannot more nearly
imitate the Deity
Than in bestowing health.
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WEST, TO CHADWELL.

From the Spring of Chadwell,
Two miles West;
And from this Source of Amwell ;
The Aqumduct ufelngden
for the space of XL Miles:
conveying
Health, pleasure, and convenience,
to the Metropolis of
Great-Britain.

EAST, TOWARDS LONDON.

This humble Tribute
to the
{ienius, talents, and elevation of mind,
Which conceived and executed
this important Aqueduct,
is dedicated by
ROBERT MYLNE,

Architect, Engineen, &c.

A.D. M.IV. CCC.

NORTH, CROSS THE VALE OF THE LEA.

M.S.
HUGONIS. MYDELTON, BaroNETTI.
Qui, aquas hasce feliciter,
Adspirante favore Regio,
in urbem, perducendas, curawit:
Opus Immortale,
Homines enim, 4& Deos,—
Nulla re propius, accedunt, °
Quam, salu&em dando,
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Various trees and shrubs are planted on the islet
where the pedestal stands, and amongst them the weep-
ing willow with its drooping branches, appears conspi-
cuous. The cedar, the cypress, the yew, and other ever-
greens, surround and cover a fumulus; and besides the
above inscriptions there are the following verses, written
by the late Archdeacon Nares :—

“ Amwell! perpetual be thy stream,
Nor ¢’r thy springs be less,

Which thousands drink who never dream
Whence flows the boon they blesa.

“ Too often thus ungrateful man,
Blind and unconscious lives,

Enjoys kind Heaven’s indulgent plan,
Nor thinks of Him who gives.”

The perusal of Sir Hugh Myddelton’s will, has a ten-
dency to prove the incorrectness of some of the state
ments, commonly made by his biographers, concerning
his indigence, after completing the New River, as well
as the place of his birth. The latter is ascertained by
his bequest of «20l. to the poor of Henlan, in the county
of Denbigh, where Ac was born.” That he materially
diminished the amount of his wealth by attempting to
constsuct the New River at his own expense must be
acknowledged ; nevertheless, at the time of his decease,
he possessed about twenty sharcs in the concern,
beside other property of various kinds ; for, to his wife
he bequeathed thirteen shares—his house.at Bush Hill,
Edmonton, with all the furniture, plate, jewels, &c. and
te descend to his younger son, 8imon, after her death.
He had four sons and three daughters:—and to two of
the latter he bequeathed each a share, accompanied by
legacies of 600/.~—to three of his sons also each a share,
attaching to onc a legacy of 40Q/.—to another a legacy of



HYDRAULIA. 55

. only 1004, ¢ having given him his share during his life.”
—To one daughter, * who had her full portion on her
marriage,” he gave only 10/ to buy rings for her and her
husband ; but to a younger he left 1000Z, with an addi-
tional 900!. on the performarce of certain conditions, by
her husband’s relation, because he was not of age,
Nearly twenty legacies were left to others, varying in
their suins from 50/. to 5I., but the greater number
consisted of 30/, and 20L, besides 5/. each to every
one of his servants, excepnng two, who had only 40s.
To these bequests may be added, the ¢ one share in the
New River to the Goldsmiths’ Company, in trust, the
profits to be distributed every half year, after the death
of his wife, in weekly portions of twelve pence each to the
poor of the said company, by the discretion of the war-
dens for the time being, and especial to the poor of his
»wn name, kindred, and country.” He likewise pos-
sessed ¢ shares in the Mines Royal in Wales,” which he
directed * to be sold to pay his debts;” and, ¢ if they
did not prove sufficient, then some of the shares or parts
of shares in the New River to be sold to make good the
deficiency.” The date of his will i is November 21, 1631 ;
but he did not die till 1636, and at that time the income
of the New River property was greatly improving; for,
although in 1688, the dividend on cach share amounted
merely to 8. 4s. 2., yet, in 1640, it had riseu to
831 2. 84.; and in 1680, had increased 1o 1467 Ts. 8d.
Hence, thesafacts may perhaps justify a conclusion that
Sir Hugh Myddelton did not dic in very indigent cir-
cumstances, whatever misfortunes or privations happened
to his family at a subsequent period.
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CHAPTER 1V.

Advantages of the New River to London. Original cost of its
construction. Charter granted to the Company, and powers
conferred by it. Commissioners for annually inspecting the
condition of the New River. lts length, width, depth, and fall.
Number of bridges erccted over it. Sources of water for its
purposes. Balance engine at the river Lea. Height of reser-
voirs. Machinery. Boulton and Watts' Steam Engine : its
Register. Miles of wooden pipes: their disadvantages. Use of
iron pipes adopted: their great strength and efficiency. Extent
of district, number of houses, and quantity of water supplied.
Steam Engine ot Broken Wharf. Situation and dimensions of
different reservoirs. Mode of clearing the water before it flows
to the cisterns of the inhabitants. Gratuitous uffer to supply it
for the purposes of free baths. Amount of capital expended in
forming and improving the works. Settling reservoirs at Stoke
Newington.

‘Tux various facts that have been narrated clearly show
that, prior to the construction of the New River, the
inhabitants of London experienced serious inconvenicnces
from the defective supply of pure spring water, exclusive
of thedrouble generally attendant upon the mode of pro-
curing it. Besides, sometimes the deficiency excited se-
rious uncasiness and alarm, from the quantity being quite
insuffiGent for their usual and indispensable wants, which
was commonly the case during very dry seasons, and long
and severe frosts. W hen occasions of this kind occurred,
the humbler classes became peculiarly exposed to priva-
tions and suffering, from their inability to obtain a suffi-
ciencyfor culinary purpcses and domestic beverage ; but
the forming of that extensive aqueduct rendered a plen-
tiful supply attainable during all seasonx, and effectually
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,obviated the difficulty and distress resulting from those
cexigencies.  Morcover, the contrivances and arrange-
ments adopted for conveying any quantity, directly into
the respective habitations, was also an essential improve-
ment, inasmuch as it diminished the laborious drudgery
of servants, who often found the fetching of a pitcher
of water from the conduits an unpleasant occupation, from
the great number of people assembled there, waiting for
their turn to procure it.*  Similar disadvantages are still
evident in those large towns which do not possess water-
works for supplying #he “inhabitants; and such places
exhibit a striking contrast to the commodious, ready, and
abundant means for supplying London and its suburbs.

Though the operations for constructing the New River
were limited to the term of five years, it was completed
within that period, notwithstanding the various obstacles
and difficulties encountered in the progress of its execu-
tion. From the destruction of the documents by fire, the
original cost of the undertaking cannot now be exactly
ascertained ; but various estimates which have since been
made, evince that it must have amgunted to between one
and two hundred thousand pounds. 'Though so large a
sum of money was expended upon it, and its obvious
utility to the public, yet a long time elapsed befqre it
yielded profit, in a remote degree, proportionate to the
importance of the olject obtained by its expenditure.

* The evils attendant upon these assemblages and mixture of
servants, are experienced at Paris and other great cities; for at
such indiscriminate meetings of different persons, robberies are
often concerted, intrigues carried on, and the tittle-tattle of gossips
not unfrequently becomes cu‘cnlutcd‘ 50 as to produce discord and
vexations in families. Probably thest formerly exxsted to’a con-
siderable extent in London.
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During the first nineteen years after it was finished, the
pecuniary results afforded merely sufficient for a trivial
annual dividend of about 13s. upon each share; but no
dividend whatever was made till the year 1638, when the
concern seems to have become rather more productive,
and consequently the above average dividends for the
whole period, including 8/. 4¢. 2. for that year, amounted
to 184 8e. 8d., which was then paid to each shareholder.

The New River Company was incorporated by a charter
ia the reign of James I., bearing the date of June 21st,
1619; and by its provisions, theproprietors consist of
two distinct classes, which derive their distinctions from
the original division of the property, when the whole was
separated into two moicties, each being composed of
thirty-six shares: one of the moieties being designated
the King's, and the other the Adventurers’. The whole
property is freehold, and the shares being made divisible,
some of them are at present subdivided into several dif-
ferent parts. The management of all its affairs is exclu-
sively vested in the holders of twenty-nine Adventurers’
shares, who elect a governor, deputy governor, treasurer,
and clerk, the charter constituting them the chief officers
of the corporation.

“On account of the unpromising aspect of the com.
pany’s affairs, Charles I. re-granted to Sir Hugh Myddel-
ton, his heirs and assigns, the moiety of the undertaking,
on condition that they should pay the receiver-gencral, or
into the receipt of Exchequer, 500/. annually, which is
still paid, almost entirely out of the King's shares; but
those shares have no concern in the direction—Myddelton
baving precluded King James from the management,
though allowing a persert to be present at the company™
mectings, td prevent injustice to his royal principal. 'This
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. preclusion, and the King's shares being incumbered with
the greatest part of the 500/. annuity, makes them of less
value than Adventurers’ shares.

“ Many of the Adventurers’ shares being, by aliena-
tion, divided into fractional parts, the Lord Chancellor
Cowper, in 1711, decreed, that the possessors of twe or
more fractional parts of a share, may jointly depute a
person to represent them in the goverpment of the com-
pany; whereupon every person so deputed becomes
capable of being elected gne of the twenty-nine represen-
tatives of the whole, who are entrusted with the direction
of the company’s affairs.”

“ By the charter, dated June 21, 1619, Sir Hugh
Myddelton was appointed the first governor, Robert
Bateman, deputy governor, Rowland Backhouse, trea-
surer, William Lewin, clerk, for life.” #

Besides containing various other important provisions,
the charter has one which invests the Lord Chancellor
with the power of appointing sixteen commissioners to
adjust any diffcrences that may occur, respecting the pro-
perty required for the New River, as well as to make
indemnity for any damages that may occasionally be sus-
tained. It also directs that four of these persons shall be
chosen from the City of London, and the remainingYsvelve
to consist of four from each of the respective counties of
Middlesex, Essex, and Heftford ; inasmuch as these are
the countics through which the New River has its course.
Another clause enjoins that whatever lands may be re-
quired for the purposes of the aqueduct, shall not be
entered upon till the price shall be finally settled, either by
the commissioners or proper arbitrators ; and even, when
the value has been so decided, ff*payment be not made in
accordance with the agreement,. the proprittors of the

* Nelson’s Hise of Lshington.
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lands will be authorized to recover the amount in the

-courts at Westminster. The company are rendered
responsible for all injuries resulting from the breaking of
the banks of the river, or other accidents attendant upon
their operations.

Commnissioners are specially appointed to superintend
the execution of the different Acts of Parliament relating
to the New River,.and its preservation in a proper condi-
tion. The persons nominated for this purpose, consist of
the Lord Mayor, Aldermen, apd Recorder of the City of
London; the Members of Parliament for London, and
the counties of Middlesex, Essex, and Hertford. On the
occaston of making this annual inspection, ten persons, at
least, are required to form a quorum; and the time fixed
for them to assemble and discharge this duty, is the Gth
day of August in every year, either at London, or in one
of the counties specificd, when they are to proceed to the
due performance of their functions.  The same Commis-
sivners have also the power to scrutinize the obligations
of the company, with respect to any loans which they may
have obtained, so that they may be repaid with punctuality :
and they have authority tu cnsure that the works for
taking the water from the different sources, are carefully
presol"ved at the precise dimensions, as well as in the forms
prescribed by the several Acts of Parliament. From this
statement it will be obvious, that no ordinary precautions
have been adopted, in order to secure and satisfy the
public concerning all the chief objects of this very im-
portant establishment.

For the purpose of avoiding hills and valleys, the New
River has a meandering course, and hence, the various
windings render its lefigth considerable, although the
springs at its original source, if measured in a direct line
from London, are distant anly zbout twenty miles.  IHow-
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- ever, from an exact measurcment made in 1728, by Mr.
Henry Mill, the engineer* and surveyor of the New River
Company, its extent was ascertained to be thirty-eight
miles, three quarters, and sixtecn poles. The number of
bridges erected over it amount to more than 160 ; many
of them being constructed with bricks, but others are
formed cither of iron or wood. At different places, be-
neath its channel, are also nearly sixty culverts, for the
currents of different brooks, rivulets, and the passage of
land waters after rains. [he fall of the New River ave-
rages about three inches in a mile; and both its width
and depth vary, the former averaging generally eighteen
feet, the latter seldom exceeding five. By the original
Act for its formation, persons were compelled to sell a
quantity of land adequate to the making of it ten feet
wide: but in most cases the agreement was made with

* Mr Henry Mill, when a very young man, at the early part of
the last century, became principal engineer to the New River
Company, and continued in their sorvice till his death. Endued
with a strong mind, which had the advantage of being disciplined
by a liberal edacation, and uniting a taste for the science of
hydraulies with great mcclmnical.ingomﬁly, he therefore possessed,
in 2 high degree, the essential qualifications for properly dis-
charging the duties of his profession.  During the long period of
his superintending the operations for supplying Londbp with
water, his superior knowledge and skill enabled him to devise and
introduce various improvements, alike conducive to the public
convenience and the interests of the company. Assiduously
anxious for the duc performance of whatever functions attached to
his occupations, the consistent and conscientious tenour of his
conduet, invariably secured him the approbation and esteem of his
employers and associates. His disposition was amiable and
cheerful ; his manners mild and courteous; and his vigorous
faculties retained their activity, till old age terminated his exist-
ence at nearly ninety. He died ofi®he 26th of December, 1770;
when he was succeeded in his office by Robert Mydne, Esq., who,
some time previous, had been his co-adjutor.— Vide, Gent. Mag.
1779. ¢ .
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the owners for a greater portion, 80 as to abviate any
contingent inconveniences ; and wherever its course passed
through land belonging to the Crown, it was granted
without any limitation.

The springs which originally supplied this aqueduct
with water, have their site at the villages of Chadwell and
Amwell, in Hertfordshire; and when the plan for con-
veying it to London was first contemplated, its projector
probably supposed that they would afford, at all times,
abundance for the various wagts and other purposes of
the inhabitants.

Though no idea was then entertained of any deficiency
of water being experienced in the New River, either from
the draughts of summer, or any other causes, yet subse-
quently, even at an early period, such cases actually
occurred, and therefore the circumstances suggested the
necessity of deriving an additional supply from another
source. This exigenoy impelled the company to obtain
a considerable quantity from the river Lea, inasmuch as
it flows near to the New River, in a very copious stream.
For some years this practice encountered no interruption,
but eventually it became a subject of complaint and liti-
gation, which an Act of Parliament terminated about the
year 1'i38. The conditions imposed upon the company
were the payment of a sum of money, to be employed in
improving the navigation of the Lea; and also a regular
continued annuity for the same purpose; so that, on the
due fulfilment of these stipulations, they were allowed to
take the quantity required for their object. However, it
was stipulated that the stream for affording the supply
should be confined to certain dimensions, which were
regulated by a balance engine and gauge, constructed
near to the town of Hertford. .

Though wood was the material originally used in the
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-construction of the balance engrine, yet the Act of Parlia-
ment allowed it to be afterwards continued either with
wood, bricks, or stone, provided it always retained the
same relative dimeunsions. The length of its channel was
limited to fourteen feet, its width to six feet, and depth
to two feet; and that no greater quantity of water might
be taken than the Act authorized, the New River com-
pany were restrained from having any pen at the guage.
For ensuring the strict observance of these stipulations, it
was also enjoined that a dam should be constructed and
maintained, so that the stream supplying the New River
could not exceed the height specified, as the utmost limit
allowed for taking water. The guage at present ip use
is formed with marble; and in 1770, the whole structure,
with its appendages, was covered with a building, under
the direction of Mr. Robert Mylne, the architect, then
engineer to the New River company, to whom is confided
the appointment of the person having the care of it.

The company are deemed proprietors of all the water
obtained from the different sources, and the Acts of Par-
liament invest them with authority to prohibit all persons
from throwing into their aqueduct, any kind of offensive
matter, stones, earth, ordure, dead animals, or animal
substances. The washing of wool, hemp, flax, 8¢ any
unwholesome or improper substances in it is also forbidden ;
nor can the water be either taken, or interrupted, without
their consent ; and for any damages done to their works,
or dependencies, they can compel the individuals either
to restore them to their original condition, or pay an equi-
valent compensation.

When the several reservoirs at the New River Head,
Clerkenwell, were completely fitked, being at an elevation
of eighty-four feet and a half above the l&vel of high
water in the Thames, thgir cgpacity was adequate to the
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supply of the cisterns in the basement-stories of the
houses, through the greater part of the company’s whole
district, prior to the year 3810. About that period,
hawever, some important domestic conveniences were in-
troduced, which, by requiring a considerable supply to
the highest stories, it occasioned the frequent employment
of steam engines, to force water to a height sufficient for
such purposes. The additional expense of these opera-
tions, led to a small increase of the charge for supplying
it to the tepants; but among the striking advantages
derived from using the steam engines, was that of their
affording the means to convey it sixty feet shove the level
of the highest reservoir, or about 144 feet above the level
of the Thames. Besides, this great mechanical power
not only ensured a plentiful and regular supply at any
altitude; but, at the same time, a larger quantity was
allowed, and thereforc the tenants materially augmented
the dimensions of their cisterns, so that benefits were
afforded fully equivalent to the greater cost.

The circumstances which occasioned the use of the
steam engine to impel the water to a great elevation, like-
wise led to the general introduction of iron pipes, and
thus the supplying of the high and low scrvices were
rende.ed equally efficient. At present, all the upper
stories of a house are supplied, if required ; but formerly
it was the practice to supply water only to cisterns in the
basement-story, and hence, arose the distinction between
high and low service. Previous to the adoption of this
plan, in 1810, the complaints of a deficiency were nu-
merous and frequent, particularly from houses situate on
high ground; but subsequent to that period, such in-
stances have seldom occurred. Indeed, at the present
time, the Néw River company generally convey the most
ample quantity to any paint ovgr the whole of their dis-
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. trict, but especially in the direction extending to St. Mar-
tin’s workhouse, near Chating Cross, a distance of two
miles and a quarter from the works, and easterly to the
Custom House, near the Tower,

When this establishment afforded the chief supply to
the western part of the metropolis, considerable power of
machinery for «ffecting some purposes decame essential.
At first the use of a windmill was adopted, but from the
uncertainty and irregularity of its impelling cause, it was
afterwards converted into ahorse engine; and this proving
inadequate, it was found desirable to employ the more
uniform and effective force of a steam engine. Hence, in
1787, the company entered into an agreement with Messrs.
Boulton and Watt, for the erection of one of their patent
steam engines, of considerable magnitude. It had a
cylinder fifty-four inches in diameter, with two pumps,
one being twenty-nine inches, and the other twenty inches
in diameter. The pressure for its working was about
cight pounds on the square inch; and its action was
adapted to impel the water sixty feet above the level of
their highest reservoir, so that it engbled them to supply
water to any required altitude through all the range of
their district. Moreover, in order to render the operations
more completely effective, another steam engine, of “sixty
horses’ power, was subsequently erected. As both engines
have chiefly to effect the high service, and cither being
adequate to the object, in general only one is employed ;
but the other is always kept in a state of readiness, to
prevent the public from sustaining inconvenience by an
interruption of the supply, in case of any accident occur-
ring to the machinery.

Wherever Messrs. Boulton and*Watt formerly erected
a patent steam engine, one condition of the contract uni-
formly consisted in their deriviyg a pecuniary advantage,
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from the saving effected by their improvements, in the
expense of coal employed for generating the steam.
Hence, to a certain part of every engine, they attached a
machine, which registered the number of strokes made
by the engine during the time it worked ; and the result
being carefully entered in & book, enabled them to ascer-
tain, at any timgy the quantity of water which the engine
had pumped. The register kept of its operations through
the years 1787 and 1788, showed that it had pumped
4,490,243 hogsheads, on the gverage of each year; thus
disclosing an important fact, relating to the quantity
annually supplied, which previously was not so accurately
known. In addition to the power of the steam engine, a
large water-wheel was likewise crected, in 1789, which
was calculated to elevate a quautity of water sufficient for
supplying Islington.

At the commencement of their respective operations for
supplying the metropolis, both the London Bridge and
New River Works conveyed the water through the dif-
ferent streets by meaus of wooden pipes, to which leaden
pipes, of small diameter, were attached, for conveying it
into the houses. The wooden pipes, being generally made
of elm, which is a soft and porous kind of timber, occa-
sionell many inconveniences, either from fractures or
decay ; hence, they proved a source of constant trouble
and expense, from a great part of them requiring to be
changed every two, three, or four years. At one period,
the New River Company alone had different traine of
wooden pipes, about 400 miles in extent; but every year,
from one cause or other, it became necessary to take up
such as were injurcd or defective, and lay down new
ones, amounting to arf "average of twenty miles, so that,
in the course of twenty years, the whole range was
entively renewed. Moreover, the nature of the materials,
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as well as their limited magnitude, necessarily confined
the bore of wooden pipes to a comparatively small size,
varying from three to six or seven, and a few near the
reservoirs might be ten or twelve inches; consequently,
in order to afford a supply of water to places at a consi-
derable distance from the reservoirs, the use of several
lines of such pipes was generally required. In 1810,
nine trains were laid, side by side, along one street; and
as various causes produced fractures, which permitted the
water to escape, when an agcident of this kind occurred,
it was often very difficult to ascertain the line that con-
tained the broken pipe, or the precise place where the
injury was sustained. Hence, it sometimes happened,
that a leakage from a single pipe occasioned the exami-
nation of a great length of the whole range, so that it
occupied the labour of weeks before the defect could be
discovered. Besides, during the progress of these opera-
tions, the usual supply of water being interrupted, it
generally gave rise to serious complaints. Instances have
occurred of two or three hundred yards of a street being
taken up, and several weeks elapsing.before the workmen
could discover the leaking plade ; which, exclusive of the
loss of water, and every other consideration, occasioned
an expense of 30L or 404 to the company. The q.uan-
tity of water lost by fractures, &c. was estimated at about
one-fourth of the whole that entered them from the
reservoirs.

But the most serious inconvenience, as well as cala-
mitous consequences, were occasionally attendant upon
wooden pipes; for, when fires happened to take place,
owing to their small bore and imperfect condition, not
only was a deficiency of water ‘Sften experienced, but
sometimes it was difficult to procure any, though a plen-
tiful ‘supply, on such exigencies, became of the utmost

F2
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importance. For nearly two centuries was this inefficient -
plan pursued ; however, eventually, a better system being

adopted, it effectually obviated the great disadvantages

of the former practice.

Whatever may have been the proximate cause of gene-
rally substituting pipes of iron for those of wood, the
advantages of the change were strikingly important.
Certainly, in some cases, they had previously been em-
ployed for conveying water to a very limited extent ; but
the operations of gas-lighting rendering them indispen-
sable, its extensive introduction probably suggested the
general adoption of their use, as conduits for water. The
circumstance heretofore mentioned of the improved ar-
rangements in the habitations of the wealthier residents
of the metropolis, must also have had some influence in
producing the change; for, as different upper rooms
contained cisterns, and the height of many of them was
considerable, in order to convey water to them, it became
essential to use such pipes only as were capable of sus-
taining great pressure from a lofty reservoir, or that of a
powerful steam engine. To either of these the strength
of wooden pipes was inadejuate: but those of iron could
be adapted to bear the application of any force necessary
for ampelling water to every altitude that such conve-
niences required.

Although previous to the year 1810, the New River
Company had placed in the earth wooden pipes, severa!
hundreds of miles in length ; yet, during that period and
1820, the whole were taken up, and others, made of iron,
substituted through the entire range of their district. The
expense of this alteration amounted to nearly 800,000/,
and various large additions have since been made; but
great as may be the outlay of capital upon this object,
perhaps its expenditure will be adequately compensated
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by eventual results. Their strength and durability are
very important qualities; for the former renders them
less liable to fractures, by very heavy wcights passing over
them, or other accidental circumstances, so that they will
seldom require either change or repair; and conse-.
quently, the great expense and trouble, which cunstantly
attended the taking up and replacing the wooden pipes,
the re-laying of the pavement, with other concomitant
inconveniences, are almost completely obviated. For-
merly, these operations gost a very considerable sum
annually, exclusive of the vexation and annoyance to the
public, by frequently disturbing the pavements in the
streets, and the partial interruptions to the flowing of
the water into the houses.

Iron pipes were as cssentially instrumental in facili-
tating the supply, as in rendering it more effective than
by those of wood. The tenacity of iron allowing their
construction of any required dimensions, pipes having a
diameter of feet were substituted for thosc merely of
inches; and their strength being also adequate to bear
considerable pressure, such were adopted as would sus-
tain a column of water, 300 feet perpendicular. Hence,
ranges of these large iron conduits were laid from the
clevated reservoirs, some of them commencing With a
diameter of three feet and gradually declining in size,
according to the distance from the source, or as other

—circumstances might require; an%thus the means were
provided both for conveying and retaining, for cvery
purpose, a vast body of water. This great improvement
led also to a few of a minor kind, in the practical details
of the water-works ; such as the construction of the valves,
placed at various distances to rédulate its flowing, more
or less, to different points, and other contrivances for
permitting the escape ofe theair, which might casually
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get into the pipes, and if not discharged, would interrupt
the current of the water.

It may also be desirable to notice a few other circum-
stances, relating to the early operations with iron pipes.
When first adopted, it was the practice to make a flanche
at each end for the purpose of connecting them together
by screw bolts and nuts; however, a little experience
demonstrated the inconvenience of this mode of con-
structing them, for the cxpansion and contraction by the
variations of temperature, occgsioned their joinings cither
to become loose and leaky, or the breaking of the pipes.
The various injurious effects and disadvantages pro-
ceeding from this cause, led to an alteration in their
form, which proved an effectual preventative of any de-
fects from the action of heat and cold upon the metal.
This important improvement consisted in forming one
end of each pipe larger than the other, with a kind of
socket, scveral inches in length, into which the narrow
end of the corresponding pipe could be inscrted, and the
space remaining between them closely filled up with
hemp, wadding, and Jeal, ‘50 as to render the joining
perfectly water tight.* By adopting this method of con-
necting the pipes, the changes of temperature has not
the gffect of breaking them, though occasionally their
Joinings become imperfect, and require a little repairing
to prevent the escape of water.

It is deserving of ggmark, that when pipes of this ma-
terial were first introduced, some prejudices existed
against their use as conduits for water, from the notion
being entertained that iron had a tendency not only to
affect the taste of the water, but also to render it hard, as
well as obj?cﬁnnable in®other respects. Experience, how-

* This improvement is ascribed to Mr. Thomas Simpson,
* formerly engineer to the Chelsea Water Company.
»
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ever, soon demonstrated that such an opinion had no ra-
tional foundation ; and, besides the advantages already
enumerated, may be mentioned thatof itsinducing the water
companies to introduce the practice of constantly keeping
the pipes full of water, so that a plentiful supply may be
readily afforded for all occasions, particularly to furnish
the means of arresting, or lessening the progress of de-
vastation in cases of fires. But a consideration of no
ordinary moment to the public is their tendency to di-
minish the local rates, by preventing the necessity of
disturbing the public pavement so frequently as when
wooden pipes were generally employed. Hence, it may
be inferred, that they will ultimately prove equally bene-
ficial to the public, and the water companies; for cir-
cumstances have occurred satisfactorily demonstrating
that when iron pipes are made of adequate strength, and
properly laid in the ground, they will continue to per-
form their functions, and remain sound for upwards of a
century.

Formerly, the Water Companies of the metropolis, did
not profess to supply higher than the ground floor of any
house, and therefore it was net their practice to keep the
pipes cOhstantly full of water both day and night, as at
present is the case. In fact, prior to the adoption %f the
effective system now pursued, they found it necessary to
be very economical in its distribution; and during the

-nights, the valve at the upper end of the mains was
usually shut, so that when a fire happened, however
alarming or extensive it might be, it was necessary to
send a messenger to the persons stationed at the New
River Head, or some of the other sources, to apprise
them of the accident, before a s8pply of water could be
obtained. Watchmen were likewise employed for the
particular purpose of being constantly on the look-out for
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fires, and as svon as discuvered, to convey with the ut-
most speed information to the respective water-works of
the precise places where they had occurred. But the
delays usually and unavoidably attendant upon this
practice were productive of scrious cvils, and the de-
structive element often made dreadful bavoc, before anv
water could be procured to diminish or destroy its
power. What a contrast, however, to this inconvenicent
and ineffective plan, is that now adopted? Whenever, or
wherever such calamities ocqur, a great abundance of
water is almost instantly afforded, by means of the sim.
ple contrivance of pulling up the plugs connected with
the principal mains, and thus the firemen arc cnabled to
supply their engines, without intermission, cither to pre-
vent conflagrations from extending their ravages, or
effectually to extinguish them.

The above circumstances are so obviously important,
as to demonstrate the great benefits derived from the
improved operations of the establishments supplying the
metropolis with watcr; and it may be proper to remark,
that exclusive of the increase of quantity, as well as the
more regular supply for all other purposes, the ample
provision for checking the progress of fires has*had the
effecC of materially -lessening the charge for insurance.
Dispassionately contemplating the large capitals em-
ployed and risked, with the constant attention and great
expense necessarily required for the superintendence and
management of concerns of such magnitude and im-
portance, how striking is the fact, that the average remu-
neration should amount merely to about one farthing the
barrel! How inestimable the advantage to the inhabi-
tants of the metropolis for so trivial a return! Notwith-
standing such palpable evidence of its cheapness, some
persons have been loudly querulous concerning the high
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and unconscionable rate charged for water ! * Vitupera-
tions have indeed been unsparingly bestowed upon the
Water Companies, by different projectors, whose prepos-
terous allegations had neither the sanction of well-attested
facts, nor skilful and veracious calculations.

At a former period, a considerable portion of the
western part of the metropolis, as well as the City of
London, derived a great part of their supply of water
from the New River. Circumstances, however, will be
narrated in some future pages to explain the causes of
forming the districts as at present supplied by the respec-
tive water companies, so that each might be confined to
a specified portion of the metropolis. The detail will
also embrace not only an account of their limits, but the
means employed to collect the water, the quantity gene-
rally furnished to the inhabitants, as well as other parti-
culars concerning their operations.

The district of the New River Company extends to the
west side of Northumberland House, in the Strand,
whence its boundary runs along the north side of Cock-
spur Strect 5 the castern side of the Haymarket, Wind-
mill Strect and Poland Street, in a straight”line to Ox-
ford Street; the south side of Oxford Strect to Totten-
ham Court Road and Hampstead Road, till it reaches
Camden Town, thence taking the south side of Frog
Lane to St. Pancras Workhouse, and eastward of Ken-

tish Town to Highgate. Its eastern boundary is the

cast side of St. Catharine’s Docks, Blue Anchor Court

* The following fact will convey an idea of the mode of
charging for a supply of water ut an early period. In 1616, Hugh
Myddelton granted a lease for twenty-one years to a citizen and
his wife, of “ a pipe or quill of half aif inch bore, for the service
of their yarde and kitchine,” by means of “ tooe of*the smallest
swan necked cockes,” in consideration of the yearly sum of 26s, 84.
~Nelson’s History of Islingfon. *
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into Rosemary Lane; thence westward along Rosemary
Lane to Mansell Street; and along the west side of
Mansell Street to Whitechapel ; thence along the eastern
side of Petticoat Lane to Bishopsgate Street; whence,
turning northward, it has its course along the western side
of Bishopsgate Street and Shoreditch, to the Drapers’
Almshouses ; and from there it continucs in a straight
line to the bridge in the Dalston Road; then taking the
western side of Hackney Brook to the high road bridge
at Stoke Newington ; and in a straight line to Edmonton
Church.

So extensive a district, containing about 70,000 houses,
of course requires a very large quantity of water for their
various purposes. In the year 1827, the works daily
supplied, at the height of 144 feet above the level of the
Thames, about 1,730,000 imperial gallons, according to
the register of the steam-engine by which it was pumped.
This, however, formed only an inferior portion of the
whole supply of the company, for it amounted, on the
average, to about 8,000,000 gallons:—the low scrvice
alone requiring the. greater part of the water which
flowed into the pipes directly from the New River Head,
at the height of eighty-four fect above the level of the
Thames, without the aid of steam-engines. But if
circumstances should require a much larger quaotity
than has heretofore been furnished for the high service,
both steam-engines would be adequate to the raising of
8,820,000 imperial gallons, which would afford abun-
dance to cvery part of the district. The aggregate an-
nual supply by this establishment, amounts to about
80,000,000 hogsheads; and the whole of the district,
east and west of the reservoirs, being below the level of
the New River Head, of coursc facilitates the supply of
the mains, which being constuntly kept full, are thus
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adapted to afford, at all times, a profusion of water, not
only for domestic use, but likewise in cases of fires, for
watering the streets, and every other purpose.
Notwithstanding the great space over which the opera-
tions of this company extend, their conduits are quite
adequate to furnish the most ample supply to their
tenants; for the pipes branch in every direction from the
reservoirs, varying in dimensions, from thirty-six to
three inches in diameter. Exclusive of these, a large
main, thirty-three inches in diameter, is connected with
their steam-engine, on the north bank of the Thames,
for the purpose of occasionally procuring water from the
river, when emergencies may render it either desirable or
indispensable. Recourse to this source, however, is very
rarely necessary, nevertheless, the engine is always kept
in a state of readiness for use; but it is employed only
in cases of the most urgent nature, such as severe frosts,
long dry weather, or other circumstances, which occasion
cither a deficiency, or an interruption in the supply from
the New River. This steam-engine is situate between
Blackfriars and the Southwark Irop Bridge, at Broken
Wharf; and having 100 hor#e power, with a large pipe
extending into the river, from thirty to forty feet beyond
the line of low-water, it is capable of affording a supply
of about 5000 hogsheads per hour. This provision was
prudentially enjoined as one of the conditions of the
agrcement when the temants of the London Bridge
Works were transferred, in order to ensure to them a
proper supply, whatever inconveniences or accidents
might occur with regard to other parts of the district.

The company possess four reservoirs, occupying alto-
gether about five acres, at their phncxpa.l establishment*

* Formerly the business of the company was transacted at a
commodious house at the bbttonf of Dorset Street, Salisbury
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in Clerkenwell, designated the New River Head, whence
the water is generally conveyed to all the houses of their
extensive district. These reservoirs vary in size—one
consists of about two acres, but the other three consist
of about one acre each, the whole averaging in depth
about ten feet, and every one having a connexion with
the principal main. Each has two apertures fitted with
appropriate cocks, or valves, so that the water can be
conveyed from any of them separately, whilst the others
may be filling, cleansing, or .repairing. Hence, hy thi»
convenient arrangement, provision is made for its con-
stant flow into the mains, so as to prevent the service
from being interrupted. The highest is that situate on
the summit of the hill at Fentonville, comprising onc
square acre, inclosed by a wall and iron pallisades. The
stand pipe for the high service is fixed in this basin,
which was constructed chicfly for the supply of Islington.
The company have likewise another very elevated reser-
voir at the upper end of Tottenham Court Road, adapted
for the water to be kept twenty feet higher than that at
the New River Head ; its principal object being to afford
a plentiful quantity of water, in such emergencics as
fires, or if circumstances should require it, to give tem-
poiry assistance to the West Middlesex Company ; and,
for the latter purpose, the mains of both companies have
a connexion at the corner of the New Road, and another
at the east end of Oxford Street, -
‘Though the various capacious basins above enumerated
are stated as the New River Company’s receptacles for
water, probably the New River itself may be deemed the
principal reservoir, being nearly forty miles in length,
o

Square, where they had a spacious wharf for landing timbe:,
shops for boring pipes, &c., but this is now occupied by the Uity
Gas Works, on a lease from ¢he New River Company.
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with a fall of three inches in a mile, and its stream slowly,
but constantly flowing from the sources that supply it.
However, some disadvantages oecasionally attend it in
the winter, particularly during heavy falls of snow, when
its motion becomes so much retarded, as to prevent the
current from being sufficiently copious for its purposes:
this circumstance sometimes renders it necessary to pro-
cure water from the Thames, by means of the steam-
engine at Broken Wharf, so that the tenants may have a
plentiful supply.

The means adopted for preserving the water of the
New River, free from any offensive matters, are de-
serving of notice. For this purpose men, denominated
walksmen, are employed, one of whom is stationed at
every four miles, and each has another man under him
to assist in guarding the river, keeping the banks in
proper condition, and thinning the weeds. At the dis-
tance of about every five miles, gratings are placed across
the river to stop any vegetable, or other substances that
may float on its surface; and as these accumulate, the
walksmen remove them. Notwiths{anding these precau-
tions, the water is not permisted to flow into the mains,
exactly in the same state as it flows from the river into
the reservoirs; for, in order to clear it from weefly, or
other extraneous substances, which may accidentally get
into it, previous to its flowing from the reservoirs to fill
the cisterns, it passes through some chambers, across
which fine gratings are fitted to intercept them. Every
three months these chambers are properly cleaned, so
that by various judicious precautions and contrivances,
the supply is divested of all apparently objectionable im-
purity, before it is allowed to gb to the houseq of the
metropolis for the culinary and other purposes of the
inhabitants. .
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The New River being an open aqueduct, has one at-
tendant annoyance, which is the practice of bathing in it
by persons contrary to the wishes and rights of the pro-
prietors. To obviate its coutinuance, but without, at the
same time, depriving those who might be desirous of en-
joying the pleasure, several years ago the New River
Company liberally offered to supply water gratuitously
for the purposes of free baths, if they were erected for
general accommodation, at the public expense; but the
offer was unavailing, though the convenience and uti-
lity of such an institution must be strikingly evident.
The nuisance of public bathing is therefore improperly
persisted in, from the company not possessing the power
to punish individuals who may commit the offence, ex-
cept by an action for trespass upon their property ; and,
as the penalty imposed by the law is transportation, con-
siderations of humanity have hitherto prevented the pro-
secution of the offenders.

Extensively beneficial, and undeniably useful, as the
operations of this great establishment have proved to the
inhabitants of the populous metropolis of Great Britain,
nevertheless, as the greater«part of the means employed
are invisible, being deposited in the earth, or placed at a
distajtce, their importance hasin general been inadequately
appreciated. Accordingtothe statementmadeto parliament
in 1828, a capital amounting to 1,040,000/, had then
been expended at different periods to render it completely
efficient for its purposes ; but since that time large sums
have been applied for renewing or extending mains, and
effecting various improvements,—others too being still
contemplated as opportunities may allow.

In 1880, the New River Company obtained an Act of
Parliament ‘for enabling them to purchase fifty acres of
land, situate about a mile, beypnd the church at Stoke
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Newington. On this land two capacious reservoirs have
been constructed—denominated Settling Reservoirs—
because their object is the preservation of a large quantity
of water, in a state of stillness, in order to become clear
before it flows to the New River Head. Their capacity
is commensurate with several weeks supply; and a steam-
engine of forty-five horses’ power is employed to pump it
into the New River as occasions may require. Dur-
ing rainy seasons these receptacles will be peculiarly
advantageous, by affording an abundance in a pure and
transparent state, for all the houses in their district.
Another great improvement has recently been effected,
coﬁslstmg of a double row of mains, which are intended
to render more complete the supplying of the high service
wherever it may be required ; and the above important
appendages to this establishment, have occasioned an
additional expenditure of nearly 100,000

In Mr. Pennant’s London, &c., it is stated that the
original shares in this concern were 100l. each, but with-
out referring to any authority for the assertion. Entick
also affirms that the New River cost 500,0007., which sum,
divided by the number of shares—seventy-two—gives
6944!. and a fraction per share. Probably neither of the
statements is correct ; and as all the documents relating
to it were destroyed by a fire, the fact cannot be ascer-
tained. At present, the magnitude of this establishment
surpasses that of every other of its kind; and although
the sums of money expended at different times, have been
very great, as well as the attention constantly requisite to
preserve the works in an efficient oondltmn, nevertheless,
the remuneration to the proprietors has, in general, been
comparatively small; for notwithstanding the income
derived from their operations, the direct and’incidental
expenses are very large. Bgsides, it must be evident, that
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the original construction, with the successive improve-
ments of the works, have altogether amounted to about
1,250,000/, The representations which some persons
have formerly given of the profits resulting from them,
are palpably erroneous ; and perhaps it may not be irrcle-
vant to notice that such a delusive notion was widely pro-
pagated by the late Mr. Winsor, with the view of ubtain-
ing subscribers to realize his project for gas lighting, in
1805. He affirmed that such ¢ immense advantages™
would result from his own scheme, that any person, by
paying “ a deposit of five pounds™ only, might ensure an
annual income, nearly equal to the sum paid upon shares
in the New River Company ! *

* Though Mr. Winsor certainly excited attention to the subject
of gas lighting, no proof exists of his having made any discovery
or improvement relating to it. The merit of first applying coal
gas to the purpose of public and private lights, is unquestionably
due to Mr. Wm. Murdoch, engineer to Mcssrs. Boulton and Watt,
of Soho, near Birmingham. An attempt to give an accurate detail
of the proceedings of both Mr. Murdoch and Mr. Winsor will be
found in my History of the Origin and Progress of Gas Lighting.
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CHAPTER V.

Origin of Chelsea Water Works. Act of Parliament and Charter
for incorporating the Company. Diflerent Grants from Govern-
ment. Amount of Capital: modes of raising. it at various
periods. Great but unsuccessful exertions. Reserved Fund
and its objects. Situation of the Works. Inquiries concerning
the methods of Filtering at various places. Construction of
Filter-beds to purify all their Water: dimensions, arrangement,
mode of operation, and quantity of Water filtered. Materials
cmployed in forming the Filter-beds. Improvement of the
Reservoir in the Green Park. District, number of Houses, and
quantity of Water supplied. *

Exrerience having demonstrated the great utility of
the London Bridge and New River water-works, to
those portions of the metropolis over which their supply
extended, the inhabitants regiding in the western part
became desirous of enjoying similar advantages. Hence,
encouragement’ was given to that speculative and enter-
prising propensity, which has yemarkably characterized
the people of this country, and it led to the formation of
a company for establishing water-works at Chelsea. Phis
took place in the year 1723, when an Act of Parliament
was obtained for better supplying water to the City and
Liberties of Westminster, and the parts adjacent. The
charter granted to the associated proprietors constituted
them a corporation, with the designation of the Governor
and Company of Chelsea Water Works; and the docu-
ment bears the date of March 8, 1724. A Royal War-
rant, dated 9th of July, 1726, autltarized them to convert
into reservoirs, as well as to use for their purpdes, two
ponds situate in St. James’§ Park; and another Royal
G
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Warrant, with the date of September 9, 1727, allowed
them the privilege of making a reservoir in the Walnut
Tree Walk, Hyde Park. As the reservoir first con-
structed in St. James's Park proved too small for its
intended object, authority for enlarging its dimensions
was obtained, June 9, 1729.

Some advantages seem to have accrued to tlm establish-
ment at an early period, from its being in the vicinity of
several of the royal palaces and parks. An instrument,
dated May 81, 1783, allowed the Chelsca Water Works'
Company 150l annually for supplying water for the
Palace, and the basin in the paddock at Kensington ;
besides conferring the privilege of their taking the waste
water from the great canal or Serpentine River,in Hyde
Park. On the 17th of August, 1785, another yearly
sum of 50/. was also allowed for the supply of the new
Treasury, and the houses, offices, and stables, belonging
to them. In consequence of a Royal Warrant obtained
for the purpose, dated 17th of June, 1736, their reservoir
and other works in Hyde Park, were materially enlarged,
in order to enable them to afford a supply adequate to the
increasing demand for wager by the inhabitants.

The capital at first raised by the company, under the
aythority of their charter, amounted to 40,0004, consist-
ing of 2000 shares of 20/. each ; but as this was far from
being sufficient for its object, Letters Patent were obtained
October 11, 1734, to enablsshem to make an addition of
20,0001. to the original sum, thus increasing it to 60,000,
To realize the money, 2000 new shares were created, so
that by this augmentation the number amounted to 4000.
It must also be observed that although authority was
obtained, there was sume difficulty of reslizing money
upon thd shares, equivalent to their wants, arising from
their operations having proved expensive far beyond their
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anticipations. This circumstance had occasioned debts to
be incurred, for which they had given bonds; and there-
fore, in order to discharge such obligations, on the 14th
of September, 1735, authority was procured for taking
subsecriptions from members of the corporation only, at
any rate or price, under 20/. sper share, so as to make a
provision for defraying the whole original expense of con-
structing and establishing their water-works.

Though the operations of the company extended over
a large and populous district, and the great and 8bvious
utility of such an establishment was evident, yet no
dividend accrued to the pwoprietors during the first
thirteen years. The four years 1737, 1788, 1739, and
1740, exhibited an annual average profit of about 1600/ ;
but from that period to the year 1753, the returns were
barely adequate to the payment of the current expenses.
However, from the latter period to the year 1771, the
concern gradually became more profitable, which conses
quently enabled the proprietors to divide among them-
selves the average annual sum of 1200/, During the sub-
sequent twenty-six years, the whole, dividend annually
averaged 1600l ; from 1797 te 1807, the sum reached
20001 ; and from the latter period to 1823, it increased.
to 2,400L; but from 1823 to 1828, the amount ‘kas
2,800/. This statement shows, that notwithstanding these
water-works had actually been in extensive operation for
more than a century, affording great benefit and accom-
modation to the public, nevertheless, the largest dividend
had been only 16s. on each share—a trivial peewmiary
remuneration, for great and useful exertions, and the
employment of a large capital.

It must, however, be stated, thdtealthough the proprie-
tors did not receive any dividends for a long period, or
such only as were comparatively small, yet during a part

¢2
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of the time, the whole of the annual income remaining after
the payment of all the current charges, was not divided
amongst them. The contingent expenses of concerns
of this nature, being occasionally very considerable,
prudence dictated the proprietysof making a reserve
out of the annual revenue.for such purposes, to pre-
vent the necessity of having recourse to loans or other
modes of obtaining money, which it might be difficult to
procure at the precise time, when particularly wanted.
Beside! the original capital of 60,000/., other sums were
also expended upon the construction of the works; and
circumstances subsequently occurred requiring a large
additional expenditure, which was amply provided for by
the yearly reservation of money constituting the accumu-
lating fund, intended to be applicable for effecting altera-
tions, introducing improvements, or repairing accidents.
This provision contributed not only for preserving the
whole establishment in proper condition, but in some
instances it furnished the means for greatly augmenting
its general efficiency ; and its utility was clearly demon-
strated by the additions and improvements which, at one
period, it was employed tq effect. In 1810, it had attained
ahe amount of 40,000/, three per cent. consols ; but dur-
ing“the few subsequent years, different objects occasioned
the expenditure of the whole, for the crection of two
steam-engines, one of sixty, another of seventy horses’
power, with a new engine-house for containing both,
besides a main of large iron pipes, which altogether cost
abous-80,0000.

The Chelsea Water Works are situate at the north-
cast part of Chelsea Reach, on the bank of the river
Thames, whence theathole of the water is procured. At
this plack the company possess several acres of frechold
land, well adapted for their purposes; and at a short dis.
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tance from the river is erected an engine-house, contain-
ing the twe stcam-cngines which are employed to pump
the water into the reservoirs. Formerly, many of the
houses received their supply of water directly from the
river, without its being allowed to stand for the deposi-
tion of any extraneous matters that may be mixed with
it when in an agitated state; but as this practice occa-
sioned complaints about its condition, it led to the adop-
tion of a great improvement, and the water now passes
through the process of filtration, to render it clear before
the tenants are supplied.  As this operation effectually
separates from the water all those substances which occa-
sion its turbid appearance when first drawn from theg
river, its transparency and taste at the works are equal
to that of the finest springs. .

To deprive the water of all casual impurities, as well as
to clarify it completely, previous to its passing from the
reservoirs to the cisterns, became not only desirable but
indispensable, to obviate the dissatisfaction at its turbid-
ness, when taken and conveyed directly from the Thames;
and the same objections equally apply to that of any other
river, cspecially after rains or.floods. During the years
1825 and 1826, Mr. Simpson, the engineer to the Com-
pany, made a variety of experiments on the subject of
filtration ; and the Directors having determined that all
the water supplied from the works should be subjected to
the process, in January, 1827, they allowed him to make
some experiments on a much larger scale than any of
his prior attempts ; and at the same time urged him to
direct his whole attention to the object. In fact, so great
was their anxiety to have the plam rendered perfectly
effecflve, that they ordered hifieto visit Glasgow, and
various other places in Scotland, Lancashire; and Lin-
colnshire, to cxamine the different methods employed for
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filtering water. This injunction induced him to travel
about 2,000 miles ; and in the course of his peregrina-
tion, he had opportunities of inspecting filter-beds which
had proved completely efficient for different periods of
time, varying from four months to sixteen years. Having,
however, contrived the plan of a filter-bed before he left
home to proceed on his journey, he directed a model of
it to be constructed at Chelsea, of such dimensions that
the filtering reservoir should cpmprise a space that allowed
a surface of forty-four fect square at the top of the basin,
and with its sloping sides would contain thirty-two feet
square of sand, or about 1000 feet altogether.

} Soon after Mr. Simpson’s return from inspecting the
various filter-beds at other places, he made a trial of that
which had been constructed by his own direction; and
its successful action during more than six weeks, impelled
him to make a report of its satisfactory results to the
Directors, who accordingly ordered the construction of
another of considerable magnitude, and adapted to clarify
all the water requisite for supplying the whole of the Com-
pany’s tenants. ‘This was subsequently constructed, and
its operations, which began in January, 1829, have com-
pletely realized the most sanguine expectations of its
prefector.

The filter-bed at Chelsea occupies about one acre ; its
sides are formed with brick-work, and two reservoirs
attached to it consist of about one acre and a half. The
water bein first pumped into the latter, settles prior to
its being permitted to pass intn the filter-bed ; and as the
bottoms of the former are level with the top of the latter,
the water flows ingo it through small pipes without dis-
turbing the sedimente* The greater part of theextra-
neous mhtter being separated by the deposition of its
feculence, whilst standing in the rescrvoirs, the water
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rapidly percolates through the gravel and sand of which
the beds are formed. Indeed so completely efficacious is
this contrivance, that the quantity of water daily filtered
amounts tg about 10,000 tons, each consisting of 224
imperial gallons. The cost of constructing these reser-
voirs altogether was nearly 12,000/.; and the expenses
annually attending them are estimated at about 10001
Effective for its object as the first plan of Mr. Simpson
had proved, it ought to he stated that in constructing the
large filtering bed, he not dnly introduced some improve-
ments, but also combined with his own contrivance, the
advantages which the filtering processes practised at other
places had suggested to him. The filtering bed at
Chelseay prior to its Being filled with water, has the’
appearance of several channels parallel to each other,
formed by banks, which are broad at the bottom and gra-
dually slope on each side to a point at the top. These
banks are composed of three different strata of gravel and
sand, carefully laid over tunnels, constructed with bricks,
but without the intervention of any mortar. In forming
them a stratum of fine gravel is first laid over the brick
work ; then the same quaatity of fiher gravel mixed with
coarse sand ; and lastly, a layer of fine sand. Each layer
has a thickness of two feet, consequently the water passes
through the whole mass of materials six feet in thickness.
The precaution is adopted of well waghing the sand and
gravel previously to their being employed; and experi-
ments have satisfactorily proved, that the process is most
completely effective, when the uppermost stratum of the
filter consists of the finest sand. Besides this mode of
forming it has another advantage, inasmuch as the fecu-
lent matter being chiefly depositegd upon the smooth sur-
face of the sand, the accumulated sediment may be easily
removed, by carefully scraping it off with an appropriate
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instrument. It is remarkable that the matter deposited
in the process of filtration scarcely ever penetrates the
upper stratum further than the depth of about three
inches; but as the greater portion of it resjg upon the
surface, the removal of the sediment to the thickness of
about half an inch, has generally proved quite sufficient
to renovate the efficiency of the filter. Circumstances
have likewise demonstrated that the inclemency of the
seasons does not affect the actian of this contrivance, for
during severe frosts, and wheh the ice has been several
inches thick, the process of filtration has regularly pro-
ceeded without interruption.

. The essential and useful object of filtering having thus
been effectually attained, the attntion of Mr. Simpson
was afterwards occupied in adapting the reservoir situate
in the Green Park, for the reception of the filtered water-
For this purpose it was thoroughly cleansed by removing
all the mud and other matters, which had collected in
it during several years. Its capaciousness was also
augmented by considerably increasing its depth. Among
the principal improvements may be enumerated, the pav-
ing of the whole bottom with hard bricks, laid on their
edges and closely cemented together. It was entirely
surroynded by a strong brick wall, five feet six inches
high, with a broad stone coping on its top, and iron
pallisading three feet three inches in height. The bottom
of the reservoir has the form of a curve, commencing from
the walls, by an inclination of about two inches in every
foot, till it reaches the middle of the basin, when it termi-
nates in a semicircular brick culvert, or open chanuel,
which runs the whole length of the basin, from cast to
west. This channel ig only two feet deep at the cast
end, whereeit has a connection with the main well that
receives the water, before it passes into the reservoir; but
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its gradual slope increases the depth to five feet at the
west end of the basin, where it is connected with the
tank and main, constructed for discharging the water from
the reservoir into the sewcr, whenever repairs or other
circumstances may require it to be emptied. Thus the
means are provided by which the cleansing of the basin
may be easily and rapidly accomplished.

The sluices and machinery for the admission of the
water into the reservoir, have their situation at its
castern end ; and the valves and sluices employed to let
off the water, for supplying the houses in different parts
of Westminster, are constructed at its south-west angle.
The latter are placed in four wells, and have self-acting
valves, which permit the water to flow into the mains
lmmedmtcly after the engmes at Chelsea have discon-
tinved to work, Besides, by the mode of arranging them,
the mains in Westminster and Pimlico, arc constantly
filled with water both day and night. In order to regu-
late the column of water, a very ingenious contrivance is
placed near to the north castern angle of the basin; and
by the construction of this, Mr. Simpson obviated the
necessity of replacing the upsight pipe, which formerly
stoad at its western extremity, and had the appearance
of a fountain when the water was entering. .

At the four angles of the reservoir, the walls have
openings, which communicate with tanks and sluices, for
the purpose of affording the means of readily removing
any substances, that shall occasionally float on its surface,
by sweeping it with a close net, or coarse hair cloth,
towards the point to which the wind may be blowing.
Another advantage must also be mentioned :—whencver
it becomes necessary to cleanse tee reservoir, lf both ends
of the culvert are opened at the same time, as the power
of the steam-engines at Chelsca will pump the water up
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rapidly, such a velocity may be given to the current
. through the reservoir as will effectually wash away any
sediment that may have been deposited. 'Lo prevent any
effluvia from passing into the reservoir, during the opera-
tion of emptying and cleansing it, a trap conduit is placed
adjoining to the well where the water is discharged. All
the wells, containing the various contrivances, are fitted
with gratings, and covered with York stone landings,
having proper man-holes cut in them. They have like-
wise strong round iron bars, which are ranged horizon-
tally, and secured at each end by being built in the
angles of the walls, so as to form safe and convenient
ladders under the man-holes, for the workmen to descend
and ascend, as occasions may require the examination of
the valves, and other parts, connected with the reservoir.
Its length is about 220 yatds by a width of about thirty-
five; but with all its various appurtenances, the spacc
occupied consists of about two acres. From the top of
the stone coping to the bottom of the sloping in the basin,
its average depth is fourteen feet. Its altitude above
high-water mark in the river Thames, is about forty-five
feet ; and though capable of holding a much larger
quantity of water, that employed for serving the public,
amounts to about 25,000 tons, which the engines at
Chelsea pump into it every four days. The mains con-
with it are placed at ten feet below the surface of

ater when the basin is full; and hence, it is adapted

to afford, in all cases, to the houses in Westminster and
Pimlico, a certain, regular, and an abundant supply.
The several alterations and improvements in this reser-
voir have been contrived and introduced by Mr. Simpson,
and they have been completed under his superintendence
at an expdnse to the company of about 10,000/. But
some other improvements have been in contemplatiomm
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which will tend materially to enhance the efficiency of

the establishment :—whether their exertions will be more _
successful in obtaining greater pecuniary remuneration

than heretofore for their capital and services, time alone

can evince.

The Chelsea Company supply a district containing all
that part of Westminster, which is south and west of a
line passing from Northumberland House up St. Martin’s
Lane to Pall Mall East; both sides of the latter,and the
south side of Pall Mall; Cleveland Row; then taking the
boundary of the Green Park on St. James’s Street gide; the
south side of Piccadilly ; the boundary of Hyde Park,
round by Bayswaterand Kensington Palace to the Halfway
House, Kensington ; from the Halfway House, in a direct
line, to the Ball and Horns, at Brompton (not taking the
frontage in Old Brompton road); along the Fulham
road through Little Chelsea, down to the river. Their
mains—some of them very large—are laid through the
several squares, streets, roads, and alleys of the district ;
and the water is conveyed in some places to the altitude
of 128 feet above the level of high water in the Thames.
The quantity daily conveyed, averages about 2,000,000
imperial gallons; and the number of houses supphed
amounts to about 13,000.
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CHAPTER VL
West Middlesex Water-works projected by Mr, Dodd.  Aet of
Parliament to authorize a Company to construct them.  First
Amount of Capital: ils successive Augmentations. Mr. Ni-
cholsan appointed Engineer: his Extension of the Original
Plan. Opposition of the Select Vestry of Marylebone.
Formation of Rescrvoir at Kensington, and Erection of Steam
Engines. Situation of the Works, and mode of obtaining
Water from the Thames. Reservoir at Barrow Hill.  Eleva.
tions, Dimensions, &c. of different Reservoirs.  Thstriet, num.
ber of Houses, and average supply of Water. Original Scheme
for the Grand Junction Water Works, and Mr. Rennie's
Operations.  Act to icorporate a separate Company to realize
the Plan. Adoption of Stone Pipes: their failure.  Change
to the Regent's Canal for supply of Water, and afterwards to
the Thames. Dolphin. Reservoirs and Steam Kaogine  at
Paddington. Quantity of Water daily supphied to different
Altitudes : limits of District: Number of Houses. Shadwell
and Westham Water Works: their inefficiency.  East London
Water Works: Company for their Purposes incorporated by
Act of Parliament. Situaticn of the Works. Reservoirs, and
mode of filling them from the River Lea. (Canal and Water
Wkeel. Flow of the Tides in the Lea. New Canal for pro-
curing & larger supply of Water. Steam Engines.  District.
Distance and Height of Supply.
TuoucH the continued erection of new houses on the
northern side of the Thames, had gradually extended the
boundaries of the metropolis; yet, for a long period, the
supplying of water to its great population, was confined
to the different establishments already described.  How-
ever, at the beginning ef the present century, Mr. Dodd,
an engineer, broached the project for constructing the

Woest Middlesex Water-works; and in 1806, an act of
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parliament was passed to realize his scheme. Its ostensible
object was to furnish a supply to the parishes of Hammer-
smith, Kensington, Paddington, and part of Marylebone.
Mr. Dodd proposed to construct the works at Hammer-
smith, and actually made estimates for that purpose ; but
after the act was obtained, some circumstance led him to
change his views with respect to their situation, and he
became desirous to form them at Pooles Creek, near Ful-
ham. To this alteration in the original plan, the pro-
prietors would not consent ; and the engineer being perti-
nacious, altercations ensued, which occasioned his leaving
their service in December, 1806, before he had entered
upon the execution of any part of the scheme.

At the commencement of 1807, Mr. Nicholson was
engaged as engineer to the company, and immediately
proceeded in constructing the works, at Hammersmith,
where land had been procured for the purpose. Two
steam-cngines were erected, each having twenty horses’
power, and two reservoirs were also excavated, as recep-
tacles for the water obtained from the river. Pipes were
laid down through Hammersmith and Kensington, as
~well as in the vicinity of both plates, to the extent of
several miles. Land was also purchased at Kensington
for another large reservoir; but whilst this was jn the
progress of exccuting in 1808, Mr. Nicholson suggdsted
an extension of the pipes, to the north west of Mary-
lebone and Paddington. Commensurate, as the works
then in the course of formation might be, with the original
views and purposes of the company, yet, they were quite
inadequate to such an enlarged scheme of operations as
that proposed by their engincer.  The suggestion, how-
ever, opened to them a prospcc.t of advantages which
had not been previously contemplated, and afforded a
strong inducement for making an attempt to realize
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them. It likewise furnished a very cogent reason for
such an augmentation of their chipital as should render it
equivalent to all the intended objects.
- The ‘Act for incorporating the proprietors as a com-
pany, suthorised them to raise 80,000/. by 800 shares of
1001, each ; but during the first three or four years of
their operations, the whole of this money was expended
in effecting only a very small part of their plan.
They were therefore constrained to obtain an Act in
1810, to empower the raising of a farther sum of
160,0001., thus augmenting the capital to 240,0007., and
the number of shares to 2000. After the passing of this
Act, 1200 new shares were immediately issued ; and at that
. time, such was the favourable opinion entertained of the
concern, that it caused the current price of a share in the
market to be at 45/. premium, but in the course of a year
they gradually sunk to 65/. disceunt.

Notwithstanding the large sum which had been raised
by means of the two Acts, it proved to be insufficient to
accomplish the object of the company; and therefore
another Act was obtained in 1818, to enable them to
procure more money. At this period the concern being
very low in public estimation, it induced the company
to issrie a great portion of new shares at 30I. each, offer-
ing likewise a discount of 2/. per share for prompt pay-
ment; and by this measure, the number was increased
to 7542, and the capital to 840,566/. 6s. which consti-
tated its whole amount in 1817. Subsequently, how-
ever, in 1826, another sum of 37,900/. was raised to
pay for an additional steam-engine, a reservoir, and some
new mains. Flattering as were the representations at
first of the probable advantages of the undertaking to
the proprietors, they did not receive any dividend from
1807, to March, 1819; and the dividends actually paid
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from the latter period to 1828, being trivial, did not
amount to the common interest of money. Hence, it will
be evident, that, if merely simple interest be added to the
capital (and such an addition seems to be equitable), its
aggregate amount will attain the sum of 542,248, 14s. 8d.
Indeed, authentic statements proved, that about 380,000/.
had then been actually expended in the construction and
various improvements of the West Middlesex Water-
Works.

Whilst the company were laying down mains through
those parts of the metropolis, which, according to their
own views, the Act of Parliament authorized them to
supply, an unexpected obstacle impeded their progress.
Ar the Act mentioned certain parishes and places, as well
as parts adjacent, this last expression was construed as
investing them with the legal power, to carry their works
throughout the whole of Paddington and Marylebone,
both of which were adjacent to the parishes particularly
specified. This impression had led them not only to
construct the capacious reservoir at Kensington, but like-
wise to lay down mains from it to London, as well as to
make preparations for laying down others in Paddington
and a part of Marylebone. ‘In the latter parish, how-
ever, an opposition was encountered from the gelect
vestry, who objected to their taking up the pavement.
This circumstance occasioned a correspondence between
the parties, but the removal of the difficulty was subse-
quently effected by a clause inserted in the Act obtained
by the company in1810; which, in addition to the parishes
of Hammersmith and Kensington, particularly specified
¢ St. James's, Westminster, St. Anne’s, Soho, St. Mary-
le-Strand, St. Clement, Danes, 8§ Paul, Covent Garden,
Paddington, Marylebone, and such part of the parish of
Pancus,.as lies south of Fig Lane, St. George, Bloolps-
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bury, and 8t. Giles’ in the Fields.” By this large exten-
sion of the scene of their operations, it was computed that
a supply of water would be required for 40,000 houses,
and the cost of additional works, to realize the purpose,
would be 157,0004.

As asuthority was thus obtained for attempting to
supply a very extensive and populous district, the com-
pany proceeded to augment their means proportionately,
in order to ensure success to their effarts. Though, in
contemplation of this extension of the original scheme,
+ the large reservoir at Kensington had been formed, yet,
as the two small steam-engines erected at Hammersmith,
were completely inadequate to such an object, two others
were substituted, each having scventy horses' power.
This augmentation and alteration in the works, therefore
prevented their being effective till the end of the year
1810, when the reservoir at Kensington was completed.

The first rental acquired by the West Middlesex Com-
pany was in 1811, amounting only to the small sum of
about 335%; but trivial as was the receipt, it is a
remarkable fact, that more than 1200 houses, of the
district where they undertook to convey water, had
not any means of obtaininig a regular supply prior to
their, exertions for affording it. Though the New River
and the Chelsea Companies had laid mains w certain
points of the district, they cxtended only to that part of
Marylebone, which occupies the angle between Oxford
Street and the Edgeware Road ; the New River supply
extending no farther along the New Road than Quebec
Street; the Chelsea Company supplying only as far
into Southampton Row as Chapel Strect. The annual
water rental from 1200 houses had been estinated at
1800!. ; besides, at that time, about 1000 more houses,
some of them very large, with stabling and other appen-
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dages, were then cither erecting, or to be speedily built to
the eastward of Gloucester Place; and the latter were
calculated as likely to produce the annual sum of 3600/
The consideration of these circumstances prompted the
West Middlesex Company to very strenuous exertions,
and during the years 1812, 1813, and 1814, they con-
tinued laying down mains with a view to future advantage.
Hence, notwithstanding the first anticipations of pecu-
niary benefit were not realized, yet, from the erection of
new buildings and other concurrent causes, the income
of the concern has been gradually augmenting, so as to
afford the proprietors some reason ultimately to expect a
fair remuneration for the large capital expended.

The engines of the West Middlesex Company are
situate on the north bank of the Thames, at the upper
end of Hammersmith, and about nine miles and a half
from London Bridge. The whole of the water is pro-
cured from the Thames by conduit pipes of thirty-six
inches diameter, extending to a considerable distance into
the channel of the river, and the water flows into a capa-
cious well, from which it is pumped by steam-engines.
This place is peculiarly favoqrable.for the purpose of
taking the water from the river, having a fine gravelly
bottom. The company possess about four acres of lapd,
of which a part is occupied by the two small reservoirs,
excavated at the commencement of their operations, but
having become unnecessary for their original object, they
have been disused for many years. The steam-engines
at present employed, consist of the two formerly men-
tioned of seventy horses’ power, and another of 105
horses’ power, which has been recently completed. In
addition to the great reservoir forestoring water at Ken-
sington, a very capacious one has been constructed on
the summit of Little Priprose Hill (sometimes called
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Barrow Hill), and estimated to contain 88,000 hogs-
heads of water. Its site being 188 feet above the level
of the Thames at low water, peculiarly adapts it for
supplying the houses surrounding the Regent’s Park,
which is an object of considerable importance. The cost
of this lofty and spacious receptacle, with its various
mains and appendages, has amounted to about 60,000/.

The height of the reservoir at Kensington is 122
feet above the level of the River Thames, at low water.
It has a length of 809 feet, by a width of 123 fect,
and a depth of twenty feet. The bottom has the form of
an inverted arch, and the whole is lined with bricks.
From an estimate of the power of the steam-engines the
two of seventy horses” power are capable of daily pump-
ing into it about 3,500,000 imperial gallons; and the
same engines, when cmployed to convey water to the
reservoir at Barrow Hill, will deliver 1,750,000 gallons.
The large steam-engine of 105 horses’ power, is decmed
competent to pump into the Kensington basin 2,500,000
imperial gallons, and into that at Barrow Hill 1,750,000
gallons every twenty-four hours. The supply of the greatest
portion of the West Middlesex Company’s district pro-
ceeds from the reservoir at Kensington, but the basin at
Bafrow Hill being considerably higher, renders it
powerfully eflicient for all the purposes contcmplated in
its construction. Besides, with the assistance afforded by
a small pump attached to the largest steam-engine, water
may be conveyed to a greater altitude than the reservoir
at Barrow Hill.

Having ample means for procuring and supplying
water, this company’s operations arc spread over a consi-
derable district. It ‘extends from their works at Ham-
mersmith, in a westerly direction through Chiswick to
Turnham Green, and comprises Hammersmith, part of
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Fulham, Brompton, and Kensington, passing West-
bourne Green to Paddington, and the Kilburn Road,
St. John’s Wood, the Regent’s Park to Mornington
Crescent, in the Hampstead Road; then along the
western side of Tottenham Court Road, and nearly all
the northern side of Oxford Street. But though this is
the present boundary of the West Middlesex Company,
yet they have the power to supply water beyond the space
here defined, because their Acts authorize them to lay
down mains in the parishes of Brentford, Battersea,
Putney, Richmond, St. James's, Westminster, St.
Anne's, Soho, St. Mary-le-Strand, St. Clement Danes,
St. Paul, Covent Garden, St. George, Bloomsbury, St.
Giles’ in the Fields, and so much of St. Pancras as is
situate south of Fig Lane. The utmost distance to-
which the water is conveyed, from the works at Ham-
mersmith, measures about ten miles, and the number
of houses supplied amounts to more than 15,000, each
of which daily receives, on an average calculation, about
150 gallons of water.

With the view of improving their supply, in 1829, the
company purchased, at Barnesy about 110 acres of land,
for the purpose of constructing large reservoirs, that the
water might settle and become transparent before it’was
conveyed for domestic use. It was intended that the
capacity of these reservoirs should be such as would
enable them to supply a large quantity to the Grand
Junction, or any other company, if they should require it.
If this improvement should be carried into effect, it was
estimated that, on an average, the additional cost to each
house for pure limpid water, would not amount to more
than four or five shillings annually. In consequence of
Sir F. Burdett's proposing farther inquiry, the plan has
not yet been realized, theugh. probably it is one of

H2
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the most cligible projects that has hitherto appeared, to
obviate the complaints and objections of the squeamish
with respect to the qualities of Thames’ water.

Though the great utility of water-works renders them
peculiarly deserving of attention, yet probably, the prin-
cipal reason of so many plans for constructing them
appearing alinost simultaneously, was, that the magnitude
of their cost presented favourable chances for lucrative
cnterprize to those who devised them. Some of them
have, however, proved advantageous to the community,
by largely augmentiug the quantity supplied for uscful
purposes and domestic enjoyments. Among the schemes
entitled to notice, was that of the Grand Junction Caunal
Company, who, in 1798, obtained an Act of Parliament
to construct water-works for supplying the parish of
Paddington, and the parishes adjacent ; but twelve years
elapsed without any attempt being made to effect the
object for which it was ostensibly procured.

Procrastinated as the execution of this project had
been, eventually the public was apprised of an intention
to realize it. An advertisement appeared in the news
papers, announcing tha date of the Act, and the
authority conferred by it, besides affirming, that ¢ works
are' now constructing and reservoirs making, under the
direction of Mr. Rennie, the enginecr, with powers to
effect their purpose, far superior to any other in the
kingdom, and calculated to give to the inhabitants of the
parishes and streets supplied, an abundance of pure and
excellent soft water, even in the upper stories of the
houses, or other buildings.—This the proprietors will
be enabled to do at a comparatively small expense from
the abundance of thetr sources ;—from the height of the
ground whence their water will be taken, being so much
above the level of the Thames, and it being so con-
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tiguous to the parishes of Paddington, Marylebone, and
St. George’s, Hanover Square, &c., including all the
new streets now making and intended to be made.
The grand main at present casting is thirty inches in
diameter, and will extend down Oxford Street, convey-
ing a body of water unequalled in the metropolis, and
which will be an immense advantage in the cases of
fire to all the districts through which the pipes will pass.
‘“ Great attention being necessary in the execution of an
undertaking of such magnitude and publie importance,
the Grand Junction Canal Company have thought it
for the general good, that it should be under a distinct
and scparate management from their other concerns,
which are at present sufficient to occupy any company ;
they have therefore entered into an agreement with
certain gentlemen for the purpose of carrying it into
cffect ; in pursuance of which, and for the more effectual
establishment of the undertaking, application will be
made to parliament the ensuing session, praying to have
the agreement confirmed, and to have the proprietors
forned into a distinct company. Ine the mean time the
works are carrying on under the authority and direction
of the Grand Junction Canral Company, by virtue of
the Act of Parliament already made and provided. The
fund for carrying the water-works into execution is
divided into 3000 shares, of 50{. each; 1/. per share
thereon is already paid into the hands of the treasurer,
William Pracd, Esq., of Fleet Street. The water, in its
present state, has been analyzed, and found excellent for
all culinary and domestic purposes; it is also lighter, and
coutains less foreign matter than the Thames’ water;
besides, the Grand Junction Canal Company are now
engaged in making additional reservoirs, and intro-
ducing streams of water, whichearc of the finest quality,
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and which will enable them not only to perform their
engagement of giving a supply for at least 40,000
houses, but also to meet the demand for water to any
extent that may be required. Hence, it is obvious, that
the undertaking will be attended with great public
benefit, and the proprietors trust they have reason to
feel confident of the liberal support of the public.”*

The elaborate document from which the above state-
ment is extracted, bears the date of November 15, 1810 ;
but strong as were its pretensions and professions,
scarcely one of them could then be realized, and the
disappointment proved a fertile source of dissatisfaction
and vexation. The agreement mentioned in this an-
nouncement, consisted of a lease, conveying to a Mr.
Hill and other persons, the power which the Grand
Junction Canal Company had obtained in 1798 ; and,
in accordance with its purport, an application was madec
to Parliament in the subsequent session, for an Act spe-
cifically to incorporate, as a separate company, the per-
nons who had entered into the engagement referred to.
The Act was passed in June, 1811, and it not only con-
firmed the lease with the power to construct water-works,
but likewise authorized the formation of a distinct com-
pawy for that particular purpose, and the raising of a
capital of 800,000!. in shares of 504 each. In the first
instance, it was determined to create only 3000 shares,
which produced 150,000/.; but the progressive exe-
cution of the undertaking, with some attendant casual-
ties, occasioned the expense to exceed considerably the
original estimate ; and consequently an additional sum of
moncy became indispensable. In 1814, a loan of
18,314/. temporarily supplied several pressing demands,

* Minutes of Fvidence to a committee of the House of Com-
mons, 1821, p. 79. s
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but the money thus obtained being inadequate to the
objects of the company, they decided upon raising
another portion of the sum specified in their Act.

Plausible as had been the statements of advantages
likely to result from the project, hitherto it had merely
caused a very large expenditure; and whatever anticipa-
tions of future profits might be indulged, the prospect
was distant, as well as gloomy. Indeed, apprchensions
began to be entertained of the ultimate failure of the
scheme, so that the value of shares became greatly depre-
ciated, and those for which the proprietors had paid 50/.
each, were actually sold for 23, Hence, it was the
gatural effect of these discouraging circumstances, to
produce a very great degree of dismay amongst those
who had embarked property in the undertaking.

The company, however, having engaged in an enter-
prise of such magnitude, perseverance was indispensable,
notwithstanding the enormous and appalling - expensc
hitherto incurred, besides that which might still be
required for its completion. Though a large sum of
money was then wanted to realize their object, yet any
attempt to raise the desired amount, by the issue of new
shares, at 50/. each, seemed to be alike unreasonable and
unavailing ; consequently, from the marketable price of
their shares, at that time, being so low, the idea was
suggested of creating additional shares at 25/. each, but
having the nominal value of 50{. When, however, this
subject was discussed at a general meeting of the pro-
prietors, doubts were cntertained whether the Act for
incorporating them, authorized such a measure as allow-
ing persons, who should pay 25/. only, to receive the
same interest as those who had® paid 50/ ; and alse,
whether the latter class could not eventually compel the
former to pay the larger stum, én order to entitle them to
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equal interest. The case appearing to be dubious, no
person would venture to take any shares, on conditions
involving such contingent liabilities; the proprietors,
therefore, resolved to apply to_Parliament, for an Act to
enable them to create shares, which they might sell for
any price that could be obtained, according to circum-
stances. The Act was passed in March, 1816, and
invested the company with power to create shares, at the
rate of not less than 10/, nor exceeding 50/. Hence, in
June, 1816, it was decided to create 1500 additional
shares, at 25/. each, but conferring the right to an equal
interest with those for which 50/ had been previvusly
paid. At the time of issuing these new shares, the pery
sons who were the subscribers to the loan of 1814, had
the option of converting the amount of their respective
subscriptions into capital, by receiving an equivalent in
shares, and the majority acceded to the proposition, when
the remaining shares were divided amongst the proprie-
tors, in proportion to the number held by cach prior to
the division. Every proprietor had also the choice of
taking all, or only a part of the shares allotted to him;
and those that were refused being afterwards apportioned
by another division, the persons then constituting the
company, ultimately took the whole at 257. cach, although
the current price in the market, at that period, was but
23/. ‘This measure opportunely realized 37,000/,
including the part which liquidated the loan of 18,314/.,
contracted prior to the passing of the Act; but in 1826,
another sum of 50,000{. was added to their capital, in
order to effect some improvements, consisting of a new
reservair, and appropriatc mains to connect it with their
works at Chelsea. Their property was likewise aug-
mented by some land, furnished by the Grand Junction
Canal Company, and valucd at 27,0001. : this is occupied
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by their reservoirs, engines, engine houses, &c. at Pad-
dington. Besides the different sums enumerated, may
also be added, that under an agreement between the
Grand Junction Water Company and the Regent’s Canal
Company, the latter expended, on account of works for
the use of the former, the sum of 48,169/ 0s. 3d., so that
the whole amount of money invested in the water-works,
in 1828, was cstimated at 312,669/. 0s. 3d.

Another unfortunate circumstance likewise retarded
the progress of this company’s operations, and contri-
buted to increase their embarrassments. As Mr. Rennie,
the engineer, had expressed a very favourable opinion of
the capability of stone pipes, to bear the requisite pres-
sure for conveying water, the company adopted their use.
Experience, however, proved the fallacy of his statement;
and after considerable expense had been incurred, it
became necessary to remove them, and substitute iron
pipes, which were deemed far preferable for the purpose,
though, at that period, some prejudices were entertained
with respect to their affecting the quality of the water.
The loss of time occasioned by the injudicious scheme of
using stone pipes, was considerable; and the expense
incurred by removing them, and substituting othc:s in
their place, amounted to nearly 11,0004 .

The company at first derived their supply of water
solely from the Grand Junction Canal, which reccived it
from the rivers Colne and Brent, as well as from a large
reservoir, consisting of nearly 100 acres, that was filled
by the various streams of the Vale of Ruislip, in the
north western part of Middlesex. The water flowing
from these sources had been represented as remarkably
purc and excellent; but its quafities were found to be
inferior to the water of the river Thames, both as regarded
softness and transparcncys which consequently produced
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dissatisfaction and complaints. Indeed, the Directors
acknowledged that ¢ such complaints were not without
reasonable ground, the quality of the water taken from
the canal had disappointed the expectations of the pro-
jectors of the original plan —the experience of years
having shown that it was impossible to keep out of the
canal and the Ruislip reservoir, land drainage; and
whilst the Thames was turbid only during the floods of
winter, the canal was frequently so. The waters of the
Brent were discovered to be so foul, that it was necessary
to prevent their entering the canal; and a like necessity
caused the waters of the Ruislip reservoir to be conducted
by a tunnel under the canal—the supply from both these
sources proving unfit for the use of the water-work».™
This sombre statement exhibits a very striking contrast
to the fascinating representations given to the public at
the announcement of the concern; but whether it be
correct or otherwise, a change in the source of obtaining
the water afterwards took place, and circumstances scemed
to render it indispensable.

In the progressive extension of the company’s opera-
tions, at a subsequent petiod, the demands upon them
for water increased to such an extent, that the canal
company experienced not only great inconvenience, but
actual difficulty, in supplying the quantity which the
wants of the former required. Hence, on the formation
of the Regent’s Canal, an arrangement was made between
the several parties, for transferring to the Regent's Canal
Company, the legal authority to furnish an adequate
quantity of water, for the use of the Grand Junetion
Water Company. But another circumstance had some
influence at the time of making this agreement, for it was
presumed, that deriving the water from a different source,

¢ Minutes of Evidence.
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would tend to obviate the complaints about its quality,
as well as afford the means of a more abundant supply.
In this instance, however, the expectations indulged were
but partially realized ; and the quantity supplied by the
Regent’s Canal ultimately proved quite disproportioned
to the constantly increasing demands of the public. Com-
plaints also frequemly occurred, both with regard to the
quality of the water, and a deficiency in the quantity
supplied, which finally occasioned the Grand Junction
Water Company to determine upon procuring it, for their
purposes, solely from the river Thames. From this
exuberant source alone they have obtained it ever since
Sceptember, 1820; and, notwithstanding the confident
asseverations of a few medical practitioners, and the mis-
representations of interested and not very enlightened
rchemers, probably better, or more salubrious, water
cannot be found for all the necessary and useful purposes
of human life.

When the company had decided to obtain water from
the Thames, they purchased about four acres of land at
Chelsea, on the bank of the river,«in order to construct
appropriate works for effecting their object ; and the site
is between the Royal Hospital and the Chelsea Water
Works. At this place two steam-engines were er;aed,
cach having 100 horses’ power; and the method adopted
to procure the water is similar to that at the West Mid-
dlesex Works, by a means of a conduit pipe laid many
yards into the bed of the river, with its extremity termni-
nating in a small inclosed building, denaminated —«
dolphin. The top of the pipe, at this point, is nine
inches below the surface of the water, at the lowest state
of the tide, and the pipe has an inclination of six inches
towards the engine well, which is constructed much lower
than the conduit pipc.  The steam-engines pump all the
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water from this place to reservoirs at Paddington; and
since the year 1827, great improvements have been made
in the mains, and some other parts of the works, at a very
large expense.

For the reception and preparation of the water, the
company have threc spacious basins, [t Paddington,
which are respectively called the North, the South, and
the Engine reservoirs. The one designated the North,
s estimated to contain 153,456 hogsheads of water,
having an altitude of ninety-one feet ten inches above the
high water mark of the river Thames: that called the South,
has the like relative altitude of eighty-five feet ten inches,
and will contain 139,921 hogsheads; and the Engine
reservoir will hold 65,063 hogsheads; but it is formed
fifteen feet lower than the latter, its height above high
water being only seventy feet ten inches. The North
and South reservoirs being constructed at different cleva-
tions, as well as in gituations higher than the Engine
reservoir, their respective position affords the advantage
of allowing the water to flow from the higher to the
lower, whenever occasions may require it, without dis-
turbing the sediment, aftef the water has become clear.

Though all the water supplicd by these works be thus
obtained from the Thames, yet it remains for some time
in the reservoirs, in order to settle and deposit its fecu-
lence, before it is allowed to flow into the mains for
domestic use. The quantity daily supplied averages
nearly 3,000,000 of imperial gallons, and about two-
thirds of this amount are delivered to heights varying
from 90 to 110 feet; but the remaining one-third
consists of the highest service, which is from 110 to
150 feet above the level of high water in the river. The
high service is principally cffected by means of a steam-
engine of seventy horses’ powér, crected at Paddington,
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and having a stand pipe rising sixty-one feet two inches
above the South reservoir. Thus the elevated site of
the reservoirs, and the power of the engine, facilitate the
conveyance of water to any altitude that circumstances
may render either desirable or necessary. The greater
part of what is termed the low service, being much below
the level of the reservoirs, the water flows to the cisterns
directly from the mains, without employing the steam-
engine ; and the most distant point of their supply is
about two miles from the reservoirs, which are at the
distance of nearly two miles and a half from the works
at Chelsea. The quantity of water which each house
daily reccives, has been stated to average more than 300
gallous, consequently allowing a large portion for waste.

The district over which the supply of the Grand
Junction Company extends is comparatively small, and
occupies a narrow space from their works at Paddington
to a point near to the southern extremity of the Hay-
market, whence it is bounded by a line running in a
northerly direction up to Oxford Street, and it includes
the intervening space between that line and the eastern
sides of Hyde Park and the Green Park. It also com-
prises a number of streets from the Uxbridge Road to
Seymour Place, near the New Road. But though, its
boundaries be so limited, it contains about 8,000 houses,
many of which are large ; and as one-fourth of the number
have also the highest service, consequently a proportionate
rate is paid for the convenience.

When the high service was first undertaken, the great
trouble and expense to effect it, beyond the ordinary
means of supplying, seem not to have been calculated ;
but as the additional cost was comsiderable, it became an
incumbent duty on the part of the Water Companies, to
increase the rate, so thag th¢ remuncration might be
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adequate to the advantage afforded. Just and reason-
able, however, as the attempt must appear to the reflecting
and dispassionate, it involved the Grand Junction Com-
pany in a very serious contention with many of their
tenants, several of whom engaged in a plan for opposing
them. This circumstance temporarily affected their
prosperity ; and if the project had succeeded, it would
have had the fatal effect of greatly depreciating the value
of their property, with the probability of rendering their
works almost useless.

Though the Water Companies ventured to advance
their rates, it was merely to indemnify themselves for the
extraordinary practice of plentifully supplying water for
domestic use, to the very tops of the houses: and to
accomplish this important object, they had expended
money to an enormous amount, yet the utmost charge
ever made for this great convenience, including all others,
amounted ouly to about one farthing a barrel! Besides,
this fact is entitled to very particular attention, because,
small as was the sum, it was considered extravagant and
unconascionable, by an association of persons, the most
active and conspicuous of whom either possessed casy
lucrative places under the government, or belonged to
the, medical profession, than whom none generally receive
more ample or liberal remuneration for services, some-
times very unimportant, and too frequently ineffective.
The circumstances, however, led to a parliamentary
investigation, the particulars of which will be narrated
in some subsequent passages; and the whole tenour of
the evidence adduced will clearly show, that the complaints
were either captiously frivolous, or palpably unjust,
though they had the efect of injuring and retarding the
prosperity of the Water Companies. Indeed, its chief
object seemed to be that qof saving a few pounds anmually
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to a very small number of individuals, having no views
of conferring a benefit upon the community, though their
conduct produced great uneasiness, and occasioned consi-
derable expense, both to the Water Companies and the
public. In short, the end aimed at could not but appear
insignificant, in the estimation of every liberal mind,.and
the means employed to attain it, at once ungenerous and
and illaudable.

The numerous inhabitants of that portion of the me-
tropolis which is siguate to the north of the river Thames,
and east of the City of London, formerly depended for a
supply of water upon the New River, Shadwell, and
Westham Water Works; but the quantity afforded by
these different establishments was partial, and generally
inadequate to their various wants. Indeed, in some parts
of this extensive and populous district, so great was the
deficiency, that many persons were constrained to procure
it by any casual means, which circumstances placed within
their power.

The works at Shadwell originated with Thomas
Neale, Esq., the lessee of estates in the parish, belonging
to the Dean of St. Paul’s; and at first the establishment
merely employed one four-horse engine, but in the vear
1679, on the works being rebuilt and enlarged, two %uch
engines were crected. For the security as well as the
improvement of his property, in 1687, Mr. Neale applied
for a charter, and at that period he divided the concern
into thirty-six shares, which enabled him to realize a
considerable sum of money. A few years afterwards,
the shareholders were constituted a corporation, by letters
patent, dated 1691. The horse engines were employed
to raise water till 1750, when R was effected by the
use of a steam-engine, constructed upon the old plan;
however, its power proved ingdequate for its purpose,
and occasioned serious losses to the proprieto#s. Not-
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withstanding the palpable inefficiency of the machinery
for its intended object, no attempt was made to augment
the means of supply till 1774, when the company pur-
chased an improved steam-engine from Messrs. Boulton
and Watt. Its power was calculated to raise upwards
of 54,000 gallons of water every hour, and consequently
at once increased their ability to supply, as well as mate-
rially diminished the expense of their operations. The
Shadwell Water Works supplied a district, containing
about 8,000 houses and other buildings, comprised in the
space extending from the Tower of London to Limehouse
Bridge, and from Whitechapel to the river Thames.

The lower part of Whitechapel, Stepney, and Bethnal
Green, as well as the adjoining villages of Bow, Stratford,
and Bromley, were supplied by the water-works at West
Ham. This establishment began its operations in 1743,
and had both a steam-engine, and onc that moved by
water, with a reservoir at Mile End. The property
consisted of four shares only; and in 1807, the works,
as well as those situated at Shadwell, were sold to the
London Dock Company.

Constantly increasing gs was the population of this
extensive district, during a long period, the means of
supflying water for their domestic and other purposes,
continued to be nearly stationary. Hence, a large portion
of the inhabitants were subjected to great inconveniences,
till a remedy was provided, and the deficiency obviated,
by some enterprising individuals engaging in a project
to establish water-works upon such an extensive scale, as
should be competent to convey abundance to every part
of the various parishes. In the course of the year 1807,
they were incorperated by an Act of Parliament, under
the designation of the East London Water Works’ Com-
pany, with authority to raise the sum of 100,000/, for
effectinggtheir purposes, in 1,000 shares, of 100/. each.
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'This large capital, however, was not enly sooin expended,
but proved so far insufficient for attaining the objeot
contemplated, that in the subsequent. year, 808" anather
Act became indispensable, to empower them to raise the
farther sum of 280,000/. by creating ‘2800 addithesnt
shares ; thus increasing the capital to 380,0001., and the
number of shares to §800. The Act aleo invested the
company with authority to purchase from the London
Dock Company, the water-works at Shadwell and West-
ham, which they consequently accomplished; but to
obtain tie possession of both establishments, and for their
subsequent improvement, required the expenditure of
180,000/, Whether it be an issurmountable difficulty
to form a statement which, in the first instance, shall
approximate to the real cost of a great undertaking, is a
problem that yet remains to be solved ; for, in this cawey
nearly four times the amount of the original estimate was
required to carry on the operations, within a short period
from their commencement.
The company having choscn Old Ford as the most
'eligiblc place for their purposes, obtained about thdrty
acres of land on the banks of the river Lea, and well
adapted for the situation of works, capable of affording
a plentiful supply to all the inhabitants of the large Yjs-
trict intended to be the scene of their operations. For
the teception of the water four reservafiffjifere constructed,
which altogether occupy about elevén acres. The two
largest are situate on the east side of the Lea, excavated
so that their bottoms are on a level with the bed of the
river. 'The depth of two of them is about ten feet; the
other two about fifteen feet xix inches; atd. the whole are
inclosed with brick-work. The latter dre Méunté on the
west side of the river, being also sink five feet six inches
deeper than the others, that their bottoms might be
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fifteen feet below the surface of the water, at medium
tide, and so as te have. their surface level between the
spring and neap tides. The water flows into these reser-
voirs, from the river Lea, through six channcls, having
altogether a :width of fortytwo feet, but differing in
depth, two.of them being four.feet six inches, three
others four-feet, and one three feet six inches, deep.
During spring -tides the water runs into for about
four hours,:but during the neap tides, about two
hours; apd-when the whole are filled, they contain a
sufficient quantity for a week’s supply. -

When the reservoirs are quite full the water is usually
permitted to remain in them for two or three days, that
it may deposit its feculence and become clear; besides,
the whole are so constructed that the contents of any one
may be drawn off separately, by means of the different
tunnels which form the counection between them. The
mud that accumulates can be readily removed, because
their construction admits of ‘the water being let out to
within eighteen inches of the bottom, at the lowest neap
tides; and any that may remain can be pumped out by
the engines: thus, whenever cleansing becomes necemry,
it is effected without any difficulty. An aqueduct, con
strticted under the river Lea, forms a communication with
each of the reservoirs ; and the company have likewisc a
reservoir at Milejignd, near to the Regent's Canal Bridge.
Its site is about sixty feet above the level of the river
Les, and it is sufficiently capacious for supplying 6000
houses. In addition to the various spacious receptacles
alresdy enumerated, there are means to form another, if
it should be required, by shutting up the canal, called
the Water Worke® River, at Swuratford; and the length of
this is about a mile, with a width of from thirty to forty
feet. Connected with this canal are two iron mains, one
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of them being twelve inches, and the other.nine inches,
in diameter; besides, the operations have the assistance
of a breast-shot water-wheel, equal togtwenty.. horses’
power. , . .

The distance of the principal works from the Thames
is rather more than three miles; but the Act of Parlia-
ment to incorporate the company, enjoined that the whole
of their supply of water should be taken from the river
Lea, when the water flows up during the tides, and the
mills have discontinued to work. _Acoordingly, as the
sluices belonging to the mills, situate upon the banks of
the Iea, may be opened more or less, the time varies at
which the tide reaches the reservoirs at Old Ford; but
in general it is near an hour later than in the channel of
the Thames ; and at the time of low water, the level sur-
face of the latter is about thirteen feet lower than that of
the river Lea. ‘The perpendicular risc of the tide in the
‘Thames, at the mouth of the Lea, is cighteen feet;
whilst, at the water-works, the rise is only five feet. This
circumstance occasions the water of the Lea to be pent
back and accumulate, during the rising of the tide in the
I’hames ; so that four hours clapse before it begins to
flow up to the reservoirs, when the whole mass of water
collected in the Lea, between the Thames and the refer-
voirs, passes the site of the water-works. The water
runs down the Lea, towards the Thames, at the rate of
about two miles an hour, but its returu does not average
the rate of one mile an hour, and it scarcely ever flows
up three hours; hence, this alternate flowing of the
water upwards and downwards, occasions the reservoirs
to be filled by that of the river Lea only. . Although the
tide flows up the Thames for about six hours, its current
in the Lea is not nearly so long; sometimes it is nat

more than half an hour, ang, during floods, it does not
12
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ran dp-atall. By the course of thi-river the tide com-
womly flows about a wile beyond the works.

- Notwithsteeding all the modes of obtaining water
above described, in 1829, the campany deemed it neces-
sarydo-angment their powers; and sonsequently procured
an: ¢t of Parliament for the purpose. This authorized
MQMthmmvm,fmsplmator
uear Lea:Bridge Mills; as well as.to coustruct a large
reservoir for receiving it, near their works. - For effecting
al} the ohjeets contiected with the execution of this plan,
the Act also gave the power to raise an additional sum of
money; ' amoymting to 120,000 Another provision
mﬂesapmpriem to hold 150 shares in the concern,
though previously no person could posscss more than
ffty ; and it prescribed the rate per cent., according to
the rental at which they should charge for a supply of
water, with an obligation to.afford it, whenever required,
in those places where their pipes were laid down. Large
as may be their district, it must be obvious, that the
East London Company possess the most ample means of
collecting any quantity of water that may be requisite,
for enabling them to give a plentiful supply to the whole
of the inbabjtants. .

« 'The water supplied by these works is conveyed to the
average height of seventy feet, by the aid of several pow-
erful -steam-engines; two of which possess about forty
horscs’ power, cach having a cylinder of thirty-six inches
diameter. Another has about seventy horses’ power,
with a cylinder of fifty-four inches diameter; and there
arc two others, which are designated as ninety horscs’
power, but can be actually worked as high as 108 horses'
power, both having“cylinders of sikty inches in diameter.
Besides, the water-wheel at Stratford, having a width of
fifteen feet three inches, likewise posscsses power sufficient
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to force water from hinety to one hundred feet above the
level of the river Lea.  On the average, this wheél Jorks
twelve hours a day, and occasionally many, more;:espe-
cially when the land waters are flowing, or during the
high tides. The company likewise have an engine at
Shadwell, for the purpose of obtaining a supply from
the Thames, if circumstances should render it neagssary;
but the water of the Lea being deemed preferable, as
wellasthoquanﬁtyablﬁlhm,ﬁnuseoﬂhiamachmen
not reqmreda A "

The tenants of the East I.ondon (‘ompaay amount to
about 45,000, and their means are-adequdte to supply
nearly double the number, if such an increase of the
infabitants should requirc it. Indeed, circumstances
render such a contipgency highly probable, from the
number of houses constantly erecting in that part of the
metropolis, besides its abounding in concerns, in which
the consumption of water is very comsiderables A
tolerably correct idea may be formed of the magnitude
of their operations, from the very comprehensive district
which they supply. It extends, in g southerly direction,
from their works at Old Fond, through Browmley and
Blackwall, to the river Thames, and northerly to Lower
Clapton. From this poins the boundary runs to®Sun
Street, Bishopsgate Streeg, and thence through Mansell
Street, Goodman’s Ficlds, to the river Thames, at a
point between the London and St. Catharine Docks.
For cffectually and amply supplying a space so exten-
sive, they have laid down between 200 and 800 miles of
iron pipesy some of which have cost seven guineas per
yard. ‘The pipes vary in dimensions, from thirty-six to
six inches in diameter ; but the greater part consists of
the large sizes, which have numerous ramifications of
less dimensions, for supplying sh# inhabitants in streets



118 MYDRAULIA.

branching from those where the principal mains are
placed.

The greatest distance to which the supply from the
works extends, is about three miles, messuring by the
course of the pipes; and although the pressure at the
engines is estimated at 120 feet, yet the resistance from
friction usually prevents the water from rising higher
than about sixty or seventy feet; and at the extremity
of the district, some difficulty attends the supplying of
cisterns, that are placed twenty fect above the level of the
ground. ‘The usual service, however, averages from six
to eight feet mbove the pavement, though some houses
are served as high as thirty ; but as the company neither
profess to give high service, nor make any charge for it,
the difference in the height cannot reasonably be a source
of dissatisfaction to their tenants, to whom about 170,000
barrels of water are daily conveyed, constituting, in the
whole, about 60,000,000 barrels in the year.
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CHAPTER VIL. ~* ™

Water Works for supplying the Southern Division of the ‘Metro-
polis. Origin of those in‘Sotthwark. Quantity-of Water and
number of Houses supplied. - Company incorporated for con-
structing Works at Lambeth: Number of Shares and angpunt of
Capital. Sitaation: Mains and District. Quantity of ‘Water
furnished : pro;eeted improvements. - South London Water
Works. Act of Parliament for their fonmation, &c. First
Operations, Site of Works: Steam-engines, Mains, and source
of Supply. Reservoirs. Tmprovements. Dnstnct, number of
Houses : tity of Water supplied, &c. Scheme forfeonvey-
ing Water to Southwark from the river Windle.

THE «mpply of water to the greal. popuhmon resldmg in
that part of the metropolis, which is situate on the southern
side of the Thames, has given rise to different establish-
ments for the purpose ; and it has already been stated that
Southwark was formerly supplied from a pond at St.
Mary Overies, as well as by two wheels belonging to
the London Bridge works, erected in the fifth arch from
the north and sccond from the south, under a lease
granted by the city, in 1767. However, at the period
when the building of a new bridge was contemplated, and
therefore the removal of the water-wheels would necessa-
rily take place, both establishments werte in a very ineffi-
cient state, besides having their pipes running in the same
streets, so as to interfere much with each other. In fact,
such was the inconvenience attending their dilapidated
condition, as to require a considerable &éxpenditure for
making those improvements that time and circumstances
had rendered indispensable.

The Borough Works, at St.Mary Overies, having in
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1820, become the property of J. Edwards, Esq.; in 1822,
he purchased, from the New River Company, the works
on the south side of London Bridge, and combined both
concerns by the designation of the Southwark Water
Works. ‘I'he whole being thup posscssed by an opulent
individual, two steam-engines were crected, one of thirty-
six horses’ power, and another of cighteen. Prior to this
period the supply of water had always been conveyed
through wooden pipes, but these were gradually taken up
and iron pipes of larger dimensions substituted, varying in
their diameter, from threc to sixteen inches. Another
importaunt alteration consisted in the mode of taking the
water from the Thames ; and instead of obtaining it near
to the shore, a large iron main was carried alotg the bottom
to the middle of the river, where it is gravelly—the mouth
of the conduit for conveying it to the wells of the steam-
engines being also covered with an iron scmi-sphere, per-
forated with a great number of small holes. This con-
trivance is placed eight feet below the low-water mark,
and the interior end of the conduit, adjoining the well, has
a vessel constructed with wire for intercepting any sub-
stances that may pass through the holes of the scmni-
sphere: the water also runs through another similar con-
trigince in its passage to the pipes for supplying the
inhabitants. -The establishment has not any reservoir,
but in order to obtain a height of pressure, the water is
pumped into a cistern constructed at the top of a tower,
nearly sixty feet high, and adapted to contain from 300
to 400 barrcls of water, whence it flows to the houses
below jits lcvel, some. receiving it as high as fo ty-two
feet. . 'The two engines are competent to raise 4,000,000
imperial gallons in the course of every twenty-four hours.
In the original construction and subsequent improvement
of these works, more than 70,0007, have been expended
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at different times, and they supply about 7000 houses
daily with about 1,500,000 gallons of water, The high
service extends only to about 800 houses in the district,
which comprises a space, in various directions, two miles
from the cngines; and the great Hospitals are supplied
from this source. .
Various, ample, and effective as were the water-works
on the north side of the Thames, nevertheless, the inhabi-
tants of Southwark and its environs, principaily depended
upon the above two establishments for a very long period.
Defective as were the means, and incommensurate with
the wants of the great and continually increasing popula-
tion, the object of supplying them with water seems to
have ufforded but little temptation to the speculative part
of the community. Eventually, however, a number of
mdividuals associated for the purpose of forming the
Lambeth Water Works. They comnfencetl their opera-
tions with a small capital ; but by careful management,
and avoiding a large expenditure at the commencement,
a remarkable degree of success attended their enterprise.
At first each proprietor gave his sgrvices gratuitously :
one acted as secretary, another as engineer, others as
managers, collectors, &c. This practice' continued for
many years, during which, instead of dividing the profits,
they were devoted to the improvement of the works; and
the pecuniary result affords the amplest evidence of their
eoonpmical proceedings. But although this may be one
cause of theis “prosperity, ‘it must be acknowledged that
othii#s also concurred, and among the principal perhaps
may be namied, the extensive and populous district of
which they have long had the almost exclusive supply, at
an incensiderable cost, ingsmuch® their works ogeupied
only a small space on the bank of the Thames. Besides,
they avoided to incur anyeexpense in construeting large
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reservoirs, but conveyed the water divectly from the river,
so that their disbursements were small, in & comparison
with most of the other Water Companies. Henee, they
derived a greater pecuniary benefit from their operations,
in proportion to their extent, because the rates were nearly
the same.

The proprietors of the Lambeth works were incorpo-
rated as a company in the year 1785, by an * Act of
Parliament for Supplying the Parish of Lambeth and
parts adjacent, in the county of Surrey with Water ;"
but the Act restrained them from laying down pipes for
conveying water into any of the streets which at that
time were paved, and situate in the parishes of Saint
George and Baint Saviour's, Southwark. Their property
is divided into thirty-two shares, on each of which 185/
was originally paid; but though the Act for their incor-
poration defined the number of shares, it did not fix the
precise sum to be advanced upon each, and therefore the
subscription was extended as necessity or.convenicnce
required. However, the nominal amount of a share was
understood to be 300/.; andif this sum had been actually
paid upon the whole number, the capital would then have
amounted to 96001, ; but of this only 59201 was really
advanced by the original shareholders.

Though the latter constituted the total amount of
the first outlay upon the works, yet their progressive
extension has since required the expeudnure of large

sums, which have beeu provided by the docasional appli-
cation of the whole of the nett income toghe purfidee,
instead of paying dividends to the proprietors, or call-
ing upon them for additional substriptions to augment
the capital, Consequently, during sixteen years of the
time that has elapsed, from the commencement of the
undertaking, no dividends have been paid; and the
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periods of their being made have generally been irregular.
Sometimes the proprietors did not receive any dividend
for several successive years; then for two or three years
a dividend would be regularly made, but afterwards it
was again suspended: so that by thus occasionally
expending the income instead of dividing it, according
to a statement delivered to the House of Comnions, in
1828, they had actually expended upon the works the
large sum of 130,084/. 5s. 5d.—nearly the whole of which
had been derived from the profits of the concern, exclu-
sive of the dividends paid at different times, and all other
incidental expenses.gg Perhaps this has been the most
lucrative of any Water Company ever established ; for,
according to a statement made to a committee of the
House of Commons, in February, 1834, the thirty-two
sharcholders had received annual dividends, during six-
teen years: viz. from 1818 to 1833 inclusive, the large
sum of 66,400L—the lowest being 50/. and the highest
250¢.,—several of the payments being 100Z., 120!., and
150Z. The estimated value of each original share was
nlso stated to be 30004. .

The Lambeth works are situfite in the Belvidere Road,
at a short distance from Waterloo Bridge, and neprly
opposite to Hungerford Market. Until a recent periad,
the establishment consisted of two steam-engines, one of
cighty horses® power, and another of thirty-six, which
impelled the water to the cisterns of the tenants,—the
highest service being then only forty-two feet above high
water mark. The greatest distance of the supply from
the works was about three miles; and to afford assistance
in cases of fires, a large cistern, containing more than
400 barrels, was constantly kept Yull. Besides, a man
particularly attended to such exsergencies, so that when

B T
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a fire occurred, he immediately turned the cock to fill the
mains, whilst the athudlm at the m&u set it o work.

Though such was “formerly. ﬂw practice and state of
the works, in' 1832, somxmportant improvements werc
mtmdueed, by the erection of a new steam-engine of 110
horsce’ powa, and also the construction of ‘#:reservoir on
Brixton Hill, at an altitude of 150 feet ebove high water
mark. Previously to this period, the conduit of threc
feet diameter for obmining water, extended only about
300 fect into the river, and had a dolphin at its extremity ;
but at the tinwe of erccting the cngine the conduit was
lengthened by the addition of 100 feet, termina-
ting with a grating that rests upon a gravelly bank, six
fect below low water mark. From this place the water is
pumped to the elevated reservoir at Brixton, which fuci-
litates the high service, as well as renders the general
supply more regular. The cxecution of this receptacle
allows all the mains to be constantly kept full, so as to
afford prompt and ample asdistance when fires oceur,
besides an increase of quantity to each house. Since the
construction of the above reservoir, two others have like-
wise been formed, with ‘different clevations on Brixton
Rise, the intention of one of them being to filter the water.
‘[he surface of both the latter receptacles consists of
about three acres, with an average depth of fifteen
feet, and adapted to contain nine days supply of their
whole district. To provide for these and other jmprove-
ments, the company obtained an Act of Parliament in
1834, to enable them to augment their capnal 180,000/.
by shares of 100/, each.

The Lambeth Company's district comprises about
16,000 houses, formetly diyided into two portions, to each
of which the water was supplied three times a week, by
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alternately working onc of the engines—the largest being
employed from seven to ten hours a day—the smallest a
greater number of hours, but both never worked at the
same time. The highest poinit to which their power was
applied to jmipel water being only sixty feet sbove thelevel
of the Thames, high service did not form an object of
supply; and about 1,500,000 imperial gallons wére then
daily conveyed to the cisterns of the tenants. Their
pipes arc laid down over a space extending along the
banks of the Thames to the back of Vauxhall, thence
turning towards Kennington Common, Walworth Com-
mon, Kent Road, Bermondsey New Road, and to Bank-
side. The principal mains are iron, cighteen, twelve, ten,
and nine inches diameter ; though till lately a consider-
able part of the service pipes were wood ; but iron pipes
have been gradually substituting for them; and this
operation will continue till the whole consist of the latter
material.

When the water was originally obtained at a greater
distance from the middle of the stream, and conveyed to
the houses in the same state as it came from the river,
dissatisfaction with its quality often occasioned scrious
complaints. Indeed such might naturally be expected to
occur from the situation whence the supply was protured,
because it was particularly liable to be rendered turbid
by mud and other matters being mixed with it, from the
constant motions of barges and boats, as well as the
cbbing and flowing of the tides. Though turbid water
be aﬂ"gnsive to the sight, experience has satisfactorily
proved that it is not injurious to health; nevertheless,
perfectly clean and limpid water being preferable for
beverage, and indispensable fos washing and various
other domestic purposes, all the Water Companies will
probably adopt some degisive means for purifying and
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rendering it thoroughly clear, 30 as to convey it in that
condition to the inhabitants. The period may not be far
distant, when the residents of this great  and populous
metropolis will, perhaps, have the advantage of generally
receiving fltered water for their chief domestic uses, suc-
cessful experiments havieg demonstrated its practica-
bility. Besides the increasing tagte for eleanliness and
other circumstances, require that improvements shall
adapt its condition to the wants and habitudes of the age,
and therefore its supply should be as pure and transpa-
rent as its nature will admit.

Although three establishments had long existed in the
southern portion of the metropolis, for supplying water
to its inhabitants, besides their having the use of many
private pumps, yet the population had so largely increased
as to encourage the attempt to construct another water
work. Circumstances also concurred to render such an
undertaking desirable; for at that time both the South-
wark and Lambeth warks conveyed the water directly from
the Thames to the houses, without the intervention of any
reservoir, where it might remain for some time to deposit
its sediment. Hence, it was frequently in such a turbid,
or muddy state, as to be quite unfit for various culinary
and domestic purposes. Moreover, the water procured
from the pumps being generally hard, as well as having
other objectionable qualities, it could not be used for
washing, so that a supply of soft, clear, and salubrious
water, seemed to be not only desirable, but to & great
extent indispensable.

With the view of effecting an object so .imporfant to
the numerous residents of this district, in the year 1805,
some persons united to pealize the scheme for coustructing
the South London Water Works; and by an Act of
Parliament passed in July of the same year, they were
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incorporated as a company, with authority to form a
capital for attaining their object; amounting to 80,000/
in 800 shares of 100/, each. In the first instance 90I.
only was paid upon each share, but exclusive of the
money so raised, instead of paying. annual dividends to
the shareholders, the whole surplus of the income that
exceeded the discharge of the necessary current expenses,

s, for several years, applied to the improvement and
extension of the works. Though.by pursuing this plan
the capital employed became considerably augmented,
still it proved inadequate to the full accomplishment of
its object; and thereforé: another Act was obtained in
June, 1813, for empowering the company to raise a
further sum of 80,000/ This authority led to the
creation of 150 additional shares of 100/ each; but dif-
ferent causes afterwards involved them in pecuniary diffi-
culties, and their exigencies impelled them, in 1823, to
borrow Exchequer Bills to the amount of 70001,

At the time this loan was obtained, the nominal amount
of the company's capital was stated to be 95,000/. ; since
that period the creation of fifty more shares has increased
it to 100,0004. ; but accordingjo the stlt.ement made to
Parliament in 1828, the money actlhaﬂy expended
upon the works, had then amounted to the sum of
184,3944. 2s. Td. Recently various improvements have
occasioned the expenditure of another large sum, but
great as may have been the whole cost to the proprietors,
and beneficial as their exertions have proved to the inha-
bitants of the district, by affording a plentiful supply of
good water, nevertheless, from the time of their incorpo-
ration in 1805 to 1834, they have obtained the very
trivial pecuniary benefit of only tbe small sum of 24/, in
dividends.

The operations of this company commenced inauspi-
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ciously for their interests, from their first adopting the
method of conveyimg water by means of wooden pipes;
but as in similarcases their inefficiency for the ohject soon
became evident, and neoessity therefore impelled their
removal to substitute strong iron pipes in their place.
Thus a great loss was sustained, and considerable addi-
tional expense incurred, neither of which had been ¢
templated in their original estimates. However, to#:
alteration became indispensable, hecause the use of large
iron mains would alone enable them to afford & proper
and abundant supply of water, wherever it might be
wanted in the district which they had undertuken to
scrve.

This establishment has its principal works on the south
side of Kennington Lane, formerly Kennington Common,
near to Vauxhall, At first, the use of two small steam-
engines was adopted, but the united powers of both proved
so incompetent to effect their intended purpose, that it
became necessary to remove them in 1822, when one
engine of 45 horses’ power was erected, which foreed the
water to an altitude of sixty-five feet above the level of
the reservoirs.  Sincé thet period another steam-engine,
of twenty horses’ power, with a pump of sixteen inches
digmeter, has also been erected at Cumberland Gardens,
adjoining Vauxhall Bridge, for the purpose of impelling
water from the Thames to the reservoir in Kennington
Laune. The well of the latter engine receives it by means
of an iron tunnel, having a diameter of forty-two inches,
and extending into the river, as far as the third arch of
Vauxhall Bridge, where it terminates at the depth of six
feet below the lowest water mark. Though a part of
the water was formerly conveyed to the works by this
contrivance, yet some portion of it passed to them up the
channel of the Vauxhall Creek; but this practice has
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been discontmuced for a considerable #ime. Besides, to
prevent any communication with this channel, during the
vear 1832, the company laid down a range of large iron
pipes, four feet in diameter, for the purpose of conneeﬁng
the river Thames with their several reservoirs; and B pro-
hably this conduit exceeds in dimensions cvery other
hitherto employed for a similar purpose, in the metropolis.
In ~ome parts of the range, they are also placed twenty.
fowr feet below the swrface of the ground ; and their
average depth is about twelve. It is also an important
circumstance in favour of deriving it from this source,
that the water of the Thames, near to Vauxhall Bridge,
1> generally both pure and clear; besides the abundance
thenee obtained enables the company to afford an ample
supply, wherever their operations extend.  Hence, if the
demand in their district were thrice the quantity at pre-
sent supplied, the works would bhe found adequate for
satisfying such an additional claim.

In Kennington Lane this company possess about five
acres of Jand, where they have two circular reservoirs,
each having a diameter of about 175 feet. As one of
these basins has a more elevated baﬂ'{' han the other, their
respective depths vary—the higher being fifteen and a
half feet, and the lower twelve fect deep :—both are lintd
with bricks, the bottoms gradually sloping from the cir-
cumference to the centre, so that any feculent matter,
subsiding from the water, may tend to the lowest point.
During the spring tides, the water flows from the Thames
into these receptacles as high as nine feet; but by the
assistance of the steam-engine, they are completely filled
to the top as occasions miay require. When it is quite
full, the deepest alone contains abous 2,000,000 gallons
of water, a quantity more than sufficient for the daily
supply of their district. .
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Among the recent improvements of the works must
be cnumerated, the construction of a new reservoir in
Kennington Lane, for the purpose of receiving the water
as it flows from the Thames through the large irou
turthel above described. From this reservoir the water
percolates through a filtering bank, composed of layers of
coarse and fine gravel and sand, prior to its cutering
into another reservoir, where it also remains for somc
timg previous to its passing to the well of the engine.
Its purification thus becomes more effectual, so as to
render it transparent before it is conveyed to the cisterns
of the houses. One of the reservoirs being constructed
several feet higher than the others, it is adapted for
kecping the principal mains full of water during the
pights, so as to furnish an ample supply whencver fires
may occur. The various reservoirs altogether contain
about 6,000,000 imperial gallons of water, and the
efforts of this company to improve the condition of the
water before it is allowed to flow to their temants, in-
dicate an earnest desire that they should receive it in
such a pure state, as to be fit for beverage, or any other
purpose. Y

The site of the South London Water Works being
Idwer than a considerable part of the district which they
supply, it requires the use of the steam-engine to effect
it; but as it has both a lifting and a forcing pump, its
power can be employed either to impel the water along
the mains, or to fill the reservoirs. The highest point of
their service is about seventy feet, which can be readily
accomplished to a certain extent from the works; but
the houses in that part of Bermondsey, where their prin-
cipal main is laid down, cannot be supplied without the
aid of the steam-engime. Its great mechanical power is
required to overcome the resistance, which friction and
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the action of the air oppose to the natural flow of the
water along the pipes, even when the reservoirs are quite
full, and have also an altitude apparently adequate to
convey water three feet above the level of the ground.
Indesd, in all cases where the pipes have only a very
slight inclination for conveying water to a great distance,
friction greatly retards the current, as well as diminishes
the quantity, that those of certain diameters are estimated *
to convey under other circumstances ; such, for instance,
as the pressure of a lofty column of water, or consider-
able mechanical force.  This is, therefore, a point which
generally requires particular attention in the construction
of water-works.

The supply of this company extends to morc than
10,000 houses in a populous district; and their Act
authorizes than to convey water to the inhabitants of
various parishes, and parts of parishes, in Lambeth,
Newington, Bermondsey, Rotherhithe, Deptford, Cam-
berwell, and Clapham. Apparently extensive, however,
as may be this authority, till recently they were restrained
from %aying down pipes, or supplying water, to the in-
habitants of any house within cer#fin prescribed limits of
this large district, under a penalty of 10L for every
house, or building supplied; and this restriction pre-
cluded them from carrying their operations within a mile
and a half of the Lambeth Works, although another
clause of the Act allowed the latter to lay down pipes
within 200 yards of the reservoirs belonging to the
former, which was actually done. Thus restraints were
imposed upon one concern, and a privilége conferred upon
another, not in strict ascordance with the primary objects
of legislation, which ought rather t® aim at promoting
the benefit and security of the community. But in this
case, the necessities, convenignces, and comforts of a

x 2
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large population, in the southern division of the metro-
polis, were evidently considered of less consequence, than
the exclusive pecuniary advantage of a comparatively
small number of persons. The restriction alluded to has,
however, been removed by an Act of the present session
of Parliament (1834), so that the company will be at full
‘liberty' to compete with the other two establishments in
Southwark and its environs, so as probably to render
their concern more prosperous than it has heretofore
been. For having increased the power of promoting
their own welfare by morc extensively serwing the public,
it may be presumed that commensurate efforts will be
made for the purpose; and the competition, if prudently
conducted, may be reciprocally beneficial to themselves
and the inhabitants of the district. By clauses intro-
duced into the new Act of this company, as well as that
of the Lambeth Company, both are enjoined to supply
Jfiltered water, thus ensuring its purity. In conclusion, it
may also be stated. that schemes have been proposed for
supplying the south side of the metropolis frgn the
River Wandle, by the erection of new works, but hitherto
they have not been redlized ; and if they ever should be
80, a doubt may be reasonably entertained, if better water
could bhe supplied to the inhabitants, than that which
they have at the present time, or will eventually have,
when the existing establishments shall have completed all
their intended improvements, for its collection, filtration,
and distribution.

v
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CHAPTER VIIIL

Liverpool and Harrington Works. Abundance of Water : gecuh'ar
Method of procuring it. Steam Engines. Reservoirs!¥ Mode
of supplying the Town and Docks. Extent of Mains. Bootle
Works: Source of their Supply of Water. Reservoir, &ec.
Project for Water Works at Manchester, under the Direction of
Mr. Rennie. Stone Pipes: their failure. Change of Plan:
Property transferred to a new Company. Improvements.
Great Reservoir at Gorton. Mains. Fountains.  Quantity of
Water supplied, &c. Edinburgh: Project in 1810, for im-
proving the defective supply of Water. Act of Parliament to
realize the Plan. Crawley Springs: their great Altitude.
Reservoirs. Extent and Inclination of Mains. Mode of sup-
plying the City : its peculiar natural advantages for the purpose.
Glasgow Works. Mr. Jumes Watt's Flexible Muin across the
('lyde.  Establishment at Dalmarnock. Reservoirs, &c.
Cranston Hill Company: failure of theirfirst attempts. Reser-
voirs  Filters: their Construction. Mecssrs. Brown and Co.'s
Filter. Washing Establishment. Greenock ; its Localities ;
mode of collecting and supplying it with Water. Reservoirs:
Plan of Filtering, &c. -~

Havixg given an account of the extensive and effecttve
means by which water is abundantly supplied to London
and its suburbs, we shall endeavour to detail the different
plans adopted for supplying several of the largest cities
and towns in other parts of Great Britain. The distri-
bution of water to the opulent commercial town of Liver-
pool, is cffected by two large establishments, denomi-
nated T'he Liverpool and Harrington Works, and The
Liverpool Bootle Water Works' Company. The arrange-
ments and operations of both are considerable; but the
mode of procuring the watey supplied is rather peculiar,
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and therefore a minute description of each source will not
be uninteresting.

The Liverpool and Harrington Company supply water
collected from springs in the bosom of the carth, by
means of scveral very extensive tunnels, formed in a
natural rock of red sand-stone, and having through their
whole Jength a gentle descent towards large wells, from
which the water is pumped by steam-engines.  That the
company may be enabled to convey it to every part of the
town, they have crected, five different works adapted to
supply the various districts ; and the respective situations
of these are—Soho Street, Bevingtou Bush, Rerry
Street, Coperas Hill, and Harrington Park : the latter
being a part of the town which, by an Act of Parha-
ment, the company have the exclusive privilege of sup-
plying.

Though the quantity of water, obtained from the
tunnel first constructed for the Harrington district. was
considerable, yet experience proved it to be insufficient for
its purpose, and therefore it was afterwards formed lower
in the earth, in order to augment its productive power.
As this is the most Tiportant of all the aqueducts be-
longing to the company, an account of it will convey an
inselligible notion of the peculiar method employed. "The
tunnel is placed about 150 feet below the level of the
ground, on which the buildings of the establishment are
erected ; and it consists of one principal trench, nearly
250 feet long, with five or six others much less in length,
but the whole have similar dimensions, with an inclination
occasioning their respective streams to unite, and be
confluent to the place where the water is finally received.
The magnitude of these different tunnels is very consi-
derable. In general they have a height of twenty feet
by a breadth of twelve: but when that for supplying
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the Harrington district was placed lower, its perpen-
dicular dimension was increased to about twenty-eight
feet.  The principal aqueduct, being constructed in the
middle of the others, is not only more extensive, but lies
lower in the earth, so that the water produced by the
whole series of tunnels, flows together into the wells
connected with the steam-engines, which are employed to
clevate it to the various reservoirs for distribution.

At cach of the several stations, the company have one
or more steam-engines; but these greatly vary in their
capacity, some of them having thirty, others twenty-four,
and even only six horses’ power. The whole of the
engines are, however, of the high pressure kind, and
usually work at about seventy-five pounds on the square
inch.  Indeed, the situations of many of the houses
supplied, as well as the magnitude, arrangement, and
extent of the mains emploved to conduct the water to the
several districts, necessarily require great impelling force.

To convey the water from the reservoirs, the company
cmploy three principal mains, consisting of iron pipes,
having the respective diameters of ten, nine, and eight
inches; and also extending altc%@ther to the length of
more than 20,000 yards. From these large conduits
proceed pipes of six, four, and thrée inches in diameter,
the whole of which form an addition to the length of the
others of about 90,000 yards. At each end of the
strects there are plugs fm the purpose of affording a
supply in cases of fires; and it is customary to open
these plugs cvery day to cleanse the pipes, before the
water is conveyed to the houses.

Notwithstanding the very large demand for the con-
stant and regular population of Liverpool, as well as the
numerous vessels that frequent its port, the supply of
water is abundant for all puy posgs. Morcover, its distri-
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bution is so effective and complete, that whatever may
be the elevation of the houses in the town, it can be
conveyed into every apartment. Hence, in addition to
the other domestic conveniences, many of the wealthy
residents, are enabled to have either cold or warm baths
in different parts of their houses.

This company supply the docks and the harbour, and
have two reservoirs adapted for that particular service,--
one being situate in Prussia Street, the other in Newhall
Street. Both reservoirs have been formed with tuck
cast-iron plates, and the dimensions of the largest consist
of a length of sixty feet, by a breadth of fifteen, with a
depth of ten. The other has a length of thirty-three
feet, by a width of seventeen, and a depth of seven. The
level of water which both contain, i< generally aboat
fourteen feet above that of high water in the docks, and
several persons are employed to attend to this particulu
service. The water is distributed by means of leather
pipes, with brass boxes fixed at one end, and having also
a screw adapted to a corresponding brass screw, formed
at the top of the aperturcs of upright iron pipes, that are
connected with the ma¥as. A great number of these
upright pipes are fixed along the docks and round the
bufldings, so that € plentiful supply i» readily and
quickly afforded for all purposes, and on any emergency.
The quantity supplied is very large, and its average
weckly amount has been estinated at about 4,000,000
of imperial gallons.

The operations of the Liverpool Bootle Works, pro-
bably cqual those of the other company, and a similarity
pervades their mode of supplying the town, as well as in
the arrangement of thtir mains, with other provisions for
the purpose, but the means of procuring the water 1»
altogether different. They cbtain their supply ncar to
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the sca shore, from a number of springs which rise in a
place resembling a bay in its form ; and the exuberance
continually produced by them, suggested the idea of
rendering  them useful for the service of Liverpool,
many years before any water-works were constructed to
realize the plan.  Frequently as this productive source
had been noticed, the first attempt to convert it to an
advantageous use was in the year 1801, when a massive
dam being formed across the lower part of the great
cavity in which the water ascends so abundautly, the
space was transformed into a capacious reservoir,  In
furtherance of the object contemplated of conveying the
water to Liverpool, in 1802, Mr. Samuel Clegg,* the
engincer, was employed to erect a steam-engine with two
horses™ power, having a pump ten inches in diameter,
and a stroke of cighteen inches.  The engine forced the
water to the top of a tower fifty feet high, this building
being sectionally divided, so that the water ascended on
one side and descended on the other, resembling in its
operation that of svphon with the curved part upper-
most ; hence, the clevation of the water, by this con-
trivance, occasioned it o flowf along tunnels to the
reservoirs, constructed for supplying the inhabitauts, and
different commercial establishments of Liverpool.  The
small steam-enginc continued in use for several years, but
its power cventually proved very inadequate to its original
object ; and afterwards the means were greatly augmented
by the erection of two other engines, one of thirty, and

* The ingenious inventor of the Ges Meter, Hydrauiic
Man, and various other useful machinery employed in the
operations of gas establishments. Higtory of Gas Lighting,

p- 71, &e.
*} Bmldlngs similar to this, called Souterazs, ure employed for

conveying water to C onstantinople. .
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ancther of thirty-six horses’ power. This large addition
of mechanical assistance required a proportional augmen-
tation of the size of the conduits, and consequently mains
of suitable dimensions were laid down ; but, notwithstand-
ing the considerable increase in the draught from source,
the supply has constantly continued plentiful.

Manchester having a great population, with cxtensive
bleaching, dyeing, and other establishments, which seve-
rally require a large quantity of clear soft water, its
supply became an object of considerable importance.
apparently presenting a fair opportunity for protitable
speculation. Such a favourable concurrence of circum-
stances, prompted some enterprizing individuals to engage
n the formation of a company with the view of supplying
the place ; but the early efforts to realize the scheme did
not evince much knowledge, or skill, in processes of this
description. Unfortunately for their interests, they com-
menced operations by adopting the defective and ineffi-
cient means formerly pursued in Londou. and cmployed
wooden pipes for the distribution of the water ; and after-
wards that plan was changed for another equally incom-
petent for their purpoiés, unfavourable to their success,
and likewise a source of great dissatisfaction to the
public. o

The praprwtors of a stone quarry, having undertaken
to make pipes of that material for the purpose of con-
veying water, with a view of promoting the sale of their
productions, represented the qualities of the stonc as
being of a very superior kind. On the suggestion of
Mr. Rennie, the engineer, the company therefore sub-
stituted them for the wooden pipes, which had been pre-
viously laid down ; events, however, proved this measure
to be both injudicious and unfortunate, for it actually
proved fatal to the prosperity,of the company. Whatever
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knowledge or skill Mr. Rennic might possess on other
subjects, circumstances afterwards rendered it evident,
that his opinion of the strength and efficacy. of stone
pipes, was founded upon assumptions rather than facts
and experiments, which alone ought to have guided his
decision in such an important and expensive undertaking.

In the first instance, the supply of water was obtained
from the River Medlock, at the distance of about a mile
and a half from the town ; and, to secure a large head of
it at that place, a dam was formed across the bed of the
river. ‘T'his contrivance occasioned the current to flow
into reservoirs, excavated for the purpose, and whence a
covered tunnel, formed in the rock, conducted it to the
well of a steam-engine, with sixty horees’ power, which
pumped it into a rescrvoir on an clevated site contiguous
to the engine-house.

The high reservoir occupies a space of about five acres.
Its banks are very carefully constructed with earth,
having a slope of twice the dimensions of their perpendi-
cular height, and likewise covered with stones. The level
of the water contained in it is usually about cight feet
higher than its source at the Rivér Medlock ; and from
this elevated reservoir the stone pipes were first filled
with water. Though the use of them had been so strénu-
ously recommended, their total inefliciency for the in-
tended purpose was soon demonstrated; and, notwith-
standing the precautions employed in laying them in the
ground, they proved utterly incompetent to sustain the
pressure applied to them. Some were entirely broken
to pieces, and from others the water rapidly escaped,
either through the pores or the joinings, so as to produce
the serious inconvenience of almo8t deluging the town.
The temporary annoyance to the inhabitants was very
great; but the consequencas of, the failure of the pipes
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were actually ruinous to the company, from their original
cost, and the expense of laying them down having been o
large, as completely to exhaust all their pecuniary mcans.
Hence, the shares in the concern eventually became so
depreciated, as to occasion the works to be transferred,
in 1817, to another company of proprietors, who abtained
a new Act of Parliament, incorporating them with the
designation of The Manchester Water Works' Com-
pany.

When all their arrangements were completed, and the
new company had obtained possession of the establish-
ment, they immediately proceeded to substitute 1ron
pipes for those of stone, at the same time judiciously
availing themselves of all the improvements which had
been introduced, both in the form and the mode of laying
them down. Afterwards, for the period of ncarly four
years, efforts were made to derive water from another
source instead of Medlock; and, for effecting this
purpose, the company purchased sixty acres of land at
Gorton, situate between four and five miles from Man-
chester. This new acquisition was formed into a vast
reservoir; and that it“might effectually answer the end
for which it was constructed, its elevation was greater
thah the other by nearly thirty feet. This magnificcut
reservoir being so capacious, in order permanently to
supply it, methods were adopted for collecting water
from all the surrounding sources wherever it could be
obtained. It became likewise necessary to construct
various other important works, for different purposes, and
particularly to obviate any inconvenicnce resulting to
the occupiers of the lower grounds by intercepting
streams,’ or any other means of irrigation subsisting
previous to the construction of the reservoir.

Having thus sccured thg sources for obtaining an
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ample supply of water, the mode of efficiently conveying
it to the inhabitants, so abundantly as to satisfy their
utmost demands, was equally essential. For this purpose
the general arrangement of the pipes consisted of one
principal main, commencing with a diameter of twenty
inches, and gradually diminishing to ten; and from this
other pipes, of different dimensions, branch off at the
corner of every street.

There are likewise some other circumstances connected
with the operations of this establishment, which may
deserve attention. As the water flows from such an
elevated spot, in its course it alternately ascends and
descends, to arrive at its destinatign; hence, in some
cases, the services are attended with difficulty, but this is
rather diminished, by increasing the number of valves in
the same range of pipes. These valves being numerous,
occasion the employment of several men to open and shut
them at proper times ; besides, this service requires both
skill and attention on their parts, to prevent complaints
respecting either interruptions, or any deficiency in the
supply. The houses in all the principal streets and
places of the town, have either @isterhs or butts to receive
the water, which flows into them from the mains at
regular stated times; but in the suburbs a different mode
is adopted, for the inhabitants procure it by turning a
cock at small fountains, whenever necessity or conve-
nience may require a supply. As these contrivances are
very simple in their construction, they easily open and
shut, by means of a small key, one of which is delivered
to each tenant. The number of houses supplied being
from 15,000 to 20,000 : the whole quantity of water
averages daily about 1,500,000 gellons. The advantage
of these water-works, to this great manufnctunng town.
will therefore be obvious.
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Generally, as was formerly the practice, to obtain
water for domestic and other uses from wells, by means
of a windlass and bucket, or the aid of pumps, it has
long been gradually declining in the great towns and
cities of this country. By the establishment of water-
works, i such as are most populous, the method of
supplying it for domestic purposes, has been simplificd
and facilitated. Norwich, Bath, Birmingham, Sheffield,
and many other places, possess these contrivances to
benefit their inhabitants; but as they resemble several of
those already described, both in principle and operation,
any particular detail of each will be unnccessary. The
defective supply of water to Excter had long been a
subject of complaint; however, a project has recently
been executed, for abundantly conveying water to its
residents from the river Ex, so as to obviate the scrious
inconvenience heretofore experienced. Indeed, it is far
from being improbable, that, ultimately, works of a
similar nature will be quite as common as those for the
supply of gas.

The City of Edinburgh being chiefly erected on emi-
nences, many of its inhabitants formerly experienced
great difficulties in obtaining plenty of good soft water
for common domestic use, and hence originated an attempt,
in 1681, to procure a supply that should be adequate to
their wants. 'The method adopted for the purpose con-
sisted of a train of leaden pipes, three inches in diameter,
and 18,520 feet in length, to convey it from the village
of Comiston, to a reservoir constructed on Heriot’s Ridge.
As these pipes eventually proved too small for their
object, the defect oocasioned the laying down of another
train, in 1722, havieg a diameter of four inches;
but during the subsequent fifty years, the population
progressively increased, and consequently required a pro-
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portionate addition to the supply, which induced the
magistrates in 1787, to adopt a main of iron pipes, five
inches in diameter. Though this measure had the effects
of augmenting the quantity of water; nevertheless, the
introduction of various improvements, and the erection
of buildings, &c., rendered it necessary to have recourse
to some other springs, at a greater distance from the
city. In 1790, an additional main of iron pipes, seven
inches in diameter, was therefore laid down, to convey
water from Green Craig to the Castle Hill, at an expense
of 20,000L.; and this source furnished about 80,640
cubic feet in the course of every twenty-four hours.
Notwithstanding the successive efforts to augment the
supply of water, so as to render it fully commensurate to
the various wants and uses of the residents of Edinburgh,
and the improved state of the city, still its deficiency
gave rise to numerous complaints. The establishments
for cffecting this important object, being the property of
the corporation, the dictates of duty, as well as motives
of interest, concurred to urge the adoption of means for
obviating the alleged inconveniences. Hence, in 1810,
the subject engaged their partieulm® attention; and, in
the first instance, the devising of an effective remedy was
confided to a committee, composed of the most opulent,
enlightened, and influential inhabitants. Afterwards, ano-
ther committee was formed to afford their assistance, and
the persons selected on this occasion, were either Profes-
, sors in the University of Edinburgh, or engineers, among
whom may be enumerated Dr. Hope, Professor Playfair,
Messrs. Telford, Rennie, and Jardine ;—the researches
of the latter being chiefly directed to discaver sources
from which it would be practicablq to obtain.an abundant
supply of good water. As the latter was a paramount
consideration, Dr. Hope analyzed the different watera
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which Mr. Jardine pointed out in the environs of Fudin-
burgh; and the results of his scientific examinations were
detailed in a report to the committee, who likewise, in
1813, received another report from Mr. Telford, con-
taining a plan and description of the different works that
would be necessary for the most ample supply to the
metropolis of Scotland.

The mass of useful and satisfactory information afforded
by the different documents, occasioned their publication,
which excited a high degree of interest. A number of
persons soon united to accomplish an object so important;
and the principal promoters of the plan consisted of the
magistrates, as well as many of the most wealthy and
intellectual inhabitants of Edinburgh. In 1819, the
subscribers, who had associated for carrying the
scheme into effect, were incorporated by an Act of Par-
liament, authorizing them to raise a capital of 135,0001.
in shares of 25l each; and also to assign 1200 of them
to the corporation, as a compensation for their interest in

,the then existing establishments, for supplying water to
the habitations in the city and its suburbs.

The source, whefice it was determined to procure the
water, had its rise on the south side of the DPentland
Hills, at the distance of about seven miles from Edin-
burgh, and denominated Crawley springs; but though
these produced great abundance, the quantity was consi-
derably augmented, by collecting it from some others on
the north side of the Pentlands, by means of lateral con-
duits, which extend for about half a mile higher in the
valley then the site of the former. As the ground of the
valley consisted of a bed of gravel, forty feet deep, it
proved peculiarly advantageous, by forming a natural
filter for the water, which percolated through the mass
before it arrived at the spring-head, which is about 560
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feet above the level of the sea, and 360 feet higher than
the highest strect in Edinburgh.

At Crawley springs is the Fountain-Head House,
which has a length of sixty feet, by a breadth of thirty,
heing covered with an arched roof, and surrounded by a
wall. This building contains a cistern forty-five feet
long, fifteen wide, and six deep, the whole constructed
with free stone.  The different reservoirs for supplying
Edinburgh, are not only capacious, but very conveniently
aitnate for effecting their objects.  One of them is on
Heriot's Green, having a circular form, and containing a
basin thirty fect diameter, with a depth of ten feet. It
is about 270 feet below the Fountain Head ;—its purpose
being the supply of the southern part of the city.
Another reservoir, constructed on the Castle Hill, has
a length of forty-three feet, by a width of twenty-eight
feet, with a depth of scven feet six inches: the site of
this is about 230 feet below the Fountain Head, conse-
quently its altitude is forty fect above the other, and it
supplies the northern district of Edinburgh. The ave-
rage clevation of the streets supplied from the reservoir
at Heriot's Green, is about 237 feet above the level of
the sea; and the distance of the reservoirs from the
Fountain Head is about nine miles; but the supply of
Leith, from the same source, being contemplated, pipes
have been laid down for carrying it into effect.

With a view to obviate any inconvenience that might
result from the flood waters to the mills on the river Esk,
a very capacious reservoir has been constructed in the
valley of Glencorn. The height of its embankment is
about twenty-four yards, and the breadth at the base
above 150, its distance from the springs being about
one mile.  As the expense of constructing this and all
the other works far exceeded the sumn authorized to be
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raised by the Act obtained in 1819, the Company pro-
cured another Act in 1826, to empower thein to augment
their capital to 253,0001.

The water is conveyed from its source by a train of
strong iron pipes, which vary in their capacity, dimi-
nishing as they approach Edinburgh, from twenty to
fifteen inches diameter. At the Fountain Head, those
of twenty inches commence the series, and continue for a
considerable space, when pipes of cighteen inches dia-
meter are introduced to the end of the first 18,300 feet
of which the descent is about sixty-five feet. Tor the
remaining part of the main, pipes of fifteen inches are
employed, and the fall of this space iv 286 fuct, in the
length of 27,900 feet. In some parts they have an
undulating course, and ascend and descend twenty ov
thirty fect. The main passes through two tunnels,—
one of them excavated in the solid rock of the Castle
Hill, for a length of 1740 feet, and 120 fect below the
reservoir ;—the other being conducted under Heriot's
Green, seventy or cighty feet below its surface, and
having a length of 2160 feet. The rexcrvoir on the
Castle Hill comiunicates with that on Herwt's Green,
and large pipes branch off' from both, for the plentiful
sapply of the city, in cvery direction.  The altitude of
the source being about 860 feet above the level of Edin-
burgh, in order to prevent anyinterruption fromoccurring
in the flow of the water, by the air collecting in the pipes
through so great a length, a number of cylindrical ves-
sels, four feet high and cighteen inches wide, have been
placed above the pipes, at convenicnt distances, where,
by means of a cock or valve, the air can be discharged
without any cscape of the water.  The strength of the
pipes is adapted to sustain a pressure equal to a column
of water 800 feet Iugh.
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At Edinburgh the mains are constantly kept full of
water, and as every house may have small service pipes
from them, by the payment of a regular annual sum, the
unrestrained use of the water is allowed. From its
abundance, and the great height of the reservoirs,
the pressure is such as cnables every house to obtain
whatever water may be requisite for its purposes; but,
notwithstanding the facility thus afforded for procuring
it, in some parts of the Old Town, people still obtain
their supply by the means formerly in use, and purchase
it in small quantitics from men and women, who carn
their subsistence by carrying it in vessels on their backs
to the high houses.

The stupendous undertaking for supplying Edinburgh
with water has certainly been aided by peculiar local
advantages, which are combined with some ingenious
contrivances of art, so as admirably to effect their pur-
pose.  From the lowest reservoir having an altitude of
ahout fifty feet above the average level of the houses, the
water naturally flows into the highest stories without the
use of any extrancous mechanical force.  The inhabitants
have likewise the liberty to take the water at all times,
without restriction as to quantity ; and the supply is so
regular and plentiful, as to obviate any reason for cotn-
plaints.  Ience, the establishment may perhaps be
decmed as complete and effective as any of its kind, in
this or any other country. Mr. Jardine, the engineer
employed in the first instance to discover proper sources
of water, superintended the execution of the works.

The City of Glasgow being much larger and more
populous than Edinburgh, has consequently given rise to
varied and extensive attempts to sdpply the inhabitants
with water for domestic use. Two establishments engaged
in cffecting this object; oge of them designated  the

L2
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Glasgow Water Works, and the other the Cramston
Hill Water Works. To construct the former an Act of
Parliament was obtained for incorporating a company,
in 1806; and another Aot, in 1809, authorized them to
augment the pecutiary means for accomplishing their
purposes. The latter became a corporation by an Act
passed in 1808 ; aud in the following year, another Act
increased their powers to modify and extend their under-
taking.

The Clyde furnishes the water supplicd by the Glasgow
Water Works, and it is obtained by means of a tunnel
constructed on the loft, or south side of the river. This
tunnel, being clliptical in its shape, has a perpendicular
height of about seven feet, with a transverse of about
four feet ~ix inches ; and it also forms a curve parallel
with the bend of the river, at about fifty feet from its
margin. It is placed about ten feet lower than the level
of low water in the Clyde, and is estimated o yield a
supply of 250,000 gallons per hour. Its situation is at
a place called Dalmarnock, where the bank of the river
consists of a stratum of sand, forming a kind of natural
filter for the water.

Considerable as was the quantity of water thus obtained,
cifcumstances required it to be greatly increased, and,
therefore, three large channcls were afterwards excavated
on the bank of the river, in the space of ground which
contained the other aqueduct. The additional channels
were formed at about six feet above the latter, so that
the watcr passed into them from the river, through pipes
placed at each of their extremities. Besides, the pipes
not only extended into the bed of the river, but each had
a cock, or valve, so Bffixed to it, that its orifice might be
opened or closed, to regulate the flow of water, according
to circumstances. Some gmaller aqueducts were also
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constructed between the different channels, and both the
form and materials of these tunnels were similar to the
principal one with which they communicated. The
quantity thus obtained essentially contributed to augment
the supply; for the tunnels being situate in the sandy
soil, forming the bank of the Clyde, the water readily
percolated from their channels, to flow into the principal
aqueduct, so as to furnish such an abundance, as would
be guite adequate to the whole consumption of the City
of Glasgow.

It is remarkable, that although the Glasgow Water
Works' (Company procure their water by aqueducts
constructed on the left side of the Clyde, nevertheless,
the principal works for supplying the inhabitants, as well
as the city itself, have their sites on the right side of the
river, consequently, the water from the reservoirs on its
banks is conveved across the stream. The mode of
effecting this, at first, presented a difficulty ; but it was
surmounted by the genius and skill of the celebrated
Mr. James Watt, who devised a flexible main, constructed
with iron pipes, and so connected as to adapt its form to
the bed of the river. That part of it which was laid
across the bed of the river, consisted of pipes nine feet in
length, exclusive of the joints, and having a diameter of
fifteen inches. Some of the joints were formed in the
usual manner; but others were made similar to those
commonly called ball and socket, or universal joints. By
means of these, the whole train of pipes being properly
and firmly connected, the main was laid upon massive
wooden frames, consisting of logs placed parallel, and
joined together by very strong iron hinges. The pipes
and frames were put together on the south side of the
river, and the end of the pipe intended for the north side
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was stopped with a plug; when a trench having been
previously prepared to receive them, by the assistance of
wachinery, the flexible conduit, with its bed of wood,
were hauled across the stream—the movcable joints of
the pipes, and the hinges of the frames, allowing the
whole range to assume the form required by the bottom
of the Clyde. The operation was aided by pontoons,
and the machinery employed to haul it into its place,
was, of course, fixed on the north side of the river.
When the plugged end of the main emerged from the
current, it was immediately opened, and connected with
the pipe leading to the reséiwoir, where the pumps were
situate. For the purpose of protecting the main from
sustaining any injury by vessels passing along the Clyde,
the whole of that part, which lies under water, is covered
with gravel and stones. This ingenious and useful con-
trivance was executed in 1810; but the increasing demand
for water occasioned the adoption of another of the same
kind, twenty-cight inches in diameter, in 1818; and,
subsequently, a similar one, thirty-six inches diameter:
the two largest are employed to convey filtered water
only.

The number of steam-engines at Dalmarnock are six ;
four of sixty horses’ power, and two of thirty. The
company have two intermediate stations in the City of
Glasgow ; one of which is situated in Rotten Row, and
consists of a covered reservoir, about fifty feet long,
thirty wide, and fourteen deep. It is constructed with
bricks that are covered with Roman cement, and it con-
tains a stand pipe to regulate the pressure: the level of
the water in it is about 157 feet higher than the average
level of high water"in the river Clyde, and thercfore
corresponds with one of the most clevated parts of the
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city ; but the summit of the stand pipe has an altitude
of twenty-six fect above the level of the water in the
reservoirs.

The other establishment has its site in Duke Street,
and it is not only much Jower, but more extensive, than
that in Rotten Row. It comprises two large open reser-
voirs, with a building that contains a small reservoir,
having for its sole object to regulate the pressure, whence
it is denominated the Forcing Tower. At this place two
steam-engines are erected ; one of twenty-six, and the
other of twelve horses’ power. It has also a complete
workshop, adapted for the different operations connected
with the proper maintenance of the establishment. A
space of about cighteen feet separates the two large reser-
voirs, both of which are lined with bricks; and their
respective dimensions consist of a length of 186 feet by a
breadth of ninety-two feet : the level of the water in each
is seventy-six feet above the point whence it commences
flowing into the mains. 'The small reservoir, or Forcing
"Tower, for regulating the pressure, is about eleven feet
square ; its bottom being formed with cast iron plates,
and having in its centre a pipe, which shows the limit
of pressure, when the water is forced to issue from its
uppermost orifice. In the same building, which is allout
fifty feet high, therc are also some hydraulic contrivances
for readily managing the current of water, as it may be
impelled by the steam-engines from Dalmarnock, This
machinery is both ingenious and simple, affording thc
means of varying and adjusting the pressuse and direction
of the water, so that it may flow into the several mains,
though different both in their dimensions and heights.

In general the houses of the Cify of Glasgow are very
lofty, and concist of several stories, each being usually
occupicd by a different family ; nevertheless, the altitude
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of the reservdirs facilitates the abundant supply of all
the residents, whatever may be the height of their
dwelling-places. Hence, the pipes for conveying the
water, are so adapted to the interior of the houses, that
the oocupants, even of the highest stories, receive an
abundance. A considerable quantity is distributed by
mesns of fountains, which are placed by the sidc of the
foot-paths, or in the alleys, called closes; thus accom-
modating every class and situation within the city and
its precincts. Such are the important operations of one
company, to afford water to a very large population ; but
the exertions of the other “establishment, to effect the
same purpose, are entitled to attention, both as regards
their peculiarity and magnitude.

Unsuccessful attempts to attain an important object,
have frequently been productive of much useful informa-
tion, inasmuch as they have occasionally led to improve-
ments, which ultimately proved beneficial to the public,
though, in many cases, the causes of considerable pecu-
niary loss to individuals. The early efforts at Glasgow
to effect the filtering of the water before it was supplied
to the inhabitants, afford an apposite illustration of this
remark ; for all the first experiments failed to realize the
intended purpose, though made at the expense of about
80,0000 Various instances, of a similar unfortunate
kind; might be adduced, displaing the bold and merito-
rious struggles of patient industry and resolute perse.
verance to overcome great difficulties, unappalled by
more than ordinary discouragements. ‘This was con-
spicuously the case of the company who established the
Water Works at Cramston Hill—their operations, during
several successive yedrs, having proved signally disad-
vantageous, from causes which have gencrally produced
similar effects.
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The Glasgow Water Works’ Company having involved
themselves in considerable pecuniary trouble, by great
and uscless expenditure in the construction of their first
filters, besides other attempts of which the results had
been unsuccessful, the Cramston Hill Company consi-
dered the circumstance as offering a favourable occasion
for clevating their own concern. Hence, with the view of

~accomplishing their purpose, some land was purchased
upon the bank of the river Clyde, contiguous to the most
populous part of the City of Glasgow, where buildings,
steam-engines, and other works were erected. But exclu-
sive of this establishment, ati extensive tract of land was
obtained at Cramston Hill, on which reservoirs were con-
structed for collecting a large quantity of water, and after-
wards one for a filter, with another to receive the filtered
water ; but although the filter was an improvement upon
that constructed by the Glasgow Company, yet its results
proved unsatisfactory.

If these attempts proved less effective than had been
very confidently anticipated, the relation of a few circum-
stances will convey some notion of the, magnitude of the

“eXertions to attain the object. By the assistance of a
steam-engine, the water of the Clyde was impelled over a
hill, 100 feet higher than the usual level of the river, and
likewise situate at the west of the city, where a reservoir
of large dimensions received it, in order that it might
remain some time, for its feculence to subside. After-
wards it was conveyed by four iron pipes into four long
channels, constructed in the middle of a stupendous heap
of sand, collected for the purpose. The width of these
channels at their surface was about thirteen feet, and they
were placed parallcl to each other, ‘at about the distance
of ten feet: but in the intervening space between them,
the bottom was paved, forsthree or four fect, o as to
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form ditches, and furrows, with upright sides. Over the
latter amall arches were constructed with stones, luid
together without any cemeant, and also placcd irregularly
for the purpose of leaving pumerous interstices. To ren-
der the plan move complete, the arches were finally
covered with small flint stones, on which was placed
a layer of fine sand. When the large channels were
filled with water, it percolated through the heap of sand,
flints, and stones, so as to descend into the ditches
and furrows, which had a slight declivity towards the
reservoir, whence it flowed to the upper stories of the
houses in the city, by means ‘of syphon pipes, adapted for
that purpose.

Several other operations, in addition to those already re-
lated, likewiec affected the prosperity of this cstablishinent.
As the works to procure water had been erected below the
city, exclusive of the water supplied not being sufficiently
clear, the public had some other objections to using it,
though offered at the lowest possible price. Nccessity,
therefore, imperiously constrained the Cramston Hill
Company to seek for another situation, affording the
weans of obtaining water from such an eligible source as
would enable them to satisfy the public, and continue the
competition with their powerful and more successful pre-
decessor. 'This consequently accasioned the construction
of some new works at Dalmarnack.

Unfortunately, however, for the interests of the com-
pany, the site selected for their objeet was one where
nature had interposed an insurmountable obstacle to suc-
cess. It was situste on the morth side of the river Clyde,
and in order to obtain clesr watez, steam-engines were
erected, and aquedhicts with other works comstructed,
gimilar to those of the rival company. But here the soil,
being intermixed with mineral substances, so affected the
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water s0 as to render it unfit for drinking, or its usual
purposcs. Hence, different experiments followed each
other during several successive years; and while these
trials were making, the company lost the greater portion
of their customers. One of the schemes adopted for
obviating the inconvenience, was the formation of an
aqueduct, by which it was conceived that the mineral
water would be repelled, by the greater pressure of that
of the river. The experiment was made, and proved
successful ; but some members of the managing com-
mittee proposed another process that was finally adopted
and executed, though it ultimately failed,

The latter plan required, for effecting its object, the
construction of a large reservoir on the bank of the Clyde,
with such a depth that its bottom should be lowcr than the
lowest level of the water in the river, and also formed in
such a manner that the water should descend into it by its
own gravity. At the bottor of the reservoir, small eylin-
drical tunncls, in parallel lines, were constructed with
bricks, made in the form of wedges, and laid together
without mortar. The diameter of thg tunnels was about
two feet, the distance from each other about twenty-three
feet, and the whole number about thirty. Layers of
gravel and coarse sand were laid over each, 50 that their
external appearance resembled that of so many ridges
and valleys. When the reservoir was. filled, the water
passed through the sand, gravel, and interstices of the
bricks, and flowed along the tunmels into a reservoir,
from which an aqueduct, of four feet diameter, conveyed
it to the well of the steam-engine for distribution.

For occasionally cleansing the filters, a very singular
method was adopted. All the small tunnels terminated
in one that had a longitudinal direction; but above the
latter was fixed a large case iron pipe, which had a com-
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munication with a pump, situate in the building contain-
ing the steam-engine. From this pipe proceeded various
bent branches descending to the lower part of the valleys,
which were paved, and on the same level with the tunncls.
The end of each branch pipe had a very simple wooden
stopper, so adapted as to open or close, by means of a line
and screw; hence, whenever it was necessary to clean the
filter, by opening the ends of the pipes, one of which was
appropriated to every valley—the water flowed into cach
separately : afterwards, by working the pump, the water
was put in motion 80 as to pass across the sands in a
direction contrary to that which it previously had, and
by mixing with the sediment, carried it away. Though
at first this process was admired, the muddy water some-
times had the effect of putting the pump out of order ;
besides the time it required, with the cost of repairs,
proved to be more than a counterbalance to the utility of
the plan, and therefore the practicc was eventually
abandoned.

The failure of this attempt had not merely the
effect of occasioning a farther diminution of their cus-
tomers, but the great expense incurred by it, as well as
the removal of their steam-engine and other apparatus,
invnlved the company in serious difficulties. Accumulated
misfortunes and disappointments did not, however, dis-
courage them from making farther strenuous efforts, to
accomplish the original purpose of their enterprire.
Indeed their conduct affords an useful lesson to men
who may engage in the pursuit of a great object, by
sbmng that difffoulties ought rather to stimulate, than
rduﬂuirexmwmlinﬂwpurpoaein view.

- Espensive and disastrous as their experiments had
hitherto proved, another of considerable magnitude was
consequently determinedsapon; and therefore near to the
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large reservoir, which had disappointed the expectations
formed of its efficacy, one was constructed of similar
dimensions, but about fifteen feet deeper, as well as suffi-
ciently capacious to contain from 50,000 to 60,000 cubic
feet of water. But on this occasion, with the view of
ensuring a successful result, the company employed Mr.
M¢Kain, an engineer, to make researches concerning the
best modes of filtration, so that they might be substituted
for those which had previously been adopted. Having
zealously fulfilled his commission in making the necessary
inquiries, the result was his proposing a scheme; though
prior to its execution, he prudently tried his intended
process, on a part of the ground adjoining that which
was occupied by the inefficient filter. In this experiment,
the water of the Clyde was conveyed by a pipe commu-
nicating with its bottom, into a kind of basin formed with
planks, and resting upon another structure, that had
formerly been erected on the bank of the river, to supply
the first filter; but the subsequent description of the
larger plan, will convey an intelligible notion of the
whole contrivance.

Mr. M¢Kain’s project for filtering consisted in the
formation of a certain number of wells, abéut ten feet in
diameter and six feet deep, arranged in such a manner as
to resemble the divisions of a chess board. The whole
had a communication with each other by means of pipes,
having in the middle of them a cock or valve to regulate
the flow of water, so that it might pass slowly to the filter-
ing apparatus for its depuration. The several wells were
carefully constructed with bricks phod ther with-
out mortar, but covered with planks, and fommg a level
surface with a thick stratum of sand, through which the
water ascended to flow into a reservoir. It was calculated
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that with a head pressure of from two to four feet of water,
ten superficial feet of sand, filtered a gallon per minute.
All the efforts of this company to ensurc success, how-
ever, proved unavailing, and their losses uitimately con-
strained them to enter into an agreement with the other,
for the disposal of their works, so0 as to form one concern.
To ratify the agreement, an Act of Parliament was
obtained during the present session (1834,) into which
a clause has been introduced to regulate and limit the rate
of charge for the supply. Both establishments furnish
the City of Glasgow with a quantity of water, which daily
amounts to 3,500,000 gallons.

Besides the filters employed at different water-works at
Glasgow, another, which has been formed at the private
establishment of Mesers. Brown and Company, is parti-
cularly deserving of notiive. It consists of two concentric
wells, ane of which is formed within the other. The
interior dimmeter of the largest measures about sixty feet,
and that of the smallest sixteen feet, with a depth of about
twelve feet. The space between both is filled with clay,
laid slopingly to about five feet from the edge of the outer
part, and. to sevefi feet about the wall encircling the
inner well. At this depth of seven feet, orifices are made
of sabout :one foot aquare, and filled with tiles, placed
wgﬁhu-mthwtmortar,nuw form tunnels from one
well tothe other. To within about one foot of the mar-
gin of the cxterior well, the spacc is filled with sand, and
it is calculated that with this surface nearly 8000 gallons
of water. are filtered in an hour. The surface of this filter
requires to be cleansed-every three months; and the object
of the inner well being the reception and transmission of
the filtered water, for the latter purpose, a pipe is placed
at the bottom, to convey it to a reservoir, from which a
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steam-engine pumps it for the purposes of. the mbhsh-
ment.*

At Glasgow exists an uleﬁxhnsﬁtum, ao]nmlﬁrud
convenient, as to render a description of it not an irrele-
vant conclusion to this detail. On the bank of the Clyde
a large building has been constructed, at the expense of
the city, for the sole purpose of accommodating persons
who may choose to avail themselves of the advantage of
conveying their linen there to wash it, and where persons
take great care of it for a very small sum. The place
is sufficiently capacious for 200 scourers, or washers,
to work at the same time; amd it is furnished with a great
number of large and small tubs, as well as.covered seats
for sitting upon. The charges are regnlated according
to the time and space occupied, ;=Fhe ‘price of hot and
cold water for one washer, duriljg-a whole day, is about
fourpence ; but for half & day, threepence. The place for
a large tub is charged one penny & day; but for a small
tub only a halfpenny ; and the price of a seat is fixed.at
a halfpenny. Adjoining the building is & large inclosed
grass-plot, where each may lay the linen in perfect safety,
under the care of a person who is emplayed for that pur-
pose only ; and the daily charge for his service is from
threepence to fourpence, according to cirtumstances; sbhut
double the sum for a whole night. The' convenience
afforded by this egigblishment at Glasgew, may, perhaps,
induce other large towns to erect. similar’ places for the
same purposes, imasmuch they might be conducive to
convenience and economy. Besides, theyvwould tend to
obvmtea domestic annoyanice, which M!mned thoub-

. Ai this filter clarifics lbontm g-llonl MM or TW
in a day, does not its efficiency, as well as that at the Ducal Palace
in Venice, suggest the practicability of constriicting, or modi-
fying, the reservoirs ntwntet-wprks, 80 as to render each a g¥er P
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jett of a very humorous descant by an ingenious female
poet—the troubles and Aorrors of “ Washing Day.”™
- Greenoik; it Scotiand; affords & remarkable instance
of the advatéges ‘1o be derived from the extensive and
powerful véssurces of ‘art, iu overcoming local difficultics.
Dining a long period, and probably from the first build-
jng-of the town, its inhabitants occasionally experienced
setious ‘inconveniences, in obtaining sufficient water for
their.common domestic purposes.  As they chiefly relied
for their supply upon the rivalets which had their origin
in~the neighbouring eminences, the quantity was often
very ‘stanty, particularly in dry seasons, when the sources
generally failed, and necessity compelled them to procure
water from a distance, by the usual incommaodious and
e:penme methods. . However, in 1824, Mr. Thom, a
skilful engineer, contrivedh a plan for regularly and plen.
tifully supplying the place; and fortunately under the
pices of Sir M, 8. Stewart, a company of proprictors
wap soon formed for the purpose of realizing the scheme.
Besides the collecting of a large quantity of water, it also
included the process of filtering it before it was conveyced
to the houses ; and as convenience and utility formed the
principal objects in coustructing the works, a concisc
acosit -of ‘thels may not only be interesting, but will
prMy exhibit in & favourable pomwf view, the quali-
fiestions of the projector, -

/The town is situate on the mth e of the mouth of
the river Clyde, at the foot of a group of mountains, from
whikli issue several streams, but these unite in a vallcy,
Mﬁey take the name of Shaw's-water, and flow into
the sea at Inner Keep, to the west of Greenock. <Mr,
Thom =t ﬁnﬁ entertained the idea of interrupting the

» Mue Rowvhaald
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different streams in their course, by mtpm; a dnm,‘

284 678,550 cubic feet; but Gbe plan alio’: omprised
several others :—one called the' compensation reseropiy;
calculated to contain 14,465,890 cubic feet;
named auziliary, adapted to receive 4,658,770 ; he%p
five smaller, which together would be capable of holding-
rather more than 6,000,000 cubic feet. ‘Thougl: these
various basins afforded the means for stonng 810,000,000
cubic feet of water, Mr, Thom deemed it possible to col-
leet 600,000,000 by uniting some other streams, which he
had noticed, and saw the practicability of directing their.
course into the same channel with the former. Indeed »
carcful examination of the localities of Greenock led hm-'
to the conviction, that not a doubt need be mdulgddlth
regard to obtaining such a plentiful quantity of water; g8
would be adequate for amply supplying the inhabitants
at all times, and in every season, as well as the damndn
of the various other establishments of the town. . .
In order to render the plan as completely effective as .
possible, the company were desirous of having two.distinct
lines of supply, one for the western, another for the eastéin
part of the town, and each being adapted to affurd to'the.
mills on both sides at the rate of 1200 cubie feet a minute,
during twelve hours: for. 810 days of the year. The
quantity of water requisite to realize this objet was esti-
mated at 535,680,000 cubic feet. -It was also intended..
to give to every inhabitant of Gremoekatwo_wbnc M
and 8s the number of populmon amonnml ty W
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feet, the conclusion was cvident, that the remaining very
large quantity would be adequate to the abundant supply
of all, the different p'ndmg concerns, or applicable to a
variety of odm objests. . ,

. The abqve mmummm evince the attention and con-
sldemtim bestowed upon the subject, previous to the plan
Mimppﬂymg Greenock being carried into effect ; and the
mode finally adopted for procuring the water was admira-
bly adapted, as well as completely effective, for all the pur-
poses contemplated. The mountains, at the foot of which
the town is erected, being near to the sea, the abundant
flews and occasional rains produce numerous small streans
that issue from different points and heights.  With the
view of vollecting the whole of the water flowing from
these sources, channels have been excavated at various
altitudes, to nearly the tops of the mountains, in order to
intercept all the streams, and convey their produce to
reservoirs, constructed for receiving and preserving the
great mass of water. The fact also deserves notice, that
instead of 600,000,000 cubic feet bemg obtained, two
years' experience proved that more than 700,000,000
might be collected ; consequently, as the reservoirs were
capable of containing a quantity of water completely
adequate to more than six months® supply, the means
were afforded of making such an ample provision, as
would not only be sufficient for all the demands of thosc
dry seasons, which commonly occurred, but that a super-
abundant quantity might be likewise accumulated and
preserved, during several rainy periods, to compensatc
for any deficiency arising from a succcssion of dry seasons.

"At first the water was conveyed to the houses from the
reservoirs, without being filtered ; but as the whole quan-
tity required for daily consumption amounted merely to
50,000 tubic feet, its filtration was determined upon pre-
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vious to supplying it to the inhabitants: consequently,
three rescrvoirs were constructed for the purpose, and
another for recciving it, after the process of clarifiilition.
Each of the filtering reservoirs has a length of fifty feet
by a breadth of twelve, with a depth of eight; and the
filters arc formed with finc and coarse sand to the thick-
ness of five feet. A separate conduit, about fifteen inches
square, conveys the water from the reservoirs to the filters,
which are situate at about 200 feet above the town; and
adjoining them is the basin that reccives the water after
filtration ; the latter being sufficiently capacious to con-
tain rather more than one day’s supply. The reservoirs
employed for the peculiar object of affording water to the
inhabitants of Greenock, having such a great altitude, it
constantly flows to their residences, so that they use it
for all their purposcs without any restraint, in the samc
manner as at Edinburgh and Glasgow. Besides, it may
not be undeserving of particular remark, that the rescr-
voirs regularly supply a large quantity for the operations
of sceveral mills, which is probably the only instance of
the kind in this country.

M2
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CHAPTER IX.

Wells at Athens: their antiquity; manner of procuring the
Water. Construction of the Wells in Thrace. Canals of
Egypt, for distributing the Inundations of the Nile. kypvptian
contrivances to convey Water over Mounds, &c.  Old Cairo-
Aqueduct and Machinery for raising Water to Heservoirs,
Ponds. Deep Well at Cairo.  One Fresh Water Spring in the
Country. Chinese methods of taking Witer from Rivers aml
Pools: their Chain Pump : manner of working it sinular to the
Tread-mill. Cochlion. Persian Wheel.  Chinese Water-wheel,
formed with Bamboos. Water-wheel with hollow rim, arms,
and axis. Various Devices for preserving Soft Water. Cisterns
at Jerusalem and Alexandria. Venice: Reservoir at the Ducal
Palace : its Construction and Mode of Filtering. Proportionate
Quantity of Bain Water. Vast energy of Capillary Action.
Atmomcter. Principle of Filtration. Lisbon Aqueduct, and
plan of supplying the Inhabitants. Algiers. Malta.  Supe.
riority of the means adopted in Great Britain.

As wells and fountains were the first artificial con-
trivances of mankind, for procuring a supply of pure
water for beverage and other domestic purposes, so the
general use of the same devices, not only continues,
wherever civilization has made but little progress, but
even at the present time, among highly civilized nations,
the rustic portion of the popuhgon obtain a great part
of it, for common exigencics, by similar means. The
benefits derived fram them, as well as the familiarity with
such useful objects may, perhaps, be the principal reason’
for their frequent occurrence, in the similes and me-
taphors, of rural bards and sages of all ages and cvery

clime,
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Apparently simple as may be these inventions of anti-
quity, they present some varicties and peculiarities, which
render them interesting to philosophical curiosity. The
wells formed during the primitive ages of Greece, had a
massive marble cylinder placed at their top, and as the
water ascended near to the surface, it was obtained by
means of a bucket, which had a rope made of twisted
herbs attached to its handles. As this was the practice at
Athens, it is probable that the inhabitants were unac-
quainted with the method of raising it, either by a wind-
lass, or the common lever.  The mode of procuring the
<upply from their wells, by the use of a rope evidently
continued through centuries, for among the interesting
and instructive remains of that renowned people, somc
of the marble cylinders have actually grooves of two or
three inches deep, produced solely by the friction of the
ropes against their sides.

Water is stated to have been the sole beverage of the
Girecks in the early periods of their history; and to this
cause may, perhaps, be chicfly ascribed the high esti-
mation they generally entertained for the wells. The
inhabitants were in the practice of resorting to, and
assembling together around them, not merely to procure
what was necessary for their daily wants, but also for the
purposes of social conversation and public festivitics, of
which musie, dancing, and other amusements, formed a
principal part. Mr. Dodwell, who travelled in Greece,
relates that the circular marble top of a well at Corinth
has ten figures of divinitics ornamenting it, and of these
*he has given a representation, at the same time stating
such decorations to be common to the sacred wells of the
Grecks.  The utility of such structures rendered them
objects of peculiar regard and veneration, from con-
ducing both to their wants and enjoyments ; but, as the
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population and prosperity of Athens and Corinth in-
creased, the principal supply of water was probably
derived from other more distant sources. Indeed, the
vestiges of aqueducts in their vicinity, evinee the correct-
ness of this conclusion ; and contrivances of the kind arc
cvidently implied, in the following verses of Homer's
description of the gardens of Alcinoiis :—

“ Two plenteous fountains the whole prospect crown'd:

This through the gardens leads its streams nround.

Visits cach plant, and waters all the ground;

While that in pipes beneath the palace flows,

And thence its current on the town bestows :

To various use their various streams they bring.
The people one, and one supplies the king.”*

The construction of the wells of Thrace differed from
that of Athens, and consisted of an arched excavation in
the side of & rock, or other declivity, containing a spring,
with a flight of covered steps and the front by an arch, to
afford the means of descending to obtain the water.t
Another kind of well was likewise once common in
various parts of Europe, from which the water was clevated
by the aid of a large lever, having the bucket at one
end, with a counterpoise of stones attached to the other;
and this contrivance is said still to e employed at some
places in Rumclia. Besides, in Turkey, casual circum-
stances have suggested the plan of rendering the cavities,
formed by the sides of the roads, either by nature or art,

*»-Odyssey, B. VII.

+ A well of this kind is situate in a ficld at the west sule
of Hampstead, and at the distance of about 500 yards below the
church; but there arc many others of the same description in*
different parts of Great Britain. Such contrivances were abjects
of great care and altention prior to the invention and use of
pumps : that at Hampstead was protected by the Act of Parlia-
ment during the reign of Henry VIII. for allowing the citizens of
London 1o obtain water frcm the bottom of the heath.
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subservient to the samc useful purpose; for wherever
springs constantly supplicd them with water, they have
been inclosed and converted into fountains, so as to
prescrve the water clean and pure, to allay the thirst,
or afford the means of ablution to travellers ; and struc-
tures of this kind are often to be seen far distant from
any of the habitations of man.

Probably for a long time before the invention of pumps,
the use of the windlass and bucket to raise water was
adopted in England, from the contrivance being em-
ployed in mining operations. But whether such a sup-
position be correct or not, the exigencies of men in differ-
ent countries. arising either from climate or other causes,
have stimulated them to excrcise their inventive powers
in devising contrivances for ensuring a supply of water
for their various wants and conveniences. As some of
them display much ingenuity, a description of a few of
the most remarkable will not be irrelevant, and perhaps
may be found both interesting and useful.

‘The Egyptians have been particularly distinguished
for ingenious and diversified contrivances to elevate
water from a low to a higher level, *with the view of
promoting vegetation, and to subserve the purposes of
agriculture. Lo effect such an object, being essential to
the subsistence of its inhabitants, their efforts to conduct
and distribute that of the Nile, over the country, were
astonishingly great. Solely for this end, they constructed
canals in various directions, several of them extending the
length of sixty, ninety, or even one hundred miles. The
number of these works for recciving water during the
inundations, and distributing it to a great distance, is
said to have amounted to eighty.® The grand cavitics,
called the Lakes of Mocris, Behira, and Mareotis, arc
deemed o be vast reservoirsy exgavated for containing the
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superabundance, which was afterwards to be employed
for irrigating the plains in their vicinity, The means of
conveying it over the mounds and high lands consisted of
a scries of buckets connected together by chains, and
raised by the assistance of a wheel, when on their arriving
at, and in passing over, the summit, cach bucket succes-
sively discharged its contents.  The invention of this
machine is ascribed to the Egvptians, and oxen are some-
times employed to work it.  Besides, as the power of
one animal is sufficient for turning it, the watering of
large field can be effected by the labour of a single ox
It has been conjectured, that whilst Archimedes was in
Egvpt, the inspection of this useful device suggested to
him the idea of his ingenious screw for raising water,
which, at the present time, 15 very seldom used.

Savary observes that, *¢at the entrance to Old Cairo,
stands an hexagonal building, cach side of which is eighty
feet wide, and one hundred feet high.  Oxen mount up a
very gentle ascent, and turn a wheel which raises water
to the summit of this building :—five basins receive the
water, whetme it ﬂow~. into an aqueduct, sustained by
300 arches for convc)mg it into a reservoir; but from
the latter, other oxen, and another machine raise it to
the palace of the Pacha. The Arabs constructed this
work according to the plan of that described by Strabo,
and of which the remains are visible, between the citadel
of Babylon and the Nile. Strabo describes ¢ the moun-
tain as having a gentle descent from the fortress to the
banks of the Nile, and 150 slaves continually emploved
in raising water thither, by means of wheels and
screws.” *

The same interesting traveller likewise relates, that

* Tropels tn Egypt.
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“all the towns at a little distance from the Nile, arc
surrounded by spacious ponds, for the convenience of the
inhabitants and agriculture.  Aqueducts conveyed water
to the tops of hills, where immense cisterns were hewn in
the rocks to receive it, and whence it afterwards flowed
among deserts, which the Egyptians transformed into
fertile ficlds.  Near to Babain are the ruins of an aque-
duct running towards Lybia; it bears the majestic
character of the works of this people; works not less
miraculous, and certainly more useful than the pyramids
or colossal figures of Thebais. They prevented the
ravages of the high inundations, and supplied the defects
of the low ones—thus conducing to the sustenance of mil-
lions of inhabitants.4

It appears that < the castle of Cairo contains a curious
well, sunk in the rock to the depth of 280 feet, and having
a circumference of 42 feet. 1t consists of two excavations
that are not perpendicular to each other. A stair-case,
with a very gentle descent is carried round, but the par-
tition, which scparates this from the well, although form-
ing a part of the rock, is left only a few inches thick ; it
has windows at intervals, but as they are small,’ and
some of them low, the light of candles is required when
persons descend. At that part of the well where its
direction changes, there is a level space with a reservoir,
and oxen, by turning a machine, draw the water from
the bottom of the well. The water filters through the
sand from the Nile, and being impregnated in its passage
by salt and nitre, it has a brackish taste.”*

At a small village near to Heliopolis is a fresh water-
spring, said to be the only one in Egypt; and though
presumed to be supplied by water %iltered from the Nile,

* Shvarye
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the strata through which it passes, sccms not to have the
nitrous quality so common in the country. Its pecu-
liarity has occasioned it to be an object of vencration,
both by Christians and Mahometans, who alike visit it,
and with great devotion drink its water. Tradition has
also lent its aid to give it celebrity, by representing it as
the fountain where the virgin bathed the child Jesus,
when the Holy Family fled to Fgypt in order to avoid
the crucl maudate of Herod. An account has lately
appeared, stating that a fresh water-spring has been dis-
covered in the desert.

Another pation, alike celebrated for its antiquity a-
well as skill, in many of the useful arts of life, has de-
vised several machines for the samequrposes as those of
Egypt; and though resembling them in some points, in
others they are evidently inferior.  The varions produc-
tions of the Chinese afford striking and incontestable
proofs, not only of their ingenuity, but that improvement
marked the carcer of their cxertions in former times,
uniformly stationary as their efforts may have been at a
later era. Some of their contrivances for raising water also
present a remarkable contrast to the methods generally
practised by Europeans, to economize human Libour.

One of the Chinese modes of raising watcr is the fol-
lowing :—T'wo men stand opposite to each other on
planks, that are fixed so as to project over the side of a
river, and cach holds the end of a cord, to the middle of
which a baskct is attached. This they swing to and fro,
till it requires such a velocity as will assist them in
throwing water into a reservoir, formed near the bank of
the river; and thence it flows, by small channels, where-
ever it may be wanted. Another method consists in the
crection of an upright post, on which is placed a long pole,
in such a manner as to dividé it into two uncqual parts,
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and it also works both vertically and horizontally on a
pivot.  To the end of the shortest part a large bucket is
suspended, and lowered into a river to be filled, when, by
the long arm of the lever, it can be casily raised, and
turned towards the reservoir, where the contents of the
bucket are emptied.

"I'he Chinese chain-pump resembles that of the Egyp-
tians, and motion is given to it in the same manncer as the
English tread-mill. It is formed by constructing a long
wooden trough, placed in a sloping direction, and extend-
ing from the bed of a river to the summit of the elevated
ground near its bank, where the rescrvoir is formed to
receive the water,  The inside of the trough is divided
along the middle, by a board running edgewise through
its whole length; and into these channels, square flat
boards are exactly fitted in a regular series, being also
counected together, at certain distances by a chain, which
passes over rollers or wheels fixed at each end of the
trough. The square boards are called lifters, becausc
when the machine works, they forcc up the trunk a
volume of water equal to their respective dimensions.
"I'bat part of the machine which furnishes the means of
applying the power for working it, consists of two up-
right wooden posts, having a strong horizontal pole con-
necting them together at their upper ends.  About three
or four feet below this cross picce, is placed a large
woaden roller, over which the chain and lifters pass; and
to this roller are fixed circular ranges of wooden arms.
projecting from it, in the shape of the letter T'; the
cross pieces of these for the feet to rest upon, being made
round and smooth. When thus completed, a rotatory
motion is effected, by men treadinf upon the projecting
arms attached 1o the roller, whilst they support them-
sclves by holding the horigontgl bar that connects the
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two upright posts, and hence o continued stream of water
is elevated. The quantity raised is proportionate to the
size of the machine, and the power employed, for they
are constructed of different dimensions, according to the
purposes for which they may be wanted. The Chinese
use them for raising water into reservoirs out of rivers
or canals, or transferring it from one pond into another,
and they also apply it to the purpose of draining ground..
Machines of this kind are sometimes constructed with a
vertical cog-wheel affixed to the axis of the roller, and «
large horizontal wheel connected with it, so that a buffalo,
or other animal may be employed to work them.  But
those of a small size are very common, and are worked by
a handle and crank, like that fixed to the common
grinding stonc;—such a portable contrivance  being
deemed a8 necessary and useful by the peasants of
China, as the common spade is to those of some other
countries.*

Another hydraulic machine, already alluded to, as
attributable to the inventive genius of Archimedes, is the
cochlion or screw.  This contrivance consists of a leather,
or metal pipe, folded spirally round an inclined cylinder,
having the lower end of its axis adapted to work in a
socket, with its upper end inserted in a groove, and a
handlc likewise attached for the purpose of turning it.
Both ends of the pipe are left open, and the lower
being placed in a well, cistern, or river, below the
surface of the water, by turning the spindle, the revolv-
ing motion occasions the water to ascend, and flow out at
the upper end into the reservoir constructed to receive it.
‘The machine may be made with two or more pipes, folded
parallel to each other: and if the inclination be consider-

* Staunton's Embassy to Chinn.
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able, it may be worked by a running stream; however,
in this latter case, it is liable to be choked with weeds, or
other substances, which diminish its power, and somec-
times their removal is difficult.

The Persian water-wheel differs in its construction
from the other machines heretofore described. It is
fitted in a strong wooden frame, and when used upon a
running stream, float-boards are affixed to the outside of
its circular rim. From the inside of the rim strong iron
rods project horizontally, and to each of these a square
bucket is suspended by iron loops, so that in ascending
and descending as the wheel revolves, all of them may
hang perpendicularly, excepting those that dip into the
water, and the one which may be at the highest point.
Near to the top of the frame, and on the side opposite
to that where the wheel moves, a trough projects so far
as to intercept the buckets and tilt them, and thus each
in succession pours its contents into the trough in
passing over it. Besides, bent springs are fixed to that
side of the bucket, which comes in contact with the
trough, so as not only to break the force of their
motion, but render their tilting effectual for discharging
the water.

A water-wheel commonly used in China effects the
same purpose as the Persian. It is formed wholly with
bamboos ; and short pieces of a large diameter having one
end stopped up, are fixed, at regular distances, on the
outside of the rim of the wheel. They are placed horizon-
tally with such an angle as allows them to dip into the
water by the revolving of the wheel, and thus being
filled, they retain the water during their ascent, but pour
it into a trough, adapted to reccive it on the descending
side.

The principle of Archimedes’ screw machine has
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sometimes been applied to water-wheels, by making the
rim, axis, and spokes hollow, the latter having a curved
shape, and each communicating with the axis by an
orifice. By the vevolution of wheels thus constructed,
the spokes collect the water, and as they ascend it flows
through the axis to escape at its apertures, and falls into
a cistern which is placed below the axis. It will be
cvident that all the above machines may be worked by
animal power, and are therefore applicable to a variety
of useful purposes, according to situations and circum-
stances. Though the preceding descriptions of hydraulic
machinery may convey a favourable view of the scientific
attainments, and mecchanical contrivances of different
people, in various cras, yet, ingenious, useful, and
cffective as they may be for their object, how incffubly
inferior, and limited in their application to the mighty,
and almost indefinite power of the steam-engine !

Ample as may be the provision, beneficently afforded
by the bounty of nature, for the wants of mankind, in
some places the great difficalty of obtaining a sufficient
quantity of clear soft water for common uses, has lud to
the invention and adoption of some very peculiar schemes
to procure and preserve it. For this purpose capaciou-.
subterrancous cisterns have been constructed in various
cities. At Jerusalem, these contrivances are commonly
formed under the houses, as receptacles for the water
produccd by rain ; and thosc discovered among the ruins
of Alexandria, in Egypt, are remarkable for their mag.
nitude. Kt is probable that they were filled when the
Nile overflowed the country, and some of them rest on
two or three ticrs of arches, supported by large stone
columns. ' The water was conveyed to them by the canal
of Canopus, which had a passage under the walls near
to Pompey's pillar, whence, by various subterrancan
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tunnels, it flowed to the highest parts of the city. As
the cisterns occasionally require cleansing, they have
perpendicular apertures resembling round wells, and
holes are formed in the sides, at short distances, to enable
workmen to descend. At present the water is drawn up
from them by means of a windlass, and people scil it in
leather bags that are carried on camels to the houses. It
is stated that at Smyrna and in its vicinity, several arched
vaults and tunnels exist, which are well built with hewn
stone, for the purpose of collecting and preserving rain,
the place being naturally deficient of such as is good for
beverage and other domestic uses.

The city of Venice is extensively supplied with rain-
water from the public and private cisterns, which have
been constructed for the purpose of collecting and pre-
serving it. One of the principal public receptacles of
this description has its site in the court of the Ducal
Palace, and the peculiarities of its formatisn entitle it to
notice.  In order to construct it the earth has been exca-
vated to the depth of nearly twenty-four feet--the bot-
tom resembling a parabola of six or seven feet radius.
The centre has a well, formed with mason-work, the
stoncs of which, at the lower part, are placed together
without mortar; but the remaining part of the cistern,
around the well, is filled with sand. In the middle of
this bed of sand, and concentric to the external line of
the paraboloid, a small tunnel is constructed, having
several aperturcs in its upper part ; and the whole surface
of the cistern, excepting the well, is covered with a pave-
ment, corresponding with that of the court. ~As proper
channcls and aperturcs are constructed for the pur-
pose, whenever rain occurs, theeswater that falls from
the roofs of the houses, flows to the channels con-
nected with the reservoir, and penetrating the sand,
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passes along the tunnels to the lower part of the well,
whence it rises in a transparent state. Thus every
morning the well becomes full; and though the level
of the water may occasionally vary according to the
quantity drawn off, yet the reservoir continually fur-
nishes it clear and fresh. By such means a considerable
supply of good soft water is generally afforded to the
inhabitants of Venice, except in very dry seasons. A
large quantity is also obtained from the river Brenta,
whenee it is conveyed in barrels to the city by barges
cmployed for the specific object.  Some of the vessls
are also fitted up with large cisterns, having pumps to
discharge their contents.

The circumstance of collecting ruin-water in cities,
has given rise to some interesting remarks by Professor
Leslie, who states, that ¢ it has been computed the
quantity of rain which falls annually over any city, if
carefully collected and deposited to purify in cisterns,
would be sufficient for the supply of the inhabitants, at
least in all the essential domestic and culinary purposes.”
He also observes, that *“ the roof of a lofty house w
Paris, containing on an average, twenty-five lodgers,
might deliver aunually 1800 cubic feet of rain-water,
which would furnish each individual, daily, the tifth part
of a cubic foot, or about thirteen pounds avoirdupois ;—
rather a scanty portion, to be sure, according to our
modern ideas of comfort.™® The following observations
of the same writer are also important from their applica-
bility to practice :—

4 The vast energy which capillary action derives from
the combination of numerous and very minute orifices,
is illustrated and confrmed in a striking wmanner, by an

* Lexlie's Elements of Natural Philosophy, p. 400,
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application of the Atmometer, an instrument designed
to measureswith accuracy the quantity of evaporation in
a given time. A thin ball of porous earthenware, about
three inches in diameter, is ccmented by its narrow neck
to a glass tube, a quarter of an inch wide and three feet
long. 'The whole cavity of the ball, and of the tube
heing now filled with recently distilled water, is inverted,
and set upright in a small cistern of quicksilver. The
surface of the ball soon loses its glistening humid appear-
ance, but the evaporation continues just as at first, and
the water rises gradually in the tube to supply the in-
cesant consumption.  The quicksilver follows the water,
and mounts with greater or less rapidity, according to
the slenderness of the tube, and the drypess of the en-
circling air of the room, from two to five or even eight
inches every day.  “This ascension is nearly uniform, till
the quicksilver has gamed an elevation of perhaps twenty
mches.  The water having then its atmospheric pressurd®
lessened, yields a portion of its contained air, which,
colleeting within the ball into a diffuse vapourr checks
by its elasticity, in some degree, the rise of the water
and the quicksibher in the tube. Hbwever, this pon-
derous fluid still continues to mount, though more slowly
than before: and, in the space perhaps of ten days, it
stands scarcely an inch below the level of the barometric
columm. In this situation it remains, till the whole of
the water within the ball has evaperated, and the. pores
are again opened to the admission of the external air.
When this event takes place, the mercury in.the tube
suddenly falls down into its cistern. . =

« The attraction of the very fine pores of the Atmo-
ineter, is thus more than sufficient ® mipporta load of
mercury equal to that of 400 inches of water. 'I‘h?se

: N
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pores arc smaller than the ten thousandth part of an
M‘- »

“ We may hence: conceive the rise of water through
successive strata of gravel, coarse sand, fine <and, loam,
and evep clay. If the gravel were divided into spaces
of the hundredth part of an inch, the water would ascend
more then four inches; but sipposing the particles of
the coarse gand to be the five hundredth part of an inch,
it would mount through a bed of sixteen inches of this
material. Assuming the fine sand to have interstices of
the two thousandth five hundredth part of an inch, the
midity would be drawn ap through a wew stratum of
seven feet thick ; and if the pores of the loam were only
the ten thousandth part of an inch, it weuld gain the
farther height of twenty-five feet and a half through the
soft mass. The clay would retain the moisture at a
greater altitude, and in this way each stratum of finer
pulverization might successively raise the moisture still
bigher. But, though the extreme subdivision of the
particlék may carry the elevation almost to an unlimited
extent, yet will it also retard the insinuation of the water.
Hence, the use of clay in puddling, or choking up the
grosser pores, which might favour the efffux from a
a dum.”*

I such be paturally the force of capillary action, does
not the circumetance suggest how extensively useful its
application might be made to affect tat most desirable
object-~the purifying of water previous to its being per-
mitted to go from water-works into the cisterns for do-
mastic purposcs? Would it not be practieable so to com-
binosshis potent principle with that of pressure, as to

¢ » hl“ﬁ P. 361 .4,
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render the reservoirs at such cstablishments eflicacious
filters, by some peculiar adaptations in their construction ?
The reservoir at the Ducal Palace of Venice affords an
mnstance of the kind; for its centre consists of a large
circular well, which is formed with a bed of sand sur-
rounding it, so that all the water passes through, and
consequently flows m a pellucid state to the fountain,
whence the mhabitants obtain it. In those places where
the supply of water is usually procured from rivers con-
stantly in motion, the adoption of such a plan would
prove highly advantageous, and such sources would gene-
1ally furmsh the means of having a large head-pressure
of water to facilitate the attainment of its object. This
arcumstance may not be unworthy of the consideration
of (nginecrs, in the arrangement of any new works, or
the improvement of others that have been heretofore
constructed.

The exigencies and cnjoyments of mankind have fre-
quently occupied the serious attention of philosophieal
observers, who, after nicely serutmizing the varied ope-
wations of nature, have endeavoured # deduce rational
and uscful conclusions. One of their statements is remark-
able, and probably resultcd from a rigid examination and
comparison of facts: these have led to the inference that
the average quantity of water supplied by rain, in some
climates and situations, lias a relative proportion to the
absolute wants of the inhabitants of a populous city. It
would, however, be indiscreet to rely solely upon such a
casual source, which might occasionally expose them to
much inconvendence, from the time of rain falling, as
well as its quantity, being both variable and uncertajn.
Hence, in many cases, & deficiency might cocur, when
plenty was most desirable ; and the probability of such
contingencies, imperatively urge to the adoption of

N2
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methods, which may be certainly cffective for attaining so
important an object, as a plentiful supply of salubrious
water to & great population, whatever difference may
happen ib the state of the seasons.

The site of Lishon, as well-as the ground in its vici-
nity, consists chiefly of limestone and basalt, which render
it necessary to obtain good water, at about three leagues
distance, for the beverage, and other uses of the inha-
bitants. The source consists of several springs that are
near to the village of Bellas, and their produce is con-
veyed to Lisben by an aqueduct, constructed of a kind
of white marble, and finished in 1738. In sotne parts its
course has been excavated through hills; but near to
Lisbon it is carried over a deep valley, for a length of
2400 fect, by means of several bold arches, of which the
largest has a height of about 250 feet, by & breadth of
115. The arches being pointed have an interesting
aspect, particularly when viewed from below, the interior
of the spacious vaults being not only majestic in appear-
ance, but reverberating every sound. The water flows
through a stone ttmnel, or covered arch-way, about cight
feet wide, formed'in the middle of the structure; and on
cach side there is a foot-path, with a parapet wall, having
‘a sufficient width for two persons to walk. The aqueduct
enters the town, on its northern side, at a place called
da Amoreira, where it branches into several others, in
order to supply the different fountains, from which the
inhabitants are supplied.  Persons, denominated gallegos,
obtain 4 subsistence by selling the water, which they pro-
oure at the fountains in mﬂsharrela,und afterwards cry
it through thestreets. :

Formerly Algierschad neither well- nor founwns, but
oonsiderable improvements, in this respect, have been
introduced into that once remowned seat of barbarism
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and piracy. It is at present supplied with excellent
water, from the mountains in its vicinity, by two aque-
ducts, which have been constructed to convey it to
varjous fountains, erected for the purpose of its distribu-
tion amongst the inhabitants.

The city of Valetta, in the island of Malta, derives its
supply of water from a source near to Bosquetta; and
an aqueduct, oonsisting of some thousands of arches,
conveys it to the inhabitants.- The execution of this
immense work is said to have been effected, at the private
expense of one of the Grand Masters.

The inhabitants of nearly all the capitals, as well as
the principal cities and towns on the continent of Europe,
and other parts of the world, are, however, supplied with
water, either from contiguous rivers, or by wells formed
for the purpose. The sale of this necessary article of
human subsistence, also furnishes employment, in some
countries, to a great number of people, who eamn, by
such an occupation, a miserable livelihood, Such was for-
merly the case in many, and, to a certaiti degree, is still
s0 in some, of the large towns even of this country. But
the practice has evidently prevailed ffom an immemorial
period ; for ¢ hewers of wood and drawers of water,” is
a proverbial expression of the highest antiquity, and
seems to have been generally employed to designate that
painful and tilsome labour, which obtained but trivial
remuneration, and was deemed nearly, if not quite, equi-
valent to positive slavery.. How striking the contrast,
how inestimably superior, in ‘every. peint-of view, the
methods iatroduced by science and art, to afford the
abundant supply of water to London, Edmburgb, and
other great cities in Britain! - :
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' CHAPTER X. *

Methods ernployed by the mc;lt Romans to obtain clear water.
Magnificent structures o opulent. Baths of Dioclesian,
Antoninus Caracalla, and Titus. Sumptuous baths of private
individuals. Fimst aqueduct constructed by Appius Claudius.
Roman custom of bathing off different occasions. (iymnastic
excrcises connected with the bathe: temperature of the water
various. Use of oils and perfumes. Reflcctions of Pliny.
Number of agueducts incrcased by Agripps. Frontinus
appointed to the office of Adile: his meritorious conduct
Large quantity of water suppbed to Rome Cloace.

Tux multitudes of civilized peuple mngrcgmng in great
cities, have ngf only the same positive wants as the rude
inhabitants of the woods and the wilds, but their habits
and tastes are also connected with a diversity of conve-
niences and. comfosgs, requiring a plentiful supply of
water. Hence, many practices, inteoduced during the
progress of refinement and luxury, have rendered schemes
for readily affording a large quantity, important objects
for exercising genins and stimulating industry. - Probably
a.amore appropriate and striking illustration of this state-
ment camot be adduced than that of ancient Rome,
where the public and private pleasures or anusements
of its inhabitauts, or attention .te health and cleanli.
ness, Jed them to construct very stupendous works, to
supply-abundance of water for their viirioms purposes.
Though the tavages-of time, and the vipleixcs of barba-
rians; have either injured ¢t destroyed many of their
elaborate and magnificent structures, yet the whole of
some, and parts of pthers, still remain to gratify curiosity,
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and excite admiration ; so that susceptible and cultivated
man comtemplates such noble and uscful contrivances
with the most lively cmotions, as extraordinary monu-
ments of human ingenuity and labour. To the philoso-
phical observer they prove fertile sources of instruc-
tion, by exhibiting the state of science, and the excellence
attained in architecture and several other arts, at the era
of their construgtion, as well as by vividly and forcibly
pourtraying the voluptuous propensities, habits, and
enjoyments, which formerly prevailed amongst the opu-
lent, ambitious, and haughty residents of ** the eternal
city.”

During that splendid and extraordinary career pursued
by the Romans, till they attained the acmé of their glory,
the wealthy and powerful amongst them not only acquired
a taste for the most luxurious pleasures, but vied with
each other in the erection of magnificent edifices, suitable
for every purpose conducive to their enjoyment. The
diversified productions of genius and skill were eagerly
and incessantlv sought to augment the mamber and inten-
sity of their gratifications. Hexnce, originated the con-
struction of extensive galleries, supported by marble
columns and noble arches, covered and embellished with
similar materials; The most clegant and transcendant
works of art, consisting of statues; paintings, and baio
relievos, adorned these superb structures, which some-
times..contained the plunder of -cities, and even that of
whole provinces. --Indeed; thelr historians and- arators
represent the military commanders; ‘and' civil governors,
as alike practising the greatest-eéhormities to obtain pos-
session of. thie wiaster-pieces of Grecian soulptors, painters,
and other artists. - Even Murcellus, Scipio; and Pantus
Zmilius, although so much eulogized for other achieve-
ments, indulged in the most awdacious rapacity, by seizing
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whatever they found remarkable for exccllence, in the
different countries where their power was exercised.

The strongest colouring is employed by Livy, to
depict the conduct of those celebrated men ; and, among
other facts, he affirms that Marcellus conveyed to Rome
the statues and pictures which abounded at Syracuse, but
he designates them as  the spoils of epemies, and acquired
by the right of conquest™ Though this circumstance
first occasioned the Romans to admire the finished pro-
ductions of the most eminent for penius, taste, and skill,
amongst Grecian artists, yet to the same cause may be
ascribed that unprincipled cupidity, which afterwards
characterized their proceedings in pillaging the houses of
wealthy individuals, a8 well as the temples of the gods,
and even some of those in the city of Rome, which had
formerly been adorned by the efforts of Marcellus !* In
the oration against Verres, Cicero charged him with
having committed similar excesses whilst officiating as
Preetor, in Sicily, by stripping cities, temples, and privatc
houses, of all their valuable statues, pictures, marbles,
and bronzes of every kind. But these nefarious spolia-
tions were commonly practised by the principal officers ;
and such depredations furnished their galicries at Rome,
and their villas in:the country, with the finest works of
défferent nations. © Indecd, there seemed to be a rivalry
for the possession of the greatest number and variety of
pre-eminent, sumptuous, and precious.arnaments, regard-
less of the ignoble means employed to vbiain them..

Great, however, as was the propensity to. indulge in
gorgeous display and woluptuous EXLrAVAGINDP, in many
instanges, the wealtby Romaus devoted Abeir superb
and highly embelﬁ-hqsl galleries to different uscful and

* Livii Higt, Lib, xx%v, cap. 40,
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laudable purposcs.  Some of their saloons being the recep-
tacles of libraries, as well as the finest works of sculptors
and other artists, persons who were eminent for their
mental endowments, or moral excellence, usually resorted
to and assembled in them, to,participate in the rational
delights of social intercourse, and the improvement
resulting from literary conversation. In such places
Cicero, and Virgil, and Horace, luxuriated amongst
intellectual entertainments; for here philosophers dis-
puted, orators declaimed, and votaries of the muses
recited their effusions to persons of both sexes and dif-
ferent ages, who indiscriminately mingled together in
friendly communion. In these assemblages sages also
imparted the fruits of their experience, and ‘thence the
aspiring vouth of Rome imbibed lessons of wisdom and
virtue, animating them to perform magnanimous deeds,
for the glory of their country, and to sccure for them-
selves an imperishable name. :

But amongst the superb structures of the Romans, the
very extensive baths, or bagmios, hold a prominent place,
and probably afford the most striking instances of their
luxurious taste and habits. A considerable portion of
these, constructed for Dioclesian, Antoninus Caracalla,
and Titus, still remain to gratify the curiosity of the
moderns ;* and these:vestiges consist of numerous apart-
ments, abounding with- ornaments. In the construction
of the different parts, the finest kinds of marble are
employed'; and whether regarded for magunitude or mag-
nificence, both ‘must be .deemed extraordinary. - Lofty
arches, supported by stately columns, form:many of their
interior divisionsy . The roofs are also curiously vaulted ;

* The bathsq:)‘f‘ Dmt\les);an occil'i;ied a‘spla;.:é of more umi\"'ibdo
yards in length, with a similar breadth; and those of Carucalla
would accommodate about 3600 persons.



186 HMYDRAULIA.

and the walls were originally decorated with a diversity
of beautiful designs, finely executed in relief. Indeed,
if credence be due to early writers, extravagance and
fastidiousness were almost unlimited in the formation of
these establishments. Segeca complained that some of
his countrymen disdained to put their feet in baths that
were pot laid with precious stones;—a statement appa-
rently countenaaced by the elder Pliny, who expressed a
wish that good old Fabricius could witness the conduct
of his posterity, because the women required the seats of
their baths 1o be made of wsolid silver;* besides, it ix
stated that some of the females actually bathed in silver
cisterns, into which the water flowed through silver pipes.
Seneca thus dilates upon their luxurious refinement and
costly indulgences.— A man thinks himself poor and
mean unless the walls arc decorated with large and pre.
cious embossments—unless Alexandrian marble be pointed
and inlaid with Numidian rough cast-—unless a rich and
curiously varicgated plastering be spread upon them in
picturesque—uniess the roof be qovered with glass work—
unless the Thacian stone, once reckoned a scarce and
curious ornsment®even . in some temples, now compass
about the basins in which we bathe our bodies, when
enfecbled with fatigue at: some trifling sport—in short,
unless the water be conveyed by a silver spout.™f -

. The enumeration of afew facts relating to the occu-
pations, customs, -and amusements-of the Romans, in
different cras, will show-the importance of their aque-
ducts, which have so0 often-bein the thawe of panegyric.
In the estly duys.of the. republic, bathitig.ses practised
onlyon pertienlér occasions; . such .s:Aliv. fairs, or
public assemblies fesr political and -other parposes, which

* Plinii Nat. Hist, lib. xxxiii. m'. 12
+ Sencom Epist. 86. -
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occurred at intervals of several days, when, as necessity
or pleasure might prompt, the Tiber and-other rivers, or
pools, served for baths. At that peried no artificial con-
trivances of the kind had been coostructed ; and ghe first
instanee of water being conveyed to Rome from a dis-
tant place, occurred in the year 422 from the building
of the city, when Appius Claudius, the censor, directed
the formation of the aqueduct, which was thence called
Appia Claudia. Previous to the construction of this
useful work, the inhabitants' geserally procured the
supply of water for all their purposes, either from the
"L'iber, or the wells and springs in the vicinity of Rome.
The method of conveying water to Rome, by an aque-
duct, proved so advantageous as soon to-occasion the
number to be increased; and by thus facilitating the
means of obtaining a large supply, the opulent were
induced to construct baths, and therme, or bagnios, for
their own accommodation. Originally, the latter struc.
tures were remarkable for simplicity, and formed a
striking contrast to the sumptuous edifices crected at a.
subsequent period; but in. the ‘progressive changes of
manners among the Romans, frequent 4nd daily bathing
became one of their practices and amusements, which
therefore oocasioned the bonstruction of many private and
public baths. ‘The. public establishments of this kind
were open at. certain. stated hours of the. day, when, at
the sound of .an instrument resembling a bell, every
citizen, without any distinction-of rank, might avail him-
self- of «the wpportanity. of #enjoying. the pleasure and
advantage, ‘ofiising -them. = Generally, : the :attendance
was assiductuland regular, from the habis wf bathing
being held in thehighest estimation; so that theee who.
abstained, usually exposed themsclves to reproach, as
lazy or negligent. It may likewise be observed, that



188 HYDRAULIA.

their use constituted oné of the principal recommenda-
tions of their physicians, as a remedy for various discascs.
Gradually, however, was introduced the custom of
connecting with the baths, the buildings appropriated to
the gymnastic games; and, probably, this circumstance
.may be one reason for the great increase of their magni-
tinlle, as well as some addition to their number. The
assemblages of people on such occasions, and the violent
exercises of the numerous individuals engaged in those
amusements, rendered capacious baths not only desirable,
but also indispensable. Hence, their amazing amplitude
induced one of their historians to compare them to pro-
vinces, rather than any other objects, from the great
number of their spacious rooms, extensive galleries, por-
ticos, terraces, gardens containing ponds, with streams
of water running through them ; and also having various
kinds of promenades, planted with trees, so as to resemble
woods. ~
The private baths of the opulent Romans, astonished
alike by their sumptuousness and magnitude, as well ax
their elaborate and costly decorations. Edifices of this
kind usually consisted of an assemblage of lofty and spa-
cious apartments, with roofs supported by beautiful mar-
ble pillars, and the pavement formed of elegant mosaic
work. ' The walls were generally covered with the finest
marble, often of different kinds, and at the same time
richly adorned with the most exeellent sculptures and
paintings, that the ingenuity or skill of the best artists
could produce. Even thé basins for the water werc
formed efther with marble, porphyry, ororisntal granite :
some ‘of theni being permanently fixed; whilst others werc
made to be sispended, so that the plessure of bathing
might be increased by a gentle and easy rocking
motion. Different apartments alvo contained baths, of
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which the temperature could be varied and adapted to
the taste and desires of those who frequented them ; and
for this purpose large brick stoves communicated heat to
several at the same tine, so as to afford the accommoda-
tion of either a tepid, hot, or steam bath.

Another practice that commonly prevailed among the
Romans, evinces the utility of these contrivanyes. K’ﬁe'
vious to taking that repast, which in modern times is
called dinner, it was their custom to bathe; and this pro-
bably may have been the chief reason for the principal
baths being formed contiguous to the dining-room. As
the splendid mansions of the wealthy usually contained
large and commodious basins, in which persons could
enjoy the pleasure and exercise of swimming, on occasions
of social festivities, the guests were offered the use of the
baths before participating of the feast.

The Romans generally began their bathing with hot
water, and concluded with cold, when they afterwards
underwent the operation of rubbing with oils and per-
fumes. Persons of both sexes equally indulged in these
refreshing and healthful enjoyments. At one period the
public baths were indiscriminately useds but as such pro-
miscuous bathing gradually became offensive, by its
diminishing or destroying the delicacy of moral feeling,
and a due regard for decorum, it was consequently pro-
hibited, when each sex had separate baths provided for
their respective use. Male and female slaves attended
the public baths to perform different services; and these
people had designations according to their several employ-
nents: someheated the baths, others had the. care of the
clothes of those. who bathed; whilst another class was
cngaged in rubbing the bathers wigh oils and perfumes.
Considerable revenues were applied to the maintenance
of these establishments; and officers, appointed by the



190 HYDRAUT 1.

government, supcrintended them. It may not be irrelc-
vant t¢ remark that, although no distinction of rank, o
quality precluded admission to them, and whatever dis-
regard of delicacy or decency might occasionally have
occurred, at one time it was considered unbecoming for a
father to bathe with his own sons, or sous in law, when
they had arrived at the age of puberty. This fact may
appear to be singular, but it serves to illustrate the modi-
fications of manners and moral sentiment, in differcnt ages,
even among the people of the same nation.

The reflections of Pliny concerning the aqueducts for
supplying Rome, evince the admiration excited by thom
at the period of his writing. * If any person,” he observes,
“shall very attentively consider the abundance of water
conveyed to the public, for baths, fish-ponds, private
houses, fountains, gardens, villas,—conducted over archos
of considerable extent,—through mountams perforated for
the purpose, and cven valley s filled up, he will be disposed
to acknowledge that nothing was ever more wonderful
the world.”® The first of these grand structures men-
tioned in a former page as being formed during the cen-
sorship of Appis Claudss, and thence denominated
Appia Claudia, had its source in the district of Tusrulum,
where, after making a circuitous course of about 800
paces, it proceeded through a deep subterraneous channel,
more than eleven miles in length, and entering the aty at
the Appian Way, delivered the greater portion of its
water in the Campus Marfixs.

‘The formation of ancother nqueduot, the dgua Martia,
originated with Quintus Martius, Jt bem M a spring,
thirty-three miles from Rome, having' & circuitous
channel along the surface of the for three miles, 1t

* Plnis, Nat, #hst. Iib, xxxvi. cap. 13,
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then entered a tunnel sixteen feet in diameter, whence it
continued for thirty-eight miles; having also in its ourse
a series of nearly 7000 arcades, with an elevation of
seventy feet. In various parts of this extensive aqueduct
deep cisterns were formed, for the purpose of receiving
the sediment deposited by the water ; and at certain dis-
tances, the upper parts had apertures for the cscape of
air, that might be collected in the conduit. The water
supplied from this source is represented to be remarkable
for its green colour ; and Pliny, in his Natural History,
particularly celebrates its excellence, for when treating of
the qualities of waters, he thus eulogizes it :—* Among
the blessings conferred upon the city by the bounty of the
gods is the water of the Martia; the clearest of all the
waters in the world, and distinguished for coolness and
salubrity.” *

From the obvious utility of these important works to
the wnhabitants of Rome, different persons were induced
to construct others of a similar kind ; and hence, at suc-
cessive periods, their number was greatly augmented.
During the reign of Augustus, some of the aqueducts,
which had long been erected, being found in a decayed
condition, Agrippa, who then held the office of Zdile, or
principal curator of the public works, not only repaired
theirr dilapidations, but also constructed a new one. All
the aqueducts being formed with a slight descent, the
water always flowed in a gentle current; and through
nearly the whele extent of the channels they were covered.

Among the noble works constructed by Agrippa was
the aqueduct called Agua Virginia, which began at a
COIOUS gy — the middle of a . . miles dis-

tant from Rowie, bat s winding channel extended the

Plinn, Nat, Hist bb xxxi. cup. 3,
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length of about twelve miles, passing in its course through
a tunnel 800 paces long. According to the statement of
Pliny, the aqueducts at this period were rendered emi-
nently subservient to the improvement and embellishment
of Rome ; for with the view of facilitating the use of the
waters, by making them gencrally accessible, he states
that Agrippa, “ in the course of one year actually formed
seventy pools ; 105 fountains, and 130 reservoirs, besides
adorning all these works with several hundreds of marble
statues and columns,” * It is likewise remarkable that
the Aqua Julia and Aqua Tepula conveyed their water
by the same course as the Adgua Marcia, their respective
channels resting upon arcades crected one above the other.
The latter was the lowest, the Ague Tepula formed the
second, and the dgua Julie the highest.  Though thus
combined, they were cvidently built at different periods,
and the still subsisting ruins of this extraordinary struc-
ture, indicate its pristine grandeur.

But the most accurate and circumstantial information,
relative to the aqueducts, has been conveyed by Sextus
Julius Frontinus, to whom the Empceror Nerva confided
their superintendence. Endued with superior talents,
and a cultivated understanding, his chicf aim seems to
have been the performance of the duties of such an office
with fidelity, diligence, and propriety; for on his entrance
upon its important functions, he anxiously and sedulously
endeavoured toacquire the knowledge requiste for enabling
him to fulfil them effectively and satisfactorily. To the
laudable disposition, and ncritorious exertions of this
accomplished man, the public are indebted for a treatise
Concerning the Aqueducts of the City of Rome, in the pre-
face to which, he affigms it to be * disgraceful for a man

* Plinii, NVat. Hyst. 1ib. xxxvi. cap. 13.
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of sense, to depend upou the instruction of subalterns for
directing him in the performance of his duty.” How
noble and magnanimous the sentiment! And how worthy
of imitation by those who may occupy momentous and
responsible stations in society !

According to the statement of Frontinus, the supply of
Rome, prior to his time, was effected by nine great aque-
ducts; but during the reign of Nerva, five more were
constructed, and under successive emperors the number
appears to have increased to twenty. Besides those already
noticed, two of the most remarkable of these structures
were the Old and New Anio; and these aqueducts
derived their names from being the means of conveying
the water of that river to Rome.  The former began its
course above the Tiber, near the thirtieth mile-stone from
Rome; but the sinuosities of its channel rendered the
length of it nearly forty-three miles. The latter was,
however, constructed on a higher level, with its course
along the surface of the earth for 7543 paces, when it
entered a subterrancan tunnel of the length of 54,267
paces. This structure was formed during the reign of
Nero, and it contained more than 600 arches, some of
which exceed 100 feet in height.

The Aqua Claudia, another of these stupendous and
magnificent works, was begun in the time of Caius Ceesar
Caligula, and completed during the reign of his succes-
sor Claudius,  This extraordinary cdifice was built with
hewn stone; it commenced at the distance of about thirty-
cight miles from Rome, and its elevation was so great as
to adapt it for supplying all the hills of the city, even the
highest. It had a subterrancous chanm-l for thirty-six
miles and a quarter, afterwards runmng along the surface
of the ground ten miles and three quarters in length, it
passed through a vaulted tunnel thiee miles, besides heing

o
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continued for the extent of seven miles on arcades, some of
them very lofty. This grand and extensive aqueduct still
continues to afford its advantages to the inhabitants of
the modern city ; and from the great excellence of the
water afforded by this source, it has obtained the appel-
lation Aqua Felice. Our moral didactic poet, John Dyer,
while residing in Ttaly, contemplated these magnificent
works, and has given the following felicitous description
of them :—
“ The radiant aqueducts

Turn their innumerable arches o'cr

The spacious desert, brighteniny in the sun,

Proud and more proud in the august approach:

High o'er irriguous vales, and woods, and towns,

Gilide the soft whispering waters in the wind,

And here united pour their rilver streams,

Among the figuredrocks, in murmuring falls,
Musical ever.” The Ivans of Rome,

Limpid and salubrious water seems to have been genc-
rally held in the highest estimation by the ancient Romans,
from their sparing ncither labour nor expense to obtain it
A circumstance strikingly evincing their solicitude to have
this fluid pure and transparent, was that of actually pro-
curing it from the distance of thirty miles beyond Tivoli,
though the cascade at that place is more clevated than the
site of the city of Rome. On this subject Professor T.eshie
observes that, ¢ Trajan showed particular solicitude in
improving the aqueducts. Those works were exeeuted
in the boldest manner ; nothing could resist the skill and
enterprise of the Romans; they drained whole lakes,
drove mines through mountains, and raised up the level
of valleys by accumulated arcades. The water was kept
cool by covering it with vaults, which were often so spa-
cious, that according to Procopius, who wrote in the time
of Belisarius, a map-on horseback could ride through
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them.  So abundant indeed was the supply as to induce
Strabo to say that whole rivers flowed through the streets
of Rome.”* It has been stated that the number of reser-
voirs was more than 1300; and that the quaatity of water
daily amounted to 500,000 hogsheads.

¢ The great abundance of water which, at one period,
was canveyed to Rome, has often excited admiration and
astonishment. From Frontinus’s statement it appears that
the nine aqueducts constructed prior to his appointment
to be curator, daily supplied 14,018 guinaria of water,
which quantity is equivalent to 27,743,100 cubie fect.
But after the construction of various others, and the whole
were i full operation, the supply probably amounted to
50,000,000 cubic feet; if therefore the population of
Rome, at that time consisted of 1,000,000, fifty cubic feet
would be the proportionate quantity for cach inhabitant.
According to an cstimate of M. Prony, three of the aque-
ducts which at present supply Rome, the Adqua Felice,
Juliana, and Paulina, with some other sources, deliver
every day, 5,305,000 cubic feet of water, which being
divided by the number of its present population—130,00
—averages about forty cubic feet for cach inhabitant ;
making the proportion only one-fifth less than the supply
m the most splendid and populous era of ancient Rome.”

Professor  Leshie remarks that ¢ such a profusion
altogether  transcends our conceptions.  The supply of
London in the year 1790 was only 2,626,560 cubic
feet daily ; and even now when the rivalship of the
several Water Companies has almost deluged the streets,
it amounts only to 3,888,000 cubic feet.  This quantity
is abundantly sufficient for all tlw wants of a luxurious
mass of mhabitants, cqual ccll.unl) to the population of

* Llem. Nat, Dhik p. 418,
oQ
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ancient Rome, where the consumption, however, was
fourteen times greater.  How paltry then appears the
actual supply of Paris, amounting only to 293,604 cubic
feet of water a day! It affords scarcely half a cubic
foot, or thirty pounds avoirdupoise, to each inhabitant,
in a population of upwards of 600,000.”*

As a sequel to this narrative, perhaps, it may hot be
uninteresting to notice the Cloacer, or sewers of Rome.
Pliny designates them as ¢ the greatest of all the works; ™
and according to his description ¢ they were constructed
by cutting through, and forming enormous tunnels in the
hills on which the city was built, apparently suspending
it to a considerable extent, so that vessels might sail under
it.  During the time that Agrippa was .Edile, he con-
trived that seven different streams should unite in them,
so that their collective force occasioned such a rapid cur-
rent, as agitated and carried away every thing entering
into them.  Sometimes they reccived the superabundant
water from the floods of the Tiber, when the mecting of
the different streams produced furious contention, and by
their commotion beat violently against their bottoms and
sides. The ruins of buildings destroyed by fires, or other
accidents, were likewise somctimes precipitated into and
carried down their channels: besides carthquakes ocea-
stonally shook their foundations, without affecting their
stability, which was such as to prevent their sustaining
any serious injury through the long period of 800 years,
which had elapsed from the time when Tarquinius
Priscus first constructed them.™+ Such is the interesting
account given hy Pliny of the origin and use of these
extraordinary structyres, which consist of large arched

s Elem, Nat. PPhui. p. 420. These remarks were written by the
professor, in 1823,
+ Plinii, Nat. Hist. hb, kxxvi. cap. 1D
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galleries constructed in every direction under the city of
Rome. The principal channel, called Cloaca Maxima,
has a breadth of about sixteen feet, with a height of
thirty, and all the others communicate with it. The bot-
toms, sides, and arches are formed with large blocks of
stone, well and strongly connected together ; and notwith-
standing the weight of the buildings, ruins, and other
things either incumbent upon, or forced down them,
recent travellers represent that their solidity and good
condition is still very remarkable, although choked up at
one end through the neglect, laziness, or indifference of
the present public functionaries of Rome.

“ Such the sewers huge,
Whither the great Tarquinian genius dooms ;
Each wave impure; and proud with added rains,
Hark! how the mighty billows lash their vaults,
And thunder! how they heave the rocks in vain!
Though now incessant time has rolled around
A thousand winters o’cr the changeful world,
And y et a thousand since, the indignant floods
Roar loud in their firm bounds, and dash and swell
In vain, conveyedto Tiber's lowest wave,”  JouN Dyer.
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CHAPTER XIL

Materialy employed in the eonstruction of the Roman Aqueduets
Variations in forming them. Knowledge of Hydrostaties dis
played by the Romans. Lead and Earthern Pipes.  Iustru
ments ured for taking levels.  Modes of distributing and
measuring Water.  Magnitude and splendour of Antoninu,
Caracalla’s Baths; adorned with fine Paintings amd Sculptor.
Extraordinary grandeur of those erccted by Dioclesian: numbes
of People employed in construeting them. Titus's Baths on the
site previvusly occupied by the house and gardens of Maccenis,
and near the residences of Virgil and Horace.  Great numbey
of apartments in the Baths of Caracalla- their uses and conve
mences.  Methods of heating the Baths,  Motives for con
structing the great Roman works.  Contrast of modern times.

Vaniovs circumstances concerned in the formation of
the Roman aqueduets are deserving of observation ;—
for iustance, the materials employed were different even
in the same aqueduct ; and in constructing an arch of the
Aqua Martia there were used three kinds of stone, one
reddish, another brown, and a third of an earthy colour
The Aqua Claudia was constructed with a beautiful hewn
stone, whilst others were built with bricks and a strong
cement, which so firmly united them as to render the work
alinost a solid mass. Morcover, the Aqua Appia differed
from the others, by its having a peculiar construction of
width, as it approached the point where the water was
disembogued.

Although several of the Roman aqueducts might have
been constructed in a straight line, yet it is remarkable
that their contrivers adopted a sinuous course with nume-
rouws winding:.  Variou plausible reasons have been sug-
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gested for their preference of such a devious track; some
presuming its chief object was to avoid the expense of
crecting arcades of great height and solidity ; whilst others
have inferred that it solely had in view the preserving
of a gentle and equable current for the water. The latter
reason appears to be both plausible and cogent ; for if
the velocity had been considerable, the strong and impe-
tuous motion of the water would have continually kept it
in a turbid state, and consequently rendered it unsuitable
for the beverage and other uses of the inhabitants. How-
ever, another important circumstance demanded peculiar
attention and consideration ; this was the prevention of
injury to the aqueducts, from the constant attrition pro-
duced by the force and motion of a very quick current
upon the bottoms and sides of their channels, for the
repairing of such dilapidations would incvitably be
attended with great inconvenience.

The eminent professor quoted in a former page, and
who was alike distinguished for superior intellect, dili-
gencee of rescarch, and diversity of attainments, has enu-
merated several circumstances illustrative of the scientific
knowledge and mechanical skill of the ancient Romans.
His detail is concise, but it conveys much curious infor-
mation that may interest and gratify those, who may be
desirous of learning what were the acquisitions of a peo-
ple, so celebrated in the annals of the world, and whose
various achievements will never cease to obtain the admi-
ration of mankind.

¢ It is a prevailing opinion,™ observes Professor Leslic,
* that the Romans, amidst all their magnificence, were
ignorant * of the simplest clements of Hydrostatics, and

L]

* A recent publication hias the follow ing remarkable passage—
“Alanorance of the principle by which lqueds acturn to their level,
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therefore entirely unacquainted with the method of con-
ducting and raising water by a train of pipes.  Nothing,
however, can be worse founded than this notion. The
ancient writers, who either treat of the subject, or inci-
dentally mention it, are clear and explicit in their remarks,
while many vestiges of art still attest the accuracy of those
statements. Pliny, the natural historian, lays down the
main principle that ¢ water will invariably rise to the
height of its source:™ subit altitudinem exortus sui. He
subjoins that leaden pipes must be employed to carry
water up to an eminence.”*  Palladius, in his treatise 72
Re Rustica, teaches how to find springs, by obsersing
immediately before sun-rise in the month of August, the
vapours which hover above particular spots: and having
there dug a well, he direets the water to be conducted to
the farm or villa, either by a channel constructed of
masonry, or by means of pipes of lead, of wood, or even
of carthenware.d+ e allows one foot in siaty, or ina
hundred, for an uniform descent.  But if the ground
should afterwards rise, he says the conduits must be
supported on piles, or arches, or the water must be
inclosed in leaden pipes, when it will mount just to the
level of its head.t But Palladius testifies his aversion to
the use of lead as apt to become covered with ceruse, and
thereby rendered unwholesome, or even poisonous.  ‘This
consideration bad no doubt served to restrain the gencral
adoption of lcaden pipes among the Romans,  $till, how-
ever, we may infer from the allusions of the poets, that
such pipes had cowe into very common use.  They were

15 shown in the construction of aqueducts by the ancients, for sup-
plying water to towns !y -Lardner's Cyclopedia.—Hydrostatics,
p- 69.  How does this assertion accord with Professor Leslic's
authorities from ancient writers ?

* Pliniv, Na‘. Iist. xxxV1, 7. t Pallada, . 11 | 1hed.
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not cast tubular as :u’prcscm, but consisted of thin plates
of lead bent up into the form of a cylinder, and soldered
along the edge.* ‘They must frequently have given way,
therefore at this seam. * Horace asks, if the water which
threatens in the streets to burst its lead, be purer than
the rivulet that trembles and murmurs as it flows.+ Ovid
compares the gusts of blood from the mortal wound which
Pyramus, in the agony of despair, had inflicted upon
himsclf, to the accidental rupturc of a leaden pipe.} Sta-
tius speaks, no doubt with poetical exaggeration, of whole
rivers being discharged by such conduits §

“ Vitruvius describes the three principal modes of
conveying water ; but directs as the previous operation,
to trace a level (libramentum) on the ground. This
l:hration was performed by the dioptron, the water-level,
or the chorobates.  'The dioptron seems to hgve been a
sort of quadrant fitted with sights ; the water-level con-
sisted of a tube, probably of copper, five feet long, and
an inch wide, turned up an inch and a half at both ends,

* *“ In the Physical Cabinet of the University of Edinburgh, is
now deposited a specimen of ancient leaden pipe, lately brought
from Rome, where it had been dug up among the ruins of the
palace of the Cwwsars. It bears an inscription in raised letters,
mtimating the name of the plumber, and the year of the reign of
the Emperor Domitian.  Though only sixteen inches long, and
nine and a half in girth, it weighs twenty-two and a half pounds
avoirdupoise; so that the lead must be very nearly half an inch
thick. The pipe is slightly curved and rudely formed into merely
a flattened oval, two inches and a half broad, and one and a quar-
ter wide; the joining edge being filled by a quantity of melted
solder run along both inside and outside. The section corres-
ponds to a circular orifice of one inch and seven-eighths diameter.”
Leslic's Nar. Phit., p. 414.

1 Horat, Kpist. i. x, 20.

§ Ovid. Metam. iv. 120.

§ Staui, Sile. i
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and was adjusted till the water gose cqually in them;
the chorobates, or perambulator, which he considered as
the most accurate instrument, was composed of a rod
twenty fect long, having a square and plummet attached at
cach extremity.  Vitruvius allows only half a foot in the
hundred for the slope of an aqueduct.  After water had
reached the walls of the city, it was admitted into a reser-
voir or castellum, divided into three distinet and equal
compartments, one to feed the pools and fountains,
another to supply the public baths, and a third for the
accommodation of palaces and private houses. The distri-
bution of the water was commonlytffected by leaden pipes.
The smallest of these was called a denaria, being ten fect
in length, the sixteenth part of thisin breadth, and weigh-
ing 120 Roman pounds.  This gives for the thickness of
the lead, eactly the quarter of an English inch. In lower
situations, where the stress against the sides was greater,
the pipes appear to have been made proportionably
stronger.

* The quantity of water delivered from the cisterns,
was regulated by the dimensions of the spouts, termed
calices. These formed a series of twenty-five difler-
ent hinds, which served as moduli.  Their diameters
were somcetimes rechoned by ounces, or the twelfth part
of a Roman foot, but more commonly by quarter digits,
or the sixty-fourth part of a foot. The guinaria seems
to have been considered as the standard, and its width
must have corresponded to the *906 part of an English
inch. The ajutage or length of all these spouts was the
same, being twelve digits, or three-fourths of 2 Roman
foot, and therefore equal o 87 English inches.  Prony
conjectures from very probable grounds, that such was
also the altitude of a column of pressure above the mid-
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dic of cach orifice.  This estimate gives 1979 cubic fect
for the quantity of discharge of a denaria, in the space of
twenty-four hours.
¢ Leaden pipes were likewise employed to carry water
across vales, and over eminences. But it behoved to
erect, at scveral incurvations, columnaria, or chimncys,
to give veut # the air which might collect and gorge up
the passage of the whter.  Such funncls required to be
raised to near the height of the fountain head.
¢ Vitruvius, however, joins with Palladius and Colu-
mella, in recommending pipes of earthenware, as not only
iﬁume than those of legd. They
could be formed thicker, if necessary, and might be far-
ther strengthened and secured, they said, by an outer

cheaper but more whol®

coating of lime worked up with oil.  Butsuch pipes not
being glazed, it became necessary, before using them, to
fill up the pores by a sort of puddling, that is to wash
their inside with favilla, or fine wood ashes.

¢ No wonder, therefore, that leaden pipes were held
in litle estimation among the ancient Romans. They
scem to have been seldom used indeed beyond the limits
of the imperial city, except as auxiliaries in the smaller
aqueducts.  When such conduits happened to be inter-
rupted by a narrow vale, instead of joining them by an
arch thrown over the gap, the connection was sometimes
formed by an inverted syphon of lead, carried on the one
side down to the bottom, and brought up on the other.™

T'his comprehensive and instructive summary furnishes
ample materials, for estimating fairly and accuratcly, the
scientific knowledge, and practical skill, possessed by the
Romans, for the cffective accomplishment of their plans.
Such an assemblage of facts deinonstrates that their

* Laahe's Zlemants of Nute Phelosophy. p. HG.
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attainments were considerable; and the aqueducts which
exist at the present period, constitute convincing me-
morials of their capabilities, during the most luminous
cpochs of their glory and grandeur. Besides, works
so superb and extensive, attest the loftiness of their
conceptions, as well as the extraordinary labour, perse-
verance, and expense bestowed upon their exccution.
Undeniably cvident as the supefority of the moderns
may be in some respects, yet it will be recollected that
the advantage is the result of innumerable experiments,
aud the successive discoveries of many centuries,
Frequgndy have the baths ® the ancient Roman-
occupied the attention of the philosopher, the traveller,
and the virtuoso, and probably the singularity of these
structures concurred with their magnitude to render them
attractive objects of contemplation.  The style of their
architecture scems to have greatly varied, for the largest
ever erected, although built with bricks, is represented
to have been enamelled—probably with stucco. Not only
sca-water but also the sulphureous waters of Albula were
conveyed into those of Nero.  The baths of Antoninus
Caracalla were astonishingly extensive—their  length
being 1840 fect by a breadth of 1476. Each end had
two temples, one consecrated to Apollo, the other to
Afsculapius, as the tutelar genii of a place appropnated
to the improvement of the mind, and the health of the
body ; whilst those at the opposite end were dedicated to
Hercules and Bacchus, the guardian divinitics of the
Antonine family. The principal building had a magni-
ficent circular vestibule with four halls on cach side,
adapted for cold, tepid, warin, and steam baths.  That
the advantage of cexercise might be afforded when the
weather proved unfavourable, a very large square was
formed in the centre ; and beyond this was a superb hall
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with libraries at cach end, and containing 1600 marble+
seats for the convenience of those who visited the baths.
Both sides terminated with a court surrounded with
porticos, and having a capacious basin for swimming,
besides an odeum for music. The walks round the edi-
fice were planted with trees, particularly the plane ; and
at its front was a gymnasium for the athletic exercises of
wrestling, running, &c. in fine weather. To complete
its grandeur, the whole fabric was encircled by a vast por-
tico, in which were entrances into spacious saloons, where
numerous audiences received instruction from the lectures
of philosophers, and were also entertained by the recita-
tions of poets and declaimers.

Notwithstanding the great extent of this structure,
every part of its interior and exterior was adorned with
splendid columns, clegant stucco work, and the finest
paintings and statues. At the present time the stuccos
and paintings are, in many places, still to be seen, thoagh
the colours of the latter are become faint ; but the tgn-
nels and reservoirs for water yet remain.  Large as was
the range of buildings, the height accorded with it pro-
portionally ; and although by the accumulated soil of
ages, the ground has been raised twelve feet above its
original level, the elevation is even now considerable.
Much however of the space which these magnificent
baths once occupied, is converted into gardens and vine-
yards, for which the massive walls form scparations.
Irom the number of statues that formerly ornamented
these cclebrated baths, it is probable that many yet
remain beneath its ruins: the Farnesian Bull, and the
famous Hercules were found in one of the halls; several
fine pillars have also been dug up ;"and as the place was
the receptacle of such a multiplicity of the noblest and
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wnost beautiful productions of the tasteful and skilful
artists of that era, possibly the discovery of many of
them may reward the diligent researches of some curious
explorer of its vestiges, at a future period. Extensive
and magnificent as were the baths of Caracalla, those of
Dioclesian are stated to have surpassed them, both in
grandeur and sumptuousness. He is represented as having
employed in their construction 40,000 Christian slaves,
whom he not only ignominiously degraded, but cruclly
massacred when the works were completed! The ovi-
dence for this fact, however, is rather questionable, and
abominable as were the dispositions and actions of several
of the Roman emperors, humanity must indulge the cha-
ritable hope, that Dioclesian’s conduct was not charac-
terized by such an atrocious deed.

Among the edifices of this kind, centitled to particula
notice, were the baths of Titus, of which there still remain
a part of the theatre, one of the temples, and one of the
grgat halls, besides many subterrancous vault; long
gallerics and spacious ruins.  Several of the latter were
very curiously painted, and the columns still retain much
of their original brilliance, although so many ages have
elapsed since they were executed, and their exposure to
the dampness in the vaults.  Many of the paintings are
in the fanciful arabesque style; and as the buildings were
erected at a period distinguished for a high degree of per-
fection in the arts, it is to be presumed that the embel-
lishments of this structure equalled, if they did not surpass,
aothers which had preceded it.  The celebrated groupe of
the Laocoon was found bencath its ruins, besides varions
pillars of alabaster, porphyry and granite, so that other
valuable discoverics will perhaps yet be made, to evinee
the excellence of the sculptors of that cra, and remunerate
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the labours of cnterprising industry in pursuit of the
curious and valuable remains of the taste and skill of
former ages.

Though the baths of Titus were certainly not cqual
to the others in magnitude, yet they exhibited the same
sumptuousness, and consisted of numerous chambers
decorated with the most rare and costly ornaments. The
situation of those cdifices likewise conduced to make them
objects of peculiar interest, for they were erccted on the
grounds formerly occupied by the house and gardens of
Maceenas, the munificent patron and friend of Virgil,
Horace, and Propertius, who also had residences in the
vicinity. Besides it has been stated (though the authority
for the fact is not unquestionable), that this was the place
where once stood the tower, from which the tyrant Nero
gratified his baleful curiosity, by viewing the burning of
Rome, while he sang a poem on the destruction of Troy,
accompanying it with the music of his harp !

Great and essential as might be the benefits and conve-
niences afforded to ancient Rome by the aqueducts, a
diversity of other interesting circumstances concur to
evinee, that the accommodation of its Ccitizens incessantly
occupied attention, and prompted to the greatest exertions,
While the sight was gratitied with the master-pieces of
art, at the same time the supply of water was augmented
and facilitated to the superb mansions of its opulent resi-
dents. It is not, however, improbable that the construc-
tion of their most stupendous works for this purpose
originated in the increase of voluptuous habits among the
potent and wealthy Romans, rather than from the sugges-
tions of necessity, or a benevolent desire to multiply the
comforts and enjoyments of those Who formed the greater
portion of that renowned community.

Various as may have been thy motives that stimulated
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mankind, in different ages and countries, to contrive and
construct works to supply water for their wants and enjoy-
ments; however, the use of baths appears to have alinost
generally prevailed amongst the people of ancient times,
and particularly the inhabitants of the east. In some
cases religion prescribed frequent ablution as a rite, and
therefore enjoined the practice as a duty ; but in others
it was a habit and a source of pleasurable and healthful
cxercise, which was cultivated and continued from one
greneration to another.

Probably to the change gradually introduced in the
domestic habitudes and manners of the Romans, may be
chiefly ascribed, the discontinuance of the use of their
commodious baths, with the consequent neglect and final
destruction of those splendid edifices, which were at onee
vast, fascinating, and commodious, comprising within
their precincts every convenience conducive to health,
relaxation, and amusement. A gencral notion of the
extent and variety of institutions, forming the different
parts of these grand structures, has been conveyed in
former pages; but a more specific desceription of the
several apartments peculiarly appropriated by the Romans
for the practice of bathing, and likewise some notice of
the buildings constructed by other nations for similar
purposes may not be deemed uninteresting.

The Roman baths usually comprised six principal
apartments, cach of which was adapted for a different
purpose. 1. The apodyterium where those who fre-
quented them undressed, and laid their clothes upon
tables ;—persons called capsarii, being specially appointed
to take care of them. The name spoliatum was some-
times given to this room, which did not form a part of
every bath. 2. The frigidarium, or cold bath: the situa-
tion of this was commonly towards the north; and it was
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also used for the purpose of undressing, when the baths
had not an apodyterium. 3. The tepidarium adapted
for containing temperate air, its chief object being the
prevcntion of any injury to the bathers, from their pass-
ing too suddenly out of a very warm room, into another
that was cold. The agreeable temperature of the air,
rather than e usc of the waters of the baths, formed the
principal inducement with many of those who visited the
Jrigidarium and tepidarium. 4. The laconicum, which
derived its name from the stove or oven constructed in it,
for the purpose of rendering it very hot. An ancient
writer states, that when persons had acquired a perspiration
in the laconium, they anointed themselves with oil pre-
vious to going into the cold bath; and that this room
was originally used by invalids and valetudinarians ouly.
5. The balncum or warm bath; this was that kind of
bathing which attracted the greatest number of persons ;
and the capaciousness of thebath was generally proportion-
ate, so that many could be accommodated at the same time.
This apartment had likewise the name, thermelousia,
and its height usually cxceeded the breadth by one-
third; but this was exclusive of the sthola, or gallery
formed round its interior, and terminating near to the
basin by a low wall, that served for a leaning place to
such persons as might be waiting for their turns to bathe.
T'he usual situation of the basin was directly below the
single window, by which alone the light entered, thus
preventing the shadows of persons walking from falling
upon the water. 6. The elcothesium, or unctuarium,
was the room appropriated for the preservation, and
application of the oils and perfumes employed both before
and after bathing; and its situatior and construction
adapted it for recciving a considerable degree of heat
to aid the operations of the unguents. Though this
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kind of arrangement generally characterized the Romau
baths, nevertheless, theit appendages and cenveniences
varied in number and extent, according to the taste and
views of their respective possessors, or as they might be
mtended for public use or private enjoyment. It has
been estimated that the baths of Antoninus Caracalla
would accommodate 1800 persons to bathd¥at one time.
The rotunds, or grand hall, belonging to this capacious
building, was 111 feet in diameter; but these baths were
alike conspicuous for grandeur of design and diversity of
objects comprised in them, exhibiting a remarkable con-
trast to the modest structures which Pliny has described
in one of his letters, as forming a part of his villa at
Laurentinum.*

As the warm baths were %0 capacious, the modes cm-
ployed to heat the large quantity of water required for
them naturally excites <urprise. Tlus appears to have
been effected by furnaces to which the name of kypocaust
was applied. The baths of Caracalla had a water tower
to receive their supply from one of the aqueducts which
paseed near to the Appian way; and the rescrvoir
for its purposes was so constructed, as to have twenty-
eight vaulted chambers immediately over the hypocaust :
these chambers consisted of two ranges, each having
fourteen, and communicating with cach other; but
twenty-eight more, with similar dimensions and connec-
tions, were erected upon them, though only one of the
upper had a communication with the lower chambers.
Upon this double tier of vaults the spacious but shallow
reservoir was formed, extending the whole length of the
water tower; and the water being exposed to the sun,
imbibed some portion of heat, before it passed into the

* Plinii, Epist. 17. lib. ii.
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chambers adapted for augmenting its temperature to a
high degree. Besides, in order to prevemt its being
agitated, it flowed from the aqueduct into an inter-
mediate cistern before it passed to the reservoir; and
the same cistern had also a contrivance by which the
water escaped through an aperture formed on onc of its
sides, whenever it became necessary to remove it. The
interior dimensions of the several chambers will show the
abundant supply that they were calculated to afford, fer
their average length was forty-nine feet, by a height of
thirty, and a width of twenty-seven; so that the lower
chambers alone would contain more than 1,000,000 cubic
feet of water.®

Another mode of heating water for the baths is de-
scribed by Seneca ; and, according to his statement, this
was effected by a species of vases that were high and
narrow, with fanciful shapes, some in the form of dragons.
In these were placed spiral copper pipes, through which
the water passed to acquire the necessary degree of heat ;
and as the hot water flowed out of them, the cold water
entered, so that the whole obtained the same temperature
by passing through the pipes. Seneca’mentions, as an
advantage attending this process, that the water having
no communication with the fire, whilst it flows through
pipes, the vapours are not contaminated with smoke.
Having described the devices of the Romans, we can-
not avoid indulging in a few reflections, before pro-
ceeding to occupy attention with some of the practices of
other nations.

The great ability and success which characterized the
splendid achievements of the Roman people, in poetry,
cloquence, architecture, and military enterprizes, will

¢ It is stated that Rome, at one time, contained no less than
870 baths.

P2
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probably eternize their fame. Essentially and obviously
uscful, however, as the aqueducts praved to the capital
of the Roman empire, especially in the zenith of its
glory, their extent and magnitude concur to demonstrate
that the cost of erecting them must have been enormous.
On these and other great undertakings, the wealth and
labour of nations were profusgly lavished by a few
powerful individuals; and, as elaborate productions of
human ingenuity, they irresistibly excite the astonish-
ment of bebolders. If, however, the fervour of imagina-
tion prompt the poet to eulogize them, as

“ Imperial works and worthy kings,”

other feelings will affect the philanthropist from his
cherishing a benevolent regard for the happiness and
welfare of his species.. . To him they become a source of
pensive sentiment and moralizing reflection ; for, whilst
impressed by their. grandeur, and acknowledging their
utility, his sympathies may lead him to ponder over the
circumstances concerned in their accomplishment.  And
amongst the most prominent, will not humanity be con-
strgined to reckon the devastation of fertile countries,
tae dissolution and plunder of peaceful communities, the
slavery of virtuous and noble-minded men, probably with
the sole view of ministering to the casual and temporary
caprice of luxurious pride? Indeed, how often has the
Juet of wealth, power, and glory, debased the minds and
sactuated the conquerors of nations? Is it an unreasonable
inference that their construction was probably effected,
by the unceasing toil and misery of millions, doomed to
labour and suffer, without ever hearigl, the kind and
soathing accents of compassion, to alleviate their sorrows
and calamity ? Peradventure, the reflection may also
arise, that among those employed might be many of the
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countrymen of Caractacus and Boadicea, who were alike
distinguished for their love of freedom, and attachment
to their native land, though deemed barbarians, in the
scornful estimation of ambjtious Romans. Such melan-
choly sentiments will sometimes “forcibly commix with
others in the mind of a modern Briton, whose generous
concern for his fellowafien may perhaps occasion the sigh
of pity, to accompany the throb of indignation, whilst
viewing these superb reliques of antiquity. ‘
Happily, however, in modern times, various circum-
stances have concurred to ameliorate the political and
wivil condition of a large portion of the human species ;
and the same potent causes continue to operate, 50 as to
render it improbable that mankind will ever again en-
counter such vicissitudes, privations, and calamities, as
befel their unfortunate progenitors, from the ruthless
ambition of military leaders.. Civilization and refine-
ment being extensively diffused amongst the principal
nations of the world, will infallibly exetcise their bene-
ficent influence to prevent a whele:people from being
permanently enslaved, and the noblest patriats chained to
the triumphal car of a haughty victor, for the purpose of
augmenting the splendour of his processions, or adding
to the number of his trophies. By the spread of know-
ledge, more correct and elevated notions concerning the
social relations have been successfully inculcated ; bence,
rational man has attained a higher rank ‘than that of
being considered as a kind of property, that may at any
time be violently seized by the rude hands of lawless
power, and employed for any purpose that changeful
caprice or unﬁ'eﬁng pride shall happen to suggest.®
Besides the obvious benefits resdlting to the commu-

* This was written before the late ancholy transactions
in Poland. .
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nity from the more general propensity to promote intel-
lectual improvement, mechanical ingennity being power-
fully aided by the discoveries of chemical science, has
greatly diversified the mcang, of commercial enterprize.
Numerous individualy have thus been stimulated to an
extrsordinary degree of activity in their respective pur-
suits, and by signal diligence aild.industry made thosc
pecuniary acquisitions which naturally tend to increase
their influence in society, as well as to generate feelings
of personal dignity and independence. To these causes
may be ascribed many of the great warks which have
been devised and executed for public purposes: for thep
bhave not commonly originated in the imperious com-
mands of a despotic potentate, and merely to gratify his
exclusive vanity or taste; but, on the contrary, they have
been generally undertaken as objects of private profit-
able speculation, though in some instances constructed
at the mational expense, from the evident utility of
their accomplishment. How different are such motives
from those formerly actuating Roman consuls and em-
perors, who, regardlees of the miseries of others, luxuri-
ated in enjoyments, and embellished that celebrated city,
by plundering their neighbours and distant nations !
Considerations of economy may have precluded much
display of external magnificence, in the execution of some
public works; nevertbeless, the rapid and striking pro-
gress of both the fine and useful arts, during the last
and present century, affords abundant evidence of the
encouragement bestowed upon them, as well as the pre-
valence of refined taste, enlightened views,.pad liberal sen-
timents. Notwithstanding, some puﬁave strenu-
ously maintained that commercial occupations inevitably
tend to contract thffjmind by generating a sordid dispo.
sition, yet, the nob‘e‘ﬁmj superb structures now adorning
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London, Liverpool, Edinburgh, and many other places,
may be adduced as instances to vie with some of those
which formerly embellished Imperial Rome. The docks,
canals, rail-roads, bridges, arsenals, and other works,
constructed during a comparatively recent period, and
conspicuous alike for utility and magnitude, surpass
many of the boldest productions of that much celebrated
era. Indeed, if it were possible for an old Roman to rise
from his grave, to contemplate the extent of our navies
and commerce; the amazing power and diversified appli-
cations of the stcam-engine; the wide diffusion and
brilliance of our gaslights; the number of our large
founderies and manufactories, with the infinite variety
of contrivances, which not only distinguish every branch
of art, but are likewise made subservient to the various
wants, enjoyments, and conveniences of social life, he
might be disposed to conclude, that he actually lived. in
the infancy of the world, proudly as he once vaunted of
his superiority over the mass of mankind. Posterity,
however, may eventually form a similar estimate of the
acquirements and enjoyments of the present period, when
they shall be advancing in the career of improvement,
with all the great advantages resulting from the accu-
mulated knowledge, and innumerable inventions of pre-
ceding ages !
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CHAPTER XII.

Baths of Egypt; much frequented by Women: Mode of Heating
them. Construction and Elegance of those in Turkey.
Albambra in Spain: its admirable situation; singularly superb
and capacious Baths. Simple Plan of constructing Baths in
Russia: Method of preparing them for Use. Practice of
Bathing in general; Notions of it being Salubrious, &
Hot Baths of Hungary. Conveniences for Bathing in Great
Britain’ very limited. Birmingham Baths- their Dimensions
and Advantages.

Tug baths of Egypt have been described by M. Savary
in his usual admirable style; and he obscrves, that « hot
baths were known in the remotest ages, and celebrated by
Homer, who paints the manners of the times. From
whatever causes all their allurements and salubrity pro-
ceeded, necessity has.rendered them common in a coun.
try, where perspiration is abundant, and pleasure has
preserved the practice. Mahomet, who knew their uti-
lity, has made them the subject of a religious precept.
They have been superficially described by most travel-
lers, but as my babit of frequenting them has afforded
me epportunitics of examining them attentively, I shall
edmmrtobeuoncew'twuhrmdlamfactory.

« The first apartment a¢ entering the beth is a great
chamber, in the form of & rotunda, with an open roof to
let the pure air circulate freely. A alcove ears
peted, is carried round and divided .into partments,
in which the bathers leave their cloths. In the centre is
a fountain that play» into a reservoir and has a pleasing
effect.
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« When undressed, a napkin is tied round the middle,
sandals ‘are put on, and a narrow passage is entered,
where the heat first begins to be felt: the door shuts,
and twenty paces farther a second opens, which is the
entrance to a passage at right angles with the first. Here
the heat augments, and those who fear to expose them-
selves too suddenly to its eﬁ"ects, stop some time in a
marble hall before they enter. The bath itself is a spa-
cious vaulted chamber, paved and lined with marble;
beside it are four small rooms; a vapour continually rises
from a fountain and cistern of hot water, with which burnt
perfumes mingle. -

¢ The bathers are not, as in France, imprisoned in a
kind of tub, where the body cannot be in a state of

ase ; but reclining on a spread sheet, and the head sup-
ported on a small pillow, they freely take whatever
posture they please, whilst clouds of odoriferous vapours
cnvelope and penetrate every pore. :

« Having reposed there for some time, a gentle moist-
ness diffuses itself over the whole body ; a servant comes,
gently presses and turns the bather, and when the limbs
are flexible, makes the joints crack-'without troublle;
then seems to knead the body w\t.hout giving the slightest
sensation of pain.

« This done, he putson a stuﬂ' glove, and’ continues
rubbing long, and freeing the skin of the patient, while
it is wet, from every kind of scaly obstruction, aud all
imperceptible particles that cloy the pores, till it becomes
as smooth as satin: he then conducts the bather into a
cabinet, pours, % lather of pafumed mp on his head, and
then retires, " P R

« The ancients honoured then' gueats atill more, and
treated them in a more voluptuous manner. While Te-
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lemachus was at the court of Nestor,* ¢the beauteous
Polycaste, youngest of the daughters of the King of Py-
los, led the son of Ulysses to the bath, washed him with
her own hands, and having rubbed his body with pre-
cious cintments, clothed him in rich garments, and a
shining mantle.'~~Nor were Pisistratus and Telemachus
worse treated in the palace of Menelaus, the beauties of
which having admired, they were conducted to marble
basins, in which the bath was prepared, where beautcous
slaves washed them with odorous oils, and clothed them
with fine garments and magnificent furred robes.

¢ The room in which the bather retires, has two water-
cocks, one for cold, the other for hot water, and he
washes himseclf. The attendant presently returns, with
depilatory pomatum, which instantly cradicates hair
wherever it is applied and it is in gencral use both with
men and women in Egypt. Being well washed and puri-
fied, the bather is wrapped up in hot linen, and follows
his guides through various windings, that lead to the
outer apartment, while this insensible transition, from heat
to cold, prevents all inconvenience; and having arrived
st alcove, a bed is ready prepared, on which the person
o sooner lies down than a boy comes, and begins to
press with his delicate bands, all parts of the body, in
arder ‘to dry them. perfectly. The linen is once more
changed, snd the boy gently rubs the callous skin of the
feet with pumice-stone, and then- bnngs a plpe and mocha
coffee...

“ Commg from a bnh ﬁlled mth hot vapour, in which
excessive perspiration bedewed every lnmbﬁ,’,mto a spacious
app.rtmqnt and tbeopen air, the lungs expand and expire

» Odgnses, Book m 1 Ibid, Book 1V.
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with pleasure : well-kgeaded, and as it were, regenerated,
the blood circulates freely, the body feels a voluptuous
ease, a flexibility till then unknown, a lightness as if
relieved from some enormous weight, and the man almost
fancies himself newly born, and begiuning first to live.
A glowing consciousness of existence spreads itself to the
very extremities; and while thus yielding to the most
delightful sensations, ideas of the most pleasing kind
pervade and fill the soul. The imagination wanders
through worlds which itself cmbellishes, every where
drawing pictures of happiness and delight. If life be
only a succession of ideas, the vigour and rapidity with
which the memory then retraces all the knowledge of the
man, would lead us to believe that the two hours delicious
calm, which succeed bathing, are an age.

“ The women are passionately fond of these baths,
where they go at least once a week, taking with them
slaves accustomed to the office. More sensual than men,
after the usual process, they wash the body, and particu-
larly the head, with rose-water. There their attendants
braid their long black hair, with whxch, instead of powder
and pomatum, they mingle precious essences... There
they blacken the rim of the eye-lid, arch the brows with
cohel, (tin burnt with gall-nuts), and stain the nails of
their hands and feet of a golden jllow. Their linen
and robes havigg been passed through the sweet vapour
of aloes wood, and their. dressing ended, they remain .in
the outward apartments, and pass the day in feasting,
while singing girls come and dance, and sing soothing
airs, or recou rous adventures. .

“ The days of bathing are festive days thb Egyptmn
women ; they deck themselves maghificently, and under
the long veil and mantle which hide them from the public
eye, wear the richest stuffs. They undress themselves
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in the presence of cach other, angytheir vanity extends
even to theirdmwen,whnch,mwimer,aremadcofsmﬂs
inwove with silk and gold, and in summer of worked
muslin. Ruffles and lace are unknown to them, but their
shifts are made of cotton and silk, as light and transpa-
rent as ‘geuse. Rich sashes of cassimere bind up their
floating robes; and two MOf fine pearls sparkle
amidet the black bair that shades their temples ; while dia-
monds enrich the Indian handkerchief with which they
bind their brows. Such are the Georgians and Circas
sians whom the Turks purchase for their wives. They
are neat to excess, and walk in an atmosphere of per-
fumes; and though their Juxury be hidden from the
public, it surpasses that of European women in their
own houses.™

This minute and fascinating picture, encrgetically con-
veys much interesting information, concerning the baths
and practices of the Egyptians; but M. Savary has
oniitted to state what means are employed either to heat,
or supply the water for their purposcs. Probably, how-
emtbemaﬂ:odpncmed,m both cases, is similar to
that employed by the Turks, whose baths, with their
mode of preparing and using them, it shall be our endea-
vour to describe,

Buhfwmmﬂmml pancf the domestic arrange-
ments of the Turks, both in their towns w villages ; and
persons who may not have any at their own houscs, are
accommodsted at a public ope erected for the purposc.
The gﬂﬂ baths hive generally small dimensions, and

mmﬂlthdrundenmby W,m which
the bathers take off their clothes. They consist of two
apartments bmh viﬂl bricks, and communicating with

* Travels in Egypt.
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cach other. The interior walls are usually faced with
marble or plaster; and the light is admitted through
chequer work on the top of small cupolas. They have
smooth wooden seats, and the floors ate laid with marble,
having grooves cut in them for carrying off any water
that may fall upon them. Doublé folding doors, covered
with woollen cloth, and edged with felts, are fixed at each
end of the short passages between the two rooms. The
mode of heating them is by a subterranean vault, having
its cntrance on the outside of the building, and the
marble floor of the bath being its ceiling. Immediately
under the latter is placed a large cauldron, containing
water, heated by a wood fire, which is commonly made
twenty-four hours before the baths are used. Pipes
proceeding from the cauldron, and fixed in the walls,
ascend the sides of the bath to the cupola, where the
steam escapes, the water being kept constantly boiling.
Similar pipes for supplying cold water from a cistern are
also fixed in the walls, both being situate near to each
other, und likewise fitted with proper cocks, so that
either hot or cold water may be readily obtained. From
the peculiar construction of these baths, and their being
heated so long previous to being used, the temperature
of the rooms becomes very high, so that persons after
undressing cannot with safety enter even the first room,
till they have adapted theit lungs for the purpose, by
stopping a short time between ‘the doors of the passage
leading to it. But as the fire is diréctly binider the marble
floor of the second room, sandals of wodd are commonly
worn to prevent the feet from being affected by the great
heat of the floor; and here the tempera%ure so far
exceeds the other, that a similar Jprecaution is usually
employed before entering’it. The effect produced by
being thus cnveloped in very hot air is that of profusc
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perspiration issuing from all the pores of the body ; and,
notwithstanding the extremely high temperature of these
baths, the Turkish women not only stay in them for
several hours together, but visit them frequently.

Though the private baths of the Turks are commonly
small, the interior of some of them have a great degree
of elegance. Lady Wortley Montague gives the sub-
sequent description of one, which she had an oppor-
tunity of inspecting. ¢ Two apartments arc built exactly
in the same manncr, and answering to onc another.
The baths, fountains, and pavements, arc all of white
marble; the roofs are gilt, and the walls covered with
Japan china. Adjoining to them are two rooms, the
uppermost of which is divided into a sofa, and in the
four corners are falls of water from the very roofs,
from shell to shell of white marble, to the lower
end of the room, where it falls into a large basin sur.
rounded with pipes, that throw up the water as high as
the roof. The walls are in the nature of lattices; and
on the outside of them, there are vines and woodbines
planted, that form a sort of grecn tapestry, and give an
agreeable obscurity to the chambers.

Thus it will be obvious, that the wealthy Turk ren-
ders this simple luxury a source of varied gratification
to the scnses, while, &t the same time, it conduces to
health and cleanliness. Among the oriental nations, the
regular and constant use of baths still continues, al-
though in those parts of Europe, where the same prac-
tice formerly ‘prevailed, it has been gradually diminish-
ing durigig several centuries, avd in some instances it is
almost wholly discontited.

- Extensive and compodious as were the baths of Rome
and Constantingple, and astonishing as may have been
their magmificence, Spain contuins a structure of the
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same kind, which is equally singular and superb. The
large and splendid baths at Alhambra formed a part of
the palace of the Moorish kings of Grenada, and they
may be considered as a remarkable instance of the taste,
prevalent at the period for such healthful enjoyments,
and undebasing luxuries. Besides the style of the
buildings has not only a peculiar character, but probably
they afford some of the finest existing specimens of
Arabian architecture. The edifice consists of numerous
apartments, several of them having lofty arched roofs,
supported by elegant marble columns ; and some of the
baths are constructed sixty feet below the surface of the
ground. One of these has a length of 102 feet, by a
width of fifty; six others being inclosed by a wall six
feet thick ; and nearly the whole of the lower part of the
long range of buildings is occupied by cisterns, which
are constantly supplied with running water obtained from
a hill, at about a league distant.

The court of the Lions forms a very remarkable part
of this splendid edifice. It is one hundred feet long,
fifty feet wide, with a colonade on each sidc seven feet
wide, and at each end ten feet. 'The, pavement-of the
latter is white marble, but that of the square consists of
coloured tiles; and two porticos, about fifteen feet
square, project into the courts, To the height of about
five feet, the walls have a chequered covering of blue
and yellow tiles, and the ceiling of the portico is finished
with exquisite skill. The stucco is laid on the wall with
extraordinary delicacy, and that on the ceiling is frosted
with astonishing ingenuity. The columns: supporting
the roof and gallery are white marble, being not only
very slender, but fantastically degorated; their height
is about nine feet, including the base and capital, with



204 HYDRAULIA.

a diameter of eight and a half inches. Their arrangement
is very irregular, some being placed singly, others in
groups consisting of three, but most commonly two
together ; and the arches rising from them are con-
structed larger than a semi-circle resembling the form of
a horse.shoe. Besides in the placing of the columns not
the slightest regard has been paid to regularity, or creet-
ing them opposite to each other. Though the designs
for the capital> of the columus are various, yet cach 18
repeated several times in the circuit of the court; and
they are exquisitely polished: each arch has about 1t
a large square of arabesque, with a rim containing a
quotation, generally from the Koran. Besides, another
square of beautiful filigree work is placed over the pil-
lars; and also a little higher a cornice of wood richly
carved, like the stucco which covers the walls. It 1
remarkable, that amongst the great diversity of foliages
and grotesque and fanciful ornaments, not the shghtest
representation of animal life is perceivable. In the centre
of the court stands u large fountain, called the Fountan
of Lions, consisting of twelve muzzled lions, which sup-
port on their hinder parts, an enormous basin, above
which a smaller one is fixed upon a pillar, containing a
large jet d’eau. This threw up a large quantity of
water, when the conduits were in a proper condition,
and descending into a basin, it thence flowed from the
mouths of the lions into a large reservoir beneath;
which, by various channele, communicated with and sup-
plied several other jets d’eaw, constructed for amusing
display ji the different apartments.

The Fountain of Lions is formed of white marble,
and it is ornamented with a variety of festoous. Arabian
verses are ako ingoribed upon it, which savour of oriental
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extravagance, both as regards sentiment and expression,

as will be cvident from the following translation :—

“ Seest thou how the water flows copiously like the Nile?

“ This resembles a sca washing over its shores, threatening ship-
wreck to the mariner.

“ This water runs abundantly to give drink to the lions.

« Terrible as the lion is our king in the day of battle.

“The Nile gives glory to the king, and the lofty mountains
proclaim it

“ This warden is fertile in delights: God takes care that no
noxious animal shall approach it.

*The fair prineess who walks in this garden, covered with
pearls, angments its heauty o much, that thou mayst doubt
whether it be a fountain that flows, or the tears of her ad-
mirers.”

On the sonth side of the colonnade is a large room
built in a circular form, and having a fountain in the
middle, for the purpose of producing a refreshing cool-
ness in the apariment during the sultry heat of summer.
This was appropriated for the use of men only; and
here they were accustomed to regale themselves with
coffee and sherbet. The construction of this superh
hall scemed to be altogether adapted to excite volup-
tuous cmotions, for exclusive of its pleasing form, the
skilful manner in which the walls were stuccoed, the
exquisite designs for adorning them, —being also painted
and finished by the utmost cfforts of art,—its elegant
cupola, and the admirable distribution of the light from
above,—produced such pleasurable effects, as no words,
however forcible, or significant, can adequately depict.

Besides the rooms already enumerated there were
various others, some of which had fountains with jets
deau, and others marble cisterns for the purpose of wash-
ing children. Different apartments were likewise appro-
priated for grown persons; and these contained cisterns
formed with large slabs of white marble, the walls being

Q
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decorated with variously-coloured earthen tiles, and the
light admitted into them by apertures formed in the coved
ceilings. The thickness of the walls forming some of these
rooms was fifteen feet, and others nine feet. The distance
from the floor to the top of the cornice measured thirty-
six feet; and from that to the top of the cupola eighteen
feet. The lower range of windows had a height of thir-
teen feet ; and the centre of one arch nearly forty-eight
feet. To complete the whole, vaults contained boilers
and stoves that supplied some of the baths with hot water,
or vapour, as might be desired; and the reason for con-
structing several of them, at so great a dcpth below the
surface of the ground, was evidently to keep the water iu
them counstantly cool,—a luxury much sought in hot cli-
mates.  The descent to the subterrancous baths was
effected by various flights of steps gently turming, and
admirably coutrived for the purpose.

The situation of the palace, of which these baths form
a very conspicuous portion, is one of the most delightful
in the country : and every thing connected with the place
appears to have been studiously contrived, and skilfully
adapted, to rendet it an appropriate retirement for volup-
tuous enjoyment, in the summer season. The doors and
windows of the apartments were so arranged as to admit
the free circulation of air; besides a plentiful supply of
water was always in readiness to produce a refreshing
coolness even in the hottest months. Its gardens had
shady walks abounding with aromatic trees; and the
beautiful hills and fertile plains, interspersed in the
country around it, afforded noble and picturesque views.
The circumstances and scenery altogether were indeed
so exquisitely and transcendantly enchanting, as would
seem almost to surpass the power of imagination to con-
ceive, or language to convey.  One traveller who viewed
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the ruins of this superb palace and its baths, represents
his emotions on the first view, as if he were * on a sud-
den transported into fairy land,” and that this assemblage
of edifices appeared to realize the fanciful and fascinating
scenes, faintly delineated in the Tales of the Genii, and
the Arabian Nights.*

The baths of the Russians are constructed in a style of
great simplicity comporting with the original purpose of
such contrivances. They are generally situate on the
bank of a running stream, and consist of a mean wooden
house, or where wood may be scarce, a cavern excavated
in the carth by the side of a river. The bathing room
has three or four benches placed one above another, and
contains a large vaulted oven, which is heated to such a
degree as renders the paving stones placed upon it red
hot; but for the purpose of boiling the water a large iron
vessel is fixed in brickwork contiguous to the oven. A
few apertures arc formed in different parts of the roof in
order that the vapour may escape; and the cold water
flows in by small channels. To some of the baths a kind
of antichamber is constructed for the purpose of un-
dressing and dressing; but this convenience very seldom
belongs to them, and they usually take off their clothes
in a court which has a boarded fence, with a number of
benches. These accommodations commonly belong to
the government, and are under the superintendence of
the policc. The heat of these bathing rooms averages
from 100 to 120 degrees of Fahrenheit’s thermometer,
and this is often much augmented by throwing water

* Swinburne’s Travels sp Spain; but the most minute and
accurate description of the palace and baths at Alhambra, has
been given by Mr. Murphy, au architect, *who in 1815 published
a very splendid work in large folio, containing numerous elegant
engravings, which represent the different structures and apart-
ments, with the elevations, plans, and dimensions of each.

Q2
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every few minutes upon the red hot stones of the oven.
Though the baths in the palaces of the nobles may be
more elegant, and have some other conveniences, yet
their construction is equally simple.

Among the lower order of Russians hot baths are not
only very common, but in general are deemed preferable
to medicines, which they scldom take, conceiving that a
sweating bath is a much more cfficacions remedy for
disease.  Indeed their prepossessions in favour of baths,
show that they do not consider such conveniences as
luxuries merely, but as indispensable necessaries of life:
hence, they are frequented by people of both sexes, and
all ages. whatever may e their condition, and whether
in a state of sichness or haalth, fatigued by hard labour,
or a long journey.*

In those countries which abound in certain hinds of
minerals, and where hot springs are common, the inha-
bitants render them subscrvient to their pleasures, and
seem to luxuriate in the enjoyment of warm bathe. At
Buda, and other places in Hungary, such baths are repre-
sented to be actually crowded with men, women, and
children of various conditions, indiscriminately bathing
together, and thercfore presenting a spectacle, at once
curious, singular, and amusing. Towunson has given
a humorons description of the scene, but he enumerates
some circumstances, which have a tendency to excite
unpleasant emotions in a delicate mind.+

Universal as may be the use of baths in the countrics
inhabited by the followers of Mahomet, and extensive as
is the practice in some others, to how limited an extent

® View of the Rus$ian Ewmpire, by the Rev. W. Tooke, who
once told the writer, that the disease commonly called in England
—* a cold "—was unknown in Rus«ia!

+ Travels in Hungory:
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has this healthful and eleanly custom prevailed in Great
Britain, so distinguished for its refinements and improve-
ments - the useful arts?  Indeed, how few are the
conveniences properly adapted for such enjoyments!
Even its great metropolis scarcely furnizhes a bath that
would afford a gratification to an cxpert swimmer!  The
floating baths on the Thames, like those on the Seine,
are too circumscribed in their dimensions, for such a
purpose; and are trivial in comparison with the capa-
¢ious basins that formed a part of the magnificent baths
of ancient Rome.

It is remarkable that, almost infinitely diversified as
have been the projects, characterizing different eras of
speculation, exeepting the propositons of the New River
Company and Mr. Martin, not one scheme has appeared,
having as its professed object, the constructing of noble
bath< for public and private accommodation, in the
vicinity of London. or other large towns. As an excep-
tion to this assertion, perhaps the baths at Birmingham
may be mentioned ; aud those were constructed at the
expense of an opulent private individual with a view to
profit, by furnishing a great conveniénee to the public.
"They comprise hot and cold baths, with a room for sweat-
ing; and that for swimming has a length of 108 feet by
a breadth of 54. The latter is placed in the centre of
a garden, with twenty-four undressing-rooms attached ;
and the whole is surrounded by a wall ten feet high.
"The water flows constantly into it from a very fertile
aln'ing,'callwl Lady Well, »o that it is always clear and
cool, without ever being defectively supplied.  Those
who frequent these baths have the choice of paying
cither an annual or quarterly subscription, or a very
moderate sum, each time, for using them.

In the latter part of the last century very convenient
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public baths were constructed at Florence, with cvery
convenience for general acconmnodation; and at Paris
baths are numerous, and adapted to all classes, and each
sex ; —there is also a school for swimming.

CHAPTER XIIL

Constantinople,—its fine Situation; but naturally defective i
Springs, &c.  Contrivances for Supplying 1t with Water.
Hydraulia: Rigorous Edicts to preserve the Conduits from
injury. Source of the Water; Mode of Constructing Reser-
voirs.  Sou-terazi. Fountains.  Aquednets; Peculianities in
their Construction.  Subterrancous Cisterns.  hiloacnon,
Bagnios ;—that of Zeuxippus. Mahomet I1.: his Fountiin
and Bath. Cuaravanseras. Bathing generally a favoune
enjoyment of the Turks. Public Baths numerous in Con-
stantinople. Water-works confided to a particular class of
men. Practice of persons who sell Water.  Alarm about a
deficiency ; Indications of the approach of Rain the same as
in Syria.  Present Sultan disposed to encourage improve-
ments.

THE means devised for conveying abundance of water
to ancient Rome excite adiniration; but the Romans
also directed their efforts to afford similar advantages to
other cities and countries subjected to their domination,
Amongst the remarkable structures for this purposg
may be cnumerated the aqueducts and cisterns con-
structed to benefit Constantinople, after it became the
capital of the lower empire. These extensive and stu-
pendous works demonstrate the magnitude of their
conceptions, and the earnestneds of their exertions to
accomplish an object of the highest importance to the
health, necessitics and conveniences of the inhabitants,
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Besides the peculiar contrivances introduced for effect-
ing the object not only attest the persevering attention
bestowed upon the subject, but likewise display their
ingenuity in diversifying plans, and simplifying inven-
tous, as well as their improved shill in adapting them to
particular situations and circumstances.

T'he site of Constantinople surpasses, in many respects,
that of any other city in the world,  Being erected on a
triangular peninsula composed of seven hills, two of its
sides are washed by the sea: and besides having a great
clevation, it is also surrounded with prospects of the
most beautiful, enchanting, and  picturesque  scenery.
Though possessing these and various other singular
advantages, yet it is naturally deficient of one benefit
most essential to the domestic wants and comforts of
mankind.  The only streams in its vicinity flowing to-
wards the city, are two rivulets, anciently called Bar-
byses and Cydares, both of which have very trivial cur-
rents at any time, but in the summer scason, it is not
unusual for them to be nearly or altogether dry. To
this may be acdded arlother inconvenience ;—the springs
are very few, and these produce only a small quantity of
water. IHenee, different Roman emperors endeavoured
to remedy the defeet, and provide for the positive wants
of a large population by the adventitious resources of
art; but the works constructed by their direction were
subsequently augmented and improved by several of the
Turkish Sultans.

One of the plans first adopted was the construction of
cisterns below the houses, to preserve the rain whenever
it fell; but the quantity of water obtained by this
means proved insufficient for the tommon wants of the
people.  Happily, however, another prolific source pre-
wented itself npear to the shores of the Black Sca, which
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facilitated the adoption of a noble and an cffictive pro-
ject, for procuring an abuncant supply. As the plen-
tiful dews and frequent showers of this mountainous
district occasion many streams to flow down the inter-
vening valleys, the idea was suggested of constructing
mounds at certain clevations, to intercept the different
descending currents, so as to collect and render them
subservient to the uses of the city. Large triangular
reservoirs were thus formed of great depth and capacity.
The breadth and height of the mounds are not only
considerable, but being also faced with white marble
finely sculptured in the oriental style, they exhibu a
bold and magnificent appearance. The construction of
these reservoirs, and the conduits from them, is generally
attributed to the Greek emperors, and their importance
may be estimated by the solicitude evinced to preserve
them from injury, or depredation.  With this view va-
rious cdicts were issued, some of which relate to the
planting of trees upon the embankment., whilst others
prohibit the abstraction of water from the reservoirs for
private usc; and one of these laws), promulgated in 404,
imposed the fine of a pound of gold, for every ounce of
water surreptitiously takhen away. But as the religion
of the Turks requires frequent ablutions, that render an
abundance more necessary to themi than to the Greehs
and Jews, the former inflict the severest penalties upon
every person who improperly takes it, or cuts or digs up
any of the trees planted upon the borders of a reservoir.

Singularity and ingenuity characterize the method of
conveying water from the reservoirs to Constantinople,
and the estimated cxpense amounts to about one-fifth
only of the sum required for erecting large agueducts,
though several of these noble structures have been formed
to convey the water across the valleys. Through the
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greater part of its course the conduit consists of earthen
pipes, but square buildings, called Souterazi, are erected
at different points upon the declivities, between the
reservoirs and the city, and the level of the top of every
successive pillar in the same range varies, so that their
descending direction is analogous to an inclined plane
commencing at the mouantains. There are weveral ranges
of these quadrangular obelisks, which present a peculiar
and rather an unpleasant prospect to persons, who may
not be aware of their purpose, and therefore cannot
appreciate their utility. .

The principal sources of the water arc about fifteen
miles distant from Constantinople ; and in order to ascer-
tain the proper declivity of the ground for the line of
water course, an instrument is employed resembling an
inverted mason’s plummet, and having the name— T'era=y.
This contrivance being suspended from the middle of a
cord, stretched between two rods, accurately divided into
inches and parts, and set upright, by its successive re-
moval from station to station, the surveyor ascertains the
precise slope for the gradual flow of the water.

That the current from the various sources may be
sufficiently ample, every reservoir has several circular
outlets of different dimensions,—the centre of the whole
being placed in the same horizontal line. As the water
flows in covered tunnels, having at intervals Souterazi,
these structures were probably intended to serve a similar
purpose to that of the columnaria employed in the
Roman aqueducts, by allowing the escape of the air
from the pipes, and, likewise occasioning the deposition
of any feculent matter. The obelisks are so con-
trived that the water ascends through a lead pipe carried
up the interior of one side the building ncarly to its sum-
mit, where it flows into a square basi below its orifice,
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and descends by  corresponding pipe placed on the ¥
opposite side. Thus the water successively ascends and .
descends in its course from the reservoirs, till it arrives
at its destination in the city, where it occasionally rises
with great force resembling a jet d’cau.®

Contiguous to Constantinople a capacious reservoir
receives the great mass of water, prior to its entering the
various conduits for conveying it to that which supplies
the seraglio of the Sultan, as well as the numerous foun-
tains in different parts of the city. The latter structures
ave generally low quadrangular buildings, with spouts on
each side, and leaden roofs curved in the Chinese man-
ner, similar to the top of a tent, being also gaudily gilded
and painted with a variety of colours, besides having
upon them inscriptions in verse. These useful edifices
sre erected in almost every street, though, as a modern
traveller remarks, *they do not indeed exhibit that
splendour of architecture and ornament which Rome
displays; where obedient rivers are forced into the air,
or spread over artificial rocks; but they afford the pure
spring and simple bowl, to invite the tlumy traveller to
a delicious draught.”  °

The aqueducts concerned in supplying Conata.nunople,
are four in number, one of which is stated to have been
constructed during the reign &f Valens, and extends over
the valley between the third and fourtb hills. It consists
of massive arches, and in & part of its length they are
erected one over another, forming a double arcade. The
mode of building adopted is similar to that employed for
the walls of the city, which have Roman tiles and stones
laid in alternate courses. It is recorded that the inhabi-

tants of Chalcedone having opposed Valens, he resolved

4

* Andreosss sur Censtantinople, §c.
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to demolish its walls, and had the materials actaally con-
veyed to- Constantinople for the construetion of this
aqueduct.® Its dilapidations were repaired in 570, by
Justin IL; but through neglect and the operation of
time, its condition afterwards became very ruinous, when
Suleyman the Magnificent not only restored it to its
pristine state, but repaired all the ancient aqueducts for
supplying the city. Perhaps this stupendous work may
be deemed one of the most striking memorials and useful
remains of the original grandeur of Constantinople. As
this great structure is situate in the interior of the city,
the course of some of the streets pass through the arches,
and others along its sides. In many places vines, and
various other creeping plants have fixed themselves in
the crevices between the stones, where the water oozes
out for yielding support to their roots, and the plentiful
nutriment thus obtained, occasions them to grow with
great luxuriance, 50 as to exhibit a very beautiful, diver-
sified, and interesting spectacle.}

The other aqueducts are situate between the reservoirs
and Constantinople, aud have been erected to convey the
water over some of the deep valleys. One of these struc-
tures is about 440 feet long, and 107 feet high ; it con-
sists of a double tier of arches ranged one over the other,
and supported by strong buttresses which have also two
arches at the upper tier, and one at the lower, this latter
being for the purpose of rendering the edifice useful as a
bridge for passengers, as is commonly the case in aque-
ducts composed of two tiers of arches.:.Anogper has
twenty-one arches, of which ten.are twice the magnitude
of the others, This passes ova'.therotd leading to

* Ammianus Marcellinus, lib. xxxi., cap. i. ‘
t Gyllius’ Antiquities of Constantinople,
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Buyukderé, and is that which was last built. There
is likewise an aqueduct which convevs the water over a
deep dell, and in its formation two galleries have becn
constructed over the arcades. The arches of the, two
latter have an average height and width of about sixty
feet ; and one of them is supported by octangular pillars,
having a circumference of about 150 feet.®

The magnitude of two of the cisterns formerly em-
ployed to collect and preserve the rain-water excites
astonishment ; and their construction has been attributed
to Constantine and Justinian.  The discovery of one of
these extraordinary works was made by Petrus Gyllius,
an erudite and ingenious Frenchman, who resided at
Constantinople for some time, during the carly part of
the sixtcenth century.  His account is not only interest-
ing from its minuteness, but was the result of careful
personal observation ; and as its correctness and authen-
ticity have been corroborated by subsequent travellers,
his stmple and impressive deseription will perhaps be
deemed prefetable to any other.

In describing the < sceventh hill,™ he observes that
“on the ridge there is a plain of some length and
breadth. The hill itself is bounded by the land wall,
and on its summit is a cistern, called Mocisia, wholly
unrovfed, and divested of its pillars.  This cistern has a
drcumference of nine hundred and seventy puces; the
walls still remain, and are built with square free-stone 3
but the ground on which it stands is now converted into
a gardg.” Referring to a church which formerly stood
on the third hill, he states, that it is almost entirely
demolished by the Mahometans, its only remains being a

* Dallaway's Constantinople,



HYDRAULIA. W7

few marble pillars, waiting the last efforts of their sacri-
lege. That this was a costly and magnificent building,
appears from the cistern of Bonus, situate a little above
it, and constructed by a nobleman of that name. Its
length was three hundred paces; but its roof and
columns are entirely ruined, and at present, its site is
turned into a garden.” In the same district, he likewise
states, his having seen ¢ thrce cisterns, one in the
Forum of Taurus, another between the tomb of Bajazet
and the Bezestan, both supported by marble pillars.
The third was built on a clift of the third bhill facing the
north, of which there yet remain six large and lofty
Corinthinn pillars, made of Arabian marble and curiously
wrought. Below the base of the pedestal an carthen
pipe was laid for conveying water into a cistern con-
structed with bricks, The roof was also brick-work,
and supported by twenty square brick pillars. A little
above the cistern there was formerly a court belonging
to a Christian church, which the Turks demolished to
repair and beautify their own houses.”  These instances
show the capaciousness of these useful receptacles for
“water; but those to which allusion has been made, wefle
of a much more magnificent kind, and wholly different
with regard to situation and other particulars. The
relation of a few circumstances will exhibit the sagacity
of Gyllius, in a very favourable light, and develope the
train of reasoning by which he was led to infer the exist-
ence and site of such a stupendous excavation.

Gyllius commences his detail by observing, that ¢ at
old Rome, the Basilicae werc the places in which the
senates were accustomed to deliberate, lawyers to plead,
and the transactions of trade andecommerce carried on ;
but at Constantinople they were used as libraries and
schools of learning, as appeared from some other facts as
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well as the following inscription upon the public school
at Byzantium :—

This place was built for all th* unletter'd youth

Whose genius leads them to the Roman law ;

In pleading skill'd, and fraught with eloquence,

They leave these walls, and plead their country’s cause.”

Modern writers tell us that the place where the library
stood was of an octagonal form, with arched porticos, and
a large room, where the principal master usually con-
versed with his assistants.—My opinion is, that the place
on which the library stood was quadrangular: and it
seems to be the same building that Procopius represents
to be encompassed with pillars in a square manner:—
Cedrinus calls the Basilica,—Cisterna—which some
writers erroncously affirm, was constructed by Constan-
tine the Great. I am confirmed in this opinion from
Procopius, who states, ¢ that near the Imperial Portico,
where the lawyers used to plead, there was a spacious
building of great length and breadth encompassed with
pillars in a quadrangular manner, situate on a rocky
?ound, which was built by Justinian, to a great height,
or preserving the water, which in summer, was then
conveyed into it by subterrancous pipes, but in the
winter from the aqueducts for the use of the poor.”
After citing some other collateral circumstances, he con-
tinues—** from these passages, it is observable that the
Imperial Portico, and the Imperial Cistern, stood in the
same place. The Imperial Portico is not to be secn,
though the Cistern is still remaining. Through the
carelesness and contempt of the inhabitants for every
thing that is curious, it was never discovered excepting
by me, who, though b stranger amongst them, found it
after a long and diligent search. The whole ground
was built upon, which made it less suspected that there
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was a cistern there. 'The people had not any notion of
its existence, although they daily drew their water out
of the wells that were sunk into it. I went by chance
into a house where there was a descent into it, an'd went
aboard a little skiff. The master of the hquse after
having lighted some torches, rowing me here and there
across, between the pillars which lay very deep in water.
He was very intent upon catching his fish, with which
the cistern abounds, and speared some of them by the
light of the torches. There is also a small light which
descends from the mouth of the well, and reflects upon
the water where the fish usually come for air. This
cistern is three hundred and thirty-six feet long, one
huadred and eighty-two feet broad. The roof, arches,
and sides, are all brick-work, covered with terrass, and
are not in the least degree impaired by time. The roof
is supported by three hundred and thirty-six marble pil-
lars. The space of intercolumniation is twelve feet; and
each pillar is above forty feet nine inches high. They
stand lengthwise in twelve ranges, and twenty-eight in
the breadth. Their capitals are partly finished after
the Corinthian model, and part of them not finished.
Over the abacus of every pillar is placed a large stone,
which seems to be another abacus, and supports four
arches. There arc abundance of wells which fall into
the cistern. When it was filling, in the winter time, I
have seen a large stream of water falling from a great
pipe with a mighty noise, till the pillars have been
covered with water up to the middle of the capitals.”*
This large subterranean reservoir was inspected a few
years ago by a highly respectable modern traveller, who
corroborates Gyllius's statement.}

* Gyllius. ) t Walsh.
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The other great cistern is very ancient, and scems to
have been constructed with a benevolent view, in a
favourable situation, where  stood several fine build-
ings, Some hospitals, a place for the entertainment of
strangergy which had very good spring water, and was
called Philoxenon. Some writers affirm that it was built
by a person of that name; and that Philip of Macedon
cleansed most of the cisterns of the city, which Heraclius
commanded to be replenished with earth. It is pre-
sumed to be the same that lies under ground, and whose
roof is supported with four hundred and twenty-four
marble pillars, two hundred and twelve supporting the
same number above them. I measured one of them, and
found it to be six feet nine inches in circumference, and
all appear to be of the same size. There is another cis-
tern on the west side of the same house, the arches of
which are supported by thirty-two Corinthian pillars,
standing in four ranges, cach consisting of cight pillars,
with shafts nine feet in compass.”*

As the Philoxenon has so large a numbcer of fine mar-
ble pillars, the Turks have denominated this structure—
“ the thousand and onc columns;™ and a recent observer
describes it as * a vast subterranean edifice, partly filled
up with earth, but still of great depth, having an arched
roof supported by 672 marble columns, cach column
consisting of three standing on the top of each other.”
According to a calculation made by Andreossi, the
cavity when full is capable of holding a supply for the
whole city for sixty days. It is now however dry, and
a number of silk-twisters having taken possession of it,
they ply their trade at the bottom, in almost utter dark-
nes"™} Some other cisterns are mentioned by Gyllius,

" Gyllius, 4+ Walsh,
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as attached to churches and other edifices, however, those
described above seem to have been the most important ;
but he mentions ¢ the cistern of St. Benedict, now de-
spoiled of its roof, and three hundred pillars which
supported it, showing it to be a very adthl&nd expen-
sive work, though now turned into a cistern for watering
the priest's gardens,”

The magnificent baths constructed at Constantinople,
for the convenience of the mhlﬁqhts, exhibit a regard
to health and enjoyments, similar to that displayed at
Rome. Thebath denominated Zeuxippum seems to have
been,one of the principal ; and Gyllius observes, that “Eu-
sebius writes, some are of opinion the fine bathing-place
at Constantinople took its name from the famous painter
Zeuxes, whose pieces adorned it. Cedrinus relates, that in
this bagnio there was a pleasing variety of prospects of
surprising art, both in marble and stone-work, in statues
of brass, and figures of persons of antiquity, who secmed
to want nothing but a soul to animate and enliven them.
Among these celebrated pieces of the most exquisite work-
manship was the statue of old Homer, in a thoughtful
posture, his beard hanging carelessly down, his hair very
thin before, his face wrinkled with age, and the cares of
the world ; his nose well-proportioned, his eyes fixed in
their sockets, as is usual with blind persons, which he
was generally supposed to be. Over his close coat hung
a loose garment, and under his feet, upon the pedestal of
the pillar, was a bridle in brass. This place was also
beautified with the brazen statues of all those renowned
personages who had been famous for wisdom, poetry, ora-
tory, or courage, throughout the world.”~~After enutie-
rating nearly seventy statues of celgbrated persons, he
states * there were also many others; and near the hgnio
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called Zeuxippum, stood & small bath, taken notice of by
Leontius in the following lines:

* Let not thy stately walls, O proud Zeuxippum,

Resent the meanness of this little bath:

In heaven's high tower, near the constellation
Of Ursa Major, shines the Polar star.”

* There is nothing of the Zeuxippum remaining at pre-
sent, nor of many other fine bagnios, although we have
many inscriptions relating to them; as of that,famous
one celebrated by Agathius, in which Venus is said to
have bathed herself; and another called Didymum, in
which both sexes used to wash, besides others. But all
these are so entirely ruined, or defaced, by the Mahome-
tans that it cannot be discovered to whom they belonged.”

To the above description by Gyllius, some curious in-
formation respecting these bagnios has been added by
Pancirolus, who states that * Theodosius writes thus to
Severinus, prefect of the city ;—because there are many
houses adjoining the porticos of Zeuxippum, we will
and command, that the yearly income of the said houses
and shops, without any pretence or excuse to the con-
trary, be paid into our Imperial Bagnio, for purchasing
lights, and for the repairs of the said bagnios."—Gyllius
also notices another ordinance relative to the same ob-
ject by Justinian, proving the great care and attention
bestowed upon these useful edifices; for in his Con-
stitutions he makes the following injunction concern-
ing the Bagnio of Achilles:—* Qur imperial will and
pleasure is, that the leaden pipes conducting the water
to the Achillean Bagnio, contrived by your wisdom,
and purchased by your munificence, be under the same

regulstion and management as have been appointed in
the like cése; and thet the said pipes shall only sup-
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ply such bagnios and nymphea, as your Excellency
shall think fit, allowing at the same time full power,
license, and authority to the apparitors of your Excel-
lency, to enter without fear or molestation, such houses
and bagnios in the suburbs as they shall judge conve-
nient, to inquire into all occasions of this order, and to
prevent the stoppage of the water to the detriment of the
public.™ It is a subject of regret that neither rigid
enactments, nor any other circumstances have occasioned
the preservation of these buildings, as well as prevented
the destruction of numerous specimens of ancient art, for
probably they were adorned by the productions of Gre-
cian and Roman sculptors. Indeed Gyllius relates that
““not only the magnificent structures of ancient times
have been demolished by them, but the very names of
such buildings are quite lost, and a more than Scythian
barbarity prevails amongst them. The Turks are so
tenacious of their own language that they give a new
name to all places which are forced to submit to their
power, though it be ever so impertinent or hinproper.
They have such an abhorrence of Greek and Latin that
they look upon both these tongues to ‘be sorcery and
witcheraft.” But inimical to the progress of human im-
provement, and debasmg as Islamism may have generally
been, a few men of vigorous intellect among its followers
disdained to be wholly guided by its dogmas, and divested
themselves of its influence. Some of the Sultans cer-
tainly evinced a laudable regard for the comforts and
cnjoyments of their subjects at Constantinople; and
melancholy as may be the emotions excited by the
mournful and gloomy picture, which its history presents
of the debasing and desolating effects of fanatical super-
stition and military barbarism, happily for mankind all
- R 2
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its shades are not equally dark, and some interesting
objects diversify and cheer the dreary prospect.

When Mahomet I1. became the master of Constanti-
nople, about the middle of the fifteenth century, with the
ruins of the Christian church, he erected a mosque, as
well as an hospital, a school, and other useful buildings
contiguous 1o it. The description of these structures, by
Gyllius, is very interesting, and he represents the mosque
as * embellished with a very clegant square porch as broad
as the church itself, paved with the finest marble, and
adorned with square porticos. The arches which sustain
the roofs are supported with large pillars of marble
curiously variegated. In the middle of it is a fountain
with nine pipes, whose waters fall into a great basin.
Round the mosque is & spacious court, part of which is
inclosed with walls, and another part with a long kind
of houses, some of which are inhabited by the priests and
schoolmasters. In the eastern part of this court there
is a garden, in the middle of which stands the sepulchre
of Mahgmet, built in a cylindric form of the whitest
marble.” After enumerating some other spacious struc-
tures * surrounded with marble pillars, and gardens
adjoining to them,” which altogether with the mosque
occupy “ a space of ground which is six furlongs in com-
pass;” he states that ¢ Mahomet, the same emperor, built
in this place, where had formerly been the old cistern of
Arcadius, or Modestus, the largest bagnios in all the
city. These baths were of two kinds, some for wen,
and some for women. ‘They adjoin each other but have
different entrances, without any passage out of one into
the other. I shall describe only the men's baths, because
the women’s are like them. The first place you enter is
the room where they undress; from which you pass into

-
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the hot, and thence into the cold bath. They all stand
in one range, and are separated from each other only by
walls. The room where they undress is a square struc-
ture, built of square stone up to the roof, which is arched
and built with brick ; the inside of it measures two hun-
dred and fifty-eight feet in compass, and it is surrounded
with an ascent of stone, above six feet broad and three
feet high, The wall of this room, from the pavement to
the bottom of the arched roof is thirty-seven feet high.
In the middle of the floor, which is paved with marble,
there is a large marble basin which is thirty-seven feet in
compass, and three feet deep, which is always supplied
from a fountain of spring water. -There are two doors
out of the undressing-room into the hot bath. This
apartment is 100 feet in compass inside, and is sup-
ported by four arches which have a dome over them.
It contains cight cells or bathing-rooms, one of which,
being not more than half the size of the others, has the
convenience of water-closets behind it, and these are
cleansed by the efflux of all the water from the baths.—
Six of these cells have a separate bathing-room adapted
to each, and these are constructed in guch a manner that
every bathing-room has two arches which form passages
to the right and left from one into another. The cells
under two other arches are so contrived, that one, which
is nearest the door leading from the room for undressing
into the hot bath, hangs over a very large bathing-room.
This latter has a marble pavement, and the Turks wash
their linen in this place. A plain wall arched at the top
divides the hot from the cold bath. In the middle of
the former there is a fountain playing, and they commu-
nicate with each other by means of a single door. This
apartment has eight arches which support its dome ; and
it contains eight bathing-places which project beyond the
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sphere of its dome, and encircle the whole bagnio that
forms a compass of about ninety fcet. The whole of the
pavement is laid with marble, and in the middle, it is
built with an ascent in the form of an octagon, which is
fifty-seven feet nine inches in circumference, and two feet
and four digits high. Round the octagon there runs a
channel of water, the depth of which is the same as the
height of the octagon. The four inner bathing-rooms
are situate in four angles, and the breadth of each is
eleven feet three digits every way ; —thesc are called hot-
houses or sweating bagnios. The dimensions of the two
bathing-rooms situate without the, two arches, are the
same. The other six bathing.rooms are semicircular,
and stand under six arches within the circle of the dome
of the hot bath. At the bottom of the pillars which
support the arches, thcy are eleven feet in length, and
five feet nine inches in breadth. Every one of these
bathing-rooms has a marble cistern for the purpose of
bathing ; and in one of them which is above all the
others, a stately marble throne is erected. There are no
lights in the walls of either the hot or cold baths, though
the domes are wholly illuminated by glass windows.
The stoke-hole is two feet and a half in compass, and of
the same height, but it is built on the outside of the baths.
A constant fire is kept in it, and heats a brazen vessel,
whence it emits its warm steams through pipes laid
straight, and in an oblique manner, and by that means
heating the bottoms of the cisterns which are used for
bathing. There is a rivulet in a ficld situate in the
suburbs, about six feet in breadth, which runs necar to
the stoke-hole. There are pipes laid in this brook, which
convey the water thrpugh the walls of the baths to all
parts of them. One of these pipes which passes through
a heated earthen vessel, upon turning a cock, supplics the
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cisterns with hot water ; another pipe which rises higher,
upon turning a cock tempers the hot water, according to
the pleasure of the person whobathes.”® To this minute
account of these establishments may be added, that the
same Sultan also united to them the Zeuxippum, besides
appropriating the baths of Arcadius and Eudoxus to the
use of the public, thus augmenting the accommodations
for those who might be desirous of enjoying their ad-
vantages.

When Gyllius resided at Constantinople, he represents
the city as containing ¢ above a hundred public and
private bagnios, fifty of which are very spacious, and of
two lengths, much like those built by the Sultan Maho-
met II. The Caravanseras and public inns are above
a hundred, the most famous of which in the middle of
their court-yard are furnished with fountains of water,
brought from the fields adjoining the city. The Empe-
rors particularly distinguished themselves in forming
these useful structures; and thus does Eusebius dilate
in the praise of Constantine—*In the middle of their
Fora,’ says he, ‘you may see their fountains adorned
with the emblems of a good pastor, well known to those
who understand the sacred writings; namely, the history
of Daniel and the lions figured in brass, and shining with
plates of gold. Valens and Andronicus, at a vast ex-
pense made rivers, at a remote distance, tributary to the
town, partly by directing their courses under arches, at
this time appearing above ground, and partly by chan-
nels dug under it. Several other Emperors with no less
cost, made themselves fish-ponds and subterraneous lakes,
by after-ages called cisterns, in every ward of the city,
and that principally to supply them with water in case

* Gyllins's Antiguities of Constantinople.
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of a siege. But the enemies of Coustantinople lying at
such a distance they have either entirely ruined their
cisterns, or converted them to another use. I shall take
no notice of the stately houses of their noblemen and
bashas, nor of the Grand Signor's palace, which, spread-
ing itself all over old Byzantium, is constantly supplied
with rivers which flow in upon it, from distant parts of
the neighbouring country. 1 pass by the lakes and con-
duits, seated in every part of the city, which serve not
only for water to drink, but likewise carry off the filth of
it into the sea, and wash away those impurities of the
town which clog and encumber the air, and for which
great cities are generally looked upon as unwholesome.”
From the above detail, it will be obvious that with respect
to the plentiful supply of water, this celebrated city then
continued to enjoy many advantages, notwithstanding the
desolation resulting from the negligence, fanaticism, igno-
rance and barbarism of the Turks, whose habits, manners
and customs, form a striking feature in the variegated
history of mankind.

As the laws of Islamism enjoin frequent ablutions,
and in warm climates the practice of bathing is generally
decmed a very high enjoyment, the conduct of the
Turks, in neglecting, defacing or destroying many of the
cisterns and baths, exhibits a degree of barbarism that
resembles the freaks of insenity. For whatever may be
the rank of a married woman the injunction for her
attendance at the baths, every Thursday, is peremptory ;
besides, that strict attention may be paid to this rite of
their religion, several of the baths are gratuitously open
for use, so that even poverty is not allowed to be an ex-
cuse for neglect. Ir Constantinople the better kind of
houses generally have a commodious bath; but it is to
be lamented that by the too frequent practice of bathing
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many injure their health, by inducing debility that even-
tually proves fatal in its consequences. At a late period,
the public baths alone have been stated as amounting to
180 within the walls of the city;* but the indolent dis-
positions and habits of the Mahometans preclude the
enjoyment of such pleasures as the gymnastic and other
exercises of ancient Rome, and therefore no provision is
made for their indulgence.

The care and management of the water-works at Con-
stantinople is confided to about 300 Turks and 100 Alba-
nese Greeks, in whom the profession may be deemed
almost hereditary. Though the fountains are so nume-
rous as to be in nearly every street, yet a great number of
people obtain their water from persons, who earn their
subsistence by carrying it about the city in leathern
buckets for sale. Such a practice indeed is generally
prevalent in all the principal cities and large towns of the
European continent, though in many of them, the use of
larger vchicles is adopted, containing one or two hogs-
heads. These watcr-carts are very common; but the
annoyance arising from the cries of the water-vendors in
the streets, is a subject of serious complaint by travellers,
who have not been accustomed to them. Though the
reservoirs at the mountains of Belgrad, are calculated to
afford an abundant supply, yet it has been estimated that
the average daily quantity affarded to the inhabitants of
Constantinople, amounts only to about four gallons for
each individual.

Notwithstanding the abundance of water usually ob-
tained from the mountains at Belgrad, instances of long
periods of dry weather have sometimes occurred, to
create the most serious apprehensions of a deficiency;

* Dallaway's Constantinople, p. 189, &e.
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and a recent traveller relates a case which bappened
during his residence at Constantinople, when no rain had
fallen for six months. ¢ The coming of rain,” he ob-
serves, * is indicated here, as in Syria, by a small dark,
dense, circumscrit:ed cloud, hanging over the Euxine or
Propontis. On such occasions, a dervish stands on the
top of Giant's Mountain, and when he sees 2 cloud, he
announces its appearance, like Elijah from the top of
Mount Carmel. One day I climbed to the same place,
and saw the dervish on the watch, and ‘1 looked to-
wards the sea, and beheld a little cloud rising out of the
sea, like a man’s hand, and gat me down that the rain
stopped me not.” In effect it immediately followed, and the
Turks were relieved from a very serious cause of anxiety ;
because for 700,000 people, the reservoirs then con-
tained only fifteen days supply.” *—Such a circumstance
could not be otherwise than alarming, because they had
no other resource to which they could apply in exigencies
of the kind; and the same writer remarks that “if the
Russians ever approach and lay siege to Constantinople,
a supply of water will be their first object. In its pre-
sent state, if the besiegers cut off the communication with
the reservoirs, (which it is presumed they would do in
the first instance), the city could not hold out for a
week.” The possibility of such an emergency must give
rise to serious reflections; and delightful as may be its
situation, the contingency mentioned above renders it
inferior, in that particular point, to all the other great
cities in Europe, which generally have either large rivers,
or copious springs, in their vicinity ; besides the supply
of water to some of them is aided by various contri-
vances of science and.art. The present Sultan seems to

* Walsh's Travels.
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have a propensity to encourage improvements; and per-
haps, therefore, a reasonable hope may be indulged, that
the inhabitants of Constantinople will enjoy those advan-
tages, which in Great Britain have conduced, not only to
diminish the casual evils of dry seasons, and frequent
fires, but likewise to augment the conveniences and plea-
sures of human life.

CHAPTER XIV.

Remains of Roman Aqueduets in different countries. Segovia,
Seville, Nismes, Metz, Fourvieres, Rungis, Paestum, Puzzuola,
Pisa.—Solomon’s Aqueduct near Bethlehem, &c. Antioch,
Hamah, Tyre, Mytelene, Salamis, Tunis, Caserta, Versailles.—
Aqueducts in Great Britain ;—Barton Bridge, Valley of Kelvin,
Cysylte, Chirk, Valley of Slateford.—Magnificent Fountains
at Rome ;—Pauline, Aqua Felice, Trevi, Piazza Novana, Circus
of Flora, Temple of Vesta; Colonnade of St. Peter’s, Piazza
di Spagna, Gardeus of the Doria Family. Conclusion.

ApMiraBLE as may be the elaborate contrivances for
supplying Rome and Constantinople with clear and salu-
brious water, other countries also possess magnificent
works of a similar kind, demonstrative of the lofty con-
ceptions of the Romans, as well as their extraordinary
cxertions to realize their schemes. Indeed they left
some memorable traces of their genius, enterprize, and
skill, in all the nations to which their power extended
and continued for a considerable length of time. Not-
withstanding so many ages have elapsed since these useful
edifices were first constructed, yet several still endure,
affording the advantages originally contemplated.

Spain possesses one of the noble aqueducts constructed
by the Romans. It is employed for supplying Segovia,
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and its water actually flows through the city, having its
course above the greater number of the houses. The
length of this structure is about 2,400 Spanish feet, and
its greatest height about 100 feet. Ii.is formed by a
double row of arches, composed of large square stones,
placed together without cement; and over these the
channel for the water is constructed with large oblong
flat stones, having a wall on each side. 'The number of
the lower range of arcades is forty-two, and they have a
width of fifteen feet by a height of sixty-five; but the
upper range of arches consists of one hundred and nine-
teen, with a height of twenty-seven feet, by a breadth of
seventeen, and the transverse thickness of the piers is
eight feet. This fine structure is remarkable for its
solidity and excellent masonry. Fortunately this admi-
rable relic of antiquity has equally withstood the deso-
lating violence of barberiaus, and the powerful attacks of
inclement seasons, through a long series of ages. The
design is strikingly light and beautiful; and its aspect
has not only afforded gratification to architects, but
puzzled antiquarians, who have entertained different
opinions with regard to the epoch of its construction,—
some ascribing the merit of erecting it to Trajan, and
others to Hercules, for it has no inscription to determine
the period when it was built.

The city of Seville is chiefly supplied by a great aque-
duct which the Romans probably contrived and executed,
though the numerous repairs of the structure, at different
periods, have so far defaced and obliterated the style of
its architecture, as to induce some persons to ascribe its
construction to the Moors. In its present state the arches
composing it are not only unequal in their dimensions,
but rugged in external appearance; and even its line of
direction is crooked. Inattention and neglect have also
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concurred to deteriorate its condition and hasten its de-
cay ; for the channel has been suffered to become so very
leaky, that the water which escapes has actually formed a
rivulet below ity Lamentably defective, however as may
be the state of this extensive aqueduct, its utilitygis evi-
dent from its conveying an abundant supply of water
from Alcala, which is many miles from Seville, where
almost every house in the place has the advantage of
receiving it, excepting such as are situate in the districts
supplied by the pipes from the fountain belonging to the
Archbishop. In order to obtain the water at Alcala, the
rocks are perforated in various directions for a consider-
able length under ground, so that every little stream or
spring may be intercepted, and the water from each con-
veyed into the channel of the aqueduct. The quantity
thus collected is very considerable; besides the current
has so much velocity as to render it applicable to the
operations of several mills, in the progress of its course.
The Romans likewise constructed several magnificent
aqueducts in France, the object of one being the supply
of Nismes, from the sources of the Eure and Airon.
Those parts of the structure which. have resisted the
ravages of time and the elements, evince the extent and
importance of this great work; for the bridge over the
Gard probably surpasses any erected during the con-
tinuance of the Roman authority in Gaul. It consists
of three tiers of arcades placed one above another ; “the
lowest is formed by six arches; the second by twelve;
and the third has thirty-five. The latter contained the
channel which conveyed the water across the valley, at
an elevation of more than 150 feet above the level of the
water in the river. M. Genieyg, an eminent French
engineer, estimated that the quantity of water conveyed
by this aqueduct amounted to more than 68,244,000
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litres, or about 465,277 hogsheads, in every twenty-four
hours.

Metz is also distinguished by a stupendous aqueduct
of Roman construction, and the great nuiiber of arcades
of whigh it formerly consisted, attest its original magni-
tude. Though the breadth of the river Mosclle is very
great at that city, superb and’lofty arches were crected
to convey the water overit; and some of them still remain
at the distance of two leagues from Metz. The work-
manship of this structure was likewise so excellent, and
the cement employed united the materials composing it
so firmly, that excepting parts which have been forced
away by large masses of ice, during impetuous floods, it
has resisted the cffects of inclement scasons through many
centuries. During the time that the Roman power
existed in Gaul, other aqueducts branched off from these
arcades to convey water to baths, and also to a place
where the representation of a naval engagement was
exhibited. For this latter purposc the water of theriver
Gorze was likewise conducted by tunnels formed of hewn
stone, and terminating at a great reservoir, peculiarly
adapted for exhibiting a sca-fight.

In the reign of the Emperor Claudius, an aqueduct
was formed to convey the water from Fourvitres to the
highest part of the city of Lyons, and this structure was
remarkable for the beauty and boldness of the design.
As valleys of great depth were in the line of its course,
if arcades had been erected with a view to preserve uni-
formity in the flowing of the water, such enormous and
expensive works would have been requisite, as might
have prevented the execution of the project; conse-
quently, instead of an elevated canal, leaden pipes were
substituted, forming a syphon: thus the plan was realized
with much less labour and expense.
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According to M. Genieys, during the short residence
of Julian at Paris, in the year 360, an aqueduct was
constructed for conveying the water from Rungis to the
palace of the baths; and that another subterranean aque-
duct likewise commenced on the heights of Chaillot, at
the mineral springs, whence it crossed the Champs-
Elysées, from a part of the garden of the 'Fuilleries, and
probably terminated towards the middle of the place now
occupied by the garden of the Palais Royal. Besides,
in 1781, at the northern extremity of the latter, about
three feet below the surface of the soil, a square reservoir
of Roman construction was discovered, as. well-as some
medals of Aurelian, Dioclesian, Postbumus, Magnentius,
Crispus, and Valentinian I., which lead to the inference
of the basin being constructed in the reign of the last
emperor.

The remains of various other aqueducts still exists in
Ttaly, as well as in distant countries which the ancient
Romans subjugated to their domination, and therefore
formed provinces of the empire, when their widely ex-
tended conquests displayed the ambitious aim of becom-
ing the musters of the civilized world. ,Among the mag-
nificent ruins of Paestum and Puzzuola, in the kingdom
of Naples, some large portions of grand aqueducts form
conspicuous and attractive objects of attention. In the
vicinity of Pisa, the remains of another of these structures
are still to be seen ; but that city now receives its supply
of water from one of modern construction, consisting of
1000 arches; and though its original purpose was the
advantage of Pisa alone, it has since been extended to
Leghorn.

Though the aqueducts constructed for the supply of
Rome, and other parts of Italy, are unparalleled both for
grandeur and extent, similar contrivances have been
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adopted in different countries, for the purpose of convey-
ing water to the principal cities. Maundrel, in his travels
to the Holy Land, relates, that at a short distance from
Bethlehem there existed the remains of an aqueduct, the
building of which was atiributed to Solomon, and that
anciently it conveyed water from his pools, or reservoirs,
to Jerusalem® Another traveller who visited the sane
place, at a subsequent period, and examined these struc-
tures more minutely, states, that the aqueduct is ¢ built
on a foundation of stone; the water runs in round earthen
pipes, about ten inches in diameter, which are cased with
two stones, hewn out to fit them, and they are covered
over with rough stones, well cemented together; the
whole being also sunk in the ground on the side of the
hills, so that in many places nothing is to be scen of it."*
It commences at rather more than six miles distance from
Jerusalem, taking a circuitous course round the hills, and
afterwards through a plain on the surface of the ground
till it reaches the city. Solomon is represented to have
had a house and gardens in the vicinity of the pools,
where there was what was called the sealed fountain,
from which the conduit conveyed the water.

The pools in the vicinity of Jerusalem are quadrangu-
lar, and vary in dimensions, having a width of from 200
to 300 feet, by a length of from 800 to 400 more. They
are formed partly by excavating the earth, and partly by
the erection of a wall, which is about seven feet thick, at
the lowest end of the reservoir, but only three at the other.
The whole are surrounded with a similar wall, and each
has a different elevation ; the highest reservoir being the
shallowest, the second rather deeper, and dug as decp as
it could be without cutting away the rock ; but the steps

* Dr. Richard Pococke's Travels.
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to it are hewn out of the rock. This basin has a consi-
derable depth, the wall consisting of eleven tiers of stone,
two feet or more in thickness. The third or lowest part
has a place for bathing ; and a stream flows below it, in
a covered channel, from a fountain, which is situate in a
small valley.  Near to the lower end of the latter reser-
voir there is a descent by steps, under which a grotto has
been formed containing  three outlets, which can be
opened or closed as circumstances may require; and
from one of these the water runs into the great canal
below. It has been conjectured that these reservoirs were
mtended to receive the superabundant water from the
neighbouring fountains, and therefore adapted to afford
a supply of water to the aqueduct when any of them
farled

The sealed fountain is situate on a declivity, opposite
to the pools. It is contained in a quadrangular inclo-
sure, which has a square basin supplied by four streams.
As the whole is arched over, the structure has not any
external indications of its object, and the water flows
from it by two apertures at one end. It is presumed that
these contrivances are referred to by Solomon, where he
compares his spouse to ¢ a garden enclosed, to a spring
shut np, and a fountain sealed.™*

In Asia Minor there exist many remains of aqueducts
—the works of an early period for supplying the wants of
the inhabitants.  Several of these are in the vicinity of
Antioch in Syria, and one of them is not only large, but
also rather peculiar in its construction. Though lofty,
and in sonie parts about 200 feet high, it consists chiefly
of solid walls, excepting a few arches in.the upper part ;—
two near the middle are ranged one o%er the other, exhi-

* Canticles, chap. iv. y. 19,
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biting a tier of three arches, but the whole are narrow.
Those in the neighbourhood have, however, arches of
large dimensions, one of them being formed by five,
though others have only a single arch to convey the
water across the valleys ; and great labour scems to have
been employed, to direct the produce of the various
springs within some miles of the town, for supplying the
inhabitants,

At the town of Hamabh, in the same province, the water
is raised from the Orontes by wheels, to which square
buckets are attached, and moved by the current of the
river. Several of these wheels have a diameter of nearly
forty feet, and elevate the water nearly to the upper part
of their rim, where it is discharged into wooden troughs,
which convey it to the aqueducts. Some of the latter
consist of very high and well-built arches; but a consi-
derable portion of the water-course to the towns is along
the sides of the hills,

Tyre, the name of a place often occurring in history,
possesses also its fountains and aqueducts, the construc-
tion of which has, likewise, been aseribed to Solomon, who
is said to have thade ‘¢ gardens, and orchards, and pools
of water.,” Indeed, such works appear to have greatly
interested him, for they are frequently the objects of his
similes: the fountain from which ‘Tyre is principally
supplied, being supposed to be that designated in his
Canticles, as “a fountain of gardens, a well of living
waters, and streams from Lebanon.™*

These springs risc about half a mile from the sea, and
are inclosed by a wall about fifteen feet high; two other
springs in the neighbouring mountains also supply a con-
siderable stream of water to the same point. The height

¢ Canticles, chap. iv. v. 13.
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of the reservoir at the source is sufficient for the water to
flow from it along an extensive aqueduct to Tyre; and
its abundance occasions the application of the current to
the working of several mills. The aqueduct is con-
structed on arches commencing at the reservoir.

Numerous as are these devices, and all having the
same object, their contrivers seem to have been studious
to vary their form and external appearance. At Myte-
lene, one of the Greek islands, a magnificent aqueduct
conveyed the water across a deep valley ; it is about 300
feet long and eighty feet high, consisting of three tiers
of arches for some distance ; but although the principal
part of the structure has been formed of a species of grey
marble with a rusticated exterior, yet the upper arches
are turned with bricks, Near to Salamis are the remains
of an aqueduct, having pointed arches in the Gothic
style.  In her letters, Lady Wortley Montague men-
tions the remains of an aqueduct, six miles from Tunis,
which, in former ages, conveyed the supply of water to
Carthnge, over valleys and mountains for a length of
forty miles. The stones employed for its construction
are not only of a prodigious size, but Righly polished,
and exactly fitted to each other, so that very little cement
was used to join them together.

Awmongst the remarkable modern works distinguishing
the classic region of Italy, may be enumerated the aque-
duct for supplying the palace of Caserta, situated in a
northerly direction from the city of Naples. Probably
this structure is one of the finest of its kind constructed
in that country since the days of the ancient Romans.
Its extent and elevation vie, in several particulars, with
some of the noblest of their magnificent edifices. At
some places its course passes through mountains, and at
others over deep valleys. The water is conveved across

s 2
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the valley of Maddaloni, by a triple range of lofty arches,
extending the length of 2000 fect; some of them having
a height of 200 feet.  The first ticr consists of nineteen
arches ;—the second of twenty-seven ;—and the third of
forty-three ; but the width and depth of the channel have
nearly the same dimensions, being respectively about four
feet. The water supplying it rises iu the vicinity of Mount
Taburnus: it is very pure, and flows along the aqueduct
to a reservoir at the summnit of Mount Gazzano, whence
it is precipitated down a declivity 1uto a plain below.

The aqueduct, constructed by order of Louis XTIV,
for the purpose of conveying water from the river Buey
to Versailles, 1s a fine structure, and has 242 arcades.
Its length is 7000 fathoms. In France several claborate
works of the samie kind have been erected in the course of
the celebrated canal of Languedoc.

The forming of various canals in Great Britain for
facilitating mercantile intercourse between different dis-
tricts, has also given rise to the contrivance of some in-
genious aqueducts, for the purpose of conducting their
channels over rivers and valleys.  That devised by Mr.
Brindley to carry the channel of the Duke of Bridge-
water’s canal over the River Irwell, at Barton Bridge,
was one of the first structures of its kind in this country.
It consists of three arches, the middle one having a width
of sixty-three feet, with a height at its centre of thiry-
nine feet above the surface of the water in the Irwell,
and then exhibited to Englishmen the novel spectacle of
vessels sailing over a river, as well as in it at the same
time. Another, designed by Mr. Rennic, conveys the
Lancaster canal over the river Lune: it is formed with
five arches, each kaving a span of seventy-two feet, with
a height of sixty-five. This engineer also constructed
an aqueduct comprising four arches, with the width of
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seventy feet, and the same height, for conducting the
Forth and Clyde canal across the valley of Kelvin.

Improvements in our manufacturing arts have, how-
ever, led to the adopting of a different mode of con-
structing such useful contrivances; and, instcad of em-
ploying ponderous heaps of massive stones or bricks,
united by strong cements, the material selected has been
iron. 'The first attempt to use it was made by Mr.
Telford, at Cysylte, for the purpose of conveying the
Ellesmere canal over the river Dee, in the vale of
Llangollen.  The length of the aqueduct is about 1000
feet, and it consists of nineteen arches, cach having a span
of forty-five feet, and the height of the centre arch is 128
feet above the river. The channel for the canal is formed
with strong cast iron plates, and it rests upon arches
formed with cast iron ribs, the arches being supported
by strong stone pillars, which taper slightly as they
arcend from their bases. The height of the pillars sup-
porting the four middle arches, is 115 feet ; cach having
a diameter of fiftcen feet at the base, and the arches spring
from their summit. At Chirk, the same canal has also a
similar aqueduct, about 600 feet long, onsisting of ten
arches of forty-two feet span, having a height of sixty-
five feet above the level of the water in the river.

Near to Edinburgh an elegant aqueduct has been
constructed ; and its object is the conveyance of the
Edinburgh and Glasgow canal across the valley of Slate-
ford.  Its length is about 500 fect ; and its height above
the level of the river about seventy feet. It consists of
cight arches, each with a span of forty-five feet. Different
public works have the advantage of similar structures,
though less in their dimensions; butthe preceding enu-
meration comprises the most striking edifices of their kind
in Great Britain.  The construction of aqueducts being
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analogous to that of bridges, if the great cost of several
of the latter be considered, some notion may be formed
of the amazing sum which, in modern times, would be
requisite to construct aqueducts equally extensive, pon-
derous, and magnificent, with those of the Romans.
Waterloo Bridge, over the Thames, occasioned the ex-
penditure of more than 1,000,000/ ;—the expense of
erecting the New London Bridge has been more than
twice that amount, hence it may be fairly inferred, that
a sum equalling in magnitude our national debt—the
result of ages of warfare—might perhaps be found inade-
quate for accomplishing such elaborate works as some of
the Roman aqueducts.

Reverting, however, again to Italy, it may be re-
marked, that, if during the most distinguished eras of
the Roman state, the aqueducts conduced to the luxu-
rious enjovments of the wealthy and powerful, yet in
modern times, the residents of Rome have alw found
them particularly advantageous, by their furnishing occa-
sions for the cultivation of those elegant arts, which, in a
peculiar manner, call forth the energies of genius, and
the exercise of refined taste, in realizing and decorating
her productions.  Qualities of this kind appear conspi-
cuous in several of the numerous fountains which adorn
that celebrated city; and the most intellectuai and ac-
complished professors of sculpture and architecture, have
happily united beauty and grandeur, in the construction
of many such admirable edifices. These structures are
also characterized by great diversity of design, as well as
skilful exccution ; hence, a concise description of several
of them may, pcrhaps, form an interesting and appro-
priate conclusion to‘this detail.

The largest structure of this kind in Romc, is that
denominated the Pauline Fountain, which was built by
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order of Pope Paul V., with the materials of Nerva's
Forum. This spacious edifice is situate on the highest
part of the Janiculum hill, and Dominica Fontana, and
Carlo Mederno furnished the designs for its construction.
The front is adorned with six Ionic columns of red gra-
nite, on which an attic has a tablet containing an inscrip-
tion with the pontiff’s arms placed‘ above it. Between
the columns the spaces are open, and from these arcades
the currents of water flow with a loud noise, and in great
abundance. The apertures on the sides are smaller than
the others, and in each of those is placed a dragon spout-
ing water into the spacious magnificent marble basin
below.  This fountain is furnished with water by the
aqueduct called Agua Paolo, which has its origin thirty-
five miles distant from Rome; and it runs from the
basin, in a very large stream into several canals, whence
it is employed to work various corn, paper, and other
mills, as well as to supply fountains and fish-ponds in the
gardens and palaces of the opulent.

Near to the baths of Dioclesian, and in the square of
the Termini, stands the fountain of the dqua Felice.
The edifice is not only elegant but fanciful, and it has
threc arcades ornamented with four Tonic columns of
granite.  The middle arcade has a colossal statue of
Moses, causing the water to issue from the rock; and at
the sides are two basso relievos, one representing Aaron
leading the Israclites to the miraculous spring, and the
other Gideon selecting the soldiers to enlarge the passage
for the water, which flows in great abundance through
three apertures into marble basins. The sides are adorned
by four marble lions, with the water issuing from their
mouths: two of thesc are formed of white Grecian marble,
and the other two of black granite. The latter are
Egyptian workmanship, and covered with hieroglyphics.
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This noble fountain was erected from a design of Cav
Fontana; by the order of Pope Sixtus V., and its supply
of water is obtained twenty-two miles from the city.

Another of thesc fine structures is that called the
Fountain of Trevi, in which boldness of design, and cle-
gance of architecture are admirably united. The ercetion
of this very magnificent edifice commenced during the
pontificate of Clement X11., who repaired the aqueducts.
Niccolo Salvi designed the grand front, but the work
was completed under Clement XIII., who decorated it
with statues, basso relicvos in marble, and different
columns of the Corinthian, Ionic, and Composite orders.
In the centre is a statue representing Oceanus, standing
inacar,drawn by two large sea-horses, guided by Tritons,
One of the horses appears furious and impaticnt, whilst
on the contrary the other is exhibited as calm and placid,
w0 that both are symbolical of the tempestuous or tran-
quil state of the sea.

* Bounding to light, as if from ocean's cave,

The struggling sea-horse paws the lucid wave,
While health and plenty smile, and Neptune's form
Majeatic sways the trident of the storm.”

A statue, designating Abundance is placed at the right
of Oceanus, and on the left another emblematical of
Health. The basso relievo, which adorns the right side,
portrays the Emperor Trajan, contemplating a plan of
the fountain; and that on the left exhibits a girl showing
to sonmie soldiers, the spring that supplies it with water.
Various other sculptures decorate this superb edifice;
and at the top of the principal front are two figures of
Fame, supporting the arms of the Pope. Its supply of
water is furnished by the Aqua Virginia; and it flows
in very large streams from three arcades. The cost of
constructing this splendid and uscful fountain was great;
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but it ranks among the most interesting objects con-
spicuously embellishing the city of Rome.
The Piazza Novana has a very noble fountain standing
m its centre. It is composed of a large circular marble
basin seventy-nine feet in diameter, in the middle of
which is placed a rock of square form with apertures at
the sides. The figure of a lion adorns one side, and that
of a sea-horse another. From the base to the top of the
rock, the height is about fourteen feet ; and on its summit
stands an Egyptian obelisk formed of red granite, fifty-
five feet in height, and covered with hieroglyphics. At
the four sides of the rock are colossal marble statues,
which designate the four great rivers in the different
quarters of the world: viz. the Danube, the Nile, the
Ganges, and the Plata: and from these statues the water
flows in copious streams to the spacious basin below.
“ The Nile and Ganges pour the silver tide :

La Plata too, and Danube's streams unite
Their liquid treasures, copious, clear and bright.”

During the summer, it is the custom occasionally to
permit the water to overflow the whole square, for the
entertainment of the people; and on® midsummer’s eve
persons amuse themselves by wading and driving through
the flood. This practice has sometimes been attended
with fatal accidents, and not only men but horses have
actually been drowned in the attempts to pass it in
carriages. In the month of August the area of the
square is likewise filled with water for the purpose of
amusement. .

The same square likewise contains two other fountains,
onc of which consists of a capacious marble basin, having
at its centre a Triton holding a doPphin by the tail; and
on the margin of the basin are four heads with the same
number of Tritons that spout the water from their
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mouths. The other fountain has not any remarkable
characteristics to entitle it to peculiar attention.

Where formerly stood the circus of Flora is now the
site of the Piazza Barberinni, which has two fountains
to embellish it:—one of them being composed of four
dolphins supporting a large open shell, with a Triton in
the middle ejecting water to a great height. The other
is fanciful, being also formed of an open shell, from
which three bees throw out the water.

In the vicinity of the Temple of Vesta stands a hand-
some fountain, having a capacious basin, in which some
Tritons support a large marble shell. From the centre
of the latter, the water spouts to a considerable height,
and then descending flows over its margin into the basin
beneath.  Some fine fountains adorn the wmagnificent
colonnade in front of the Cathedral of St. Peter.  The
Piazza di Spagna has likewise for its embellishment, a
fountain in the form of an antique boat.

Besides the structures described above, there are a
great number of other fountains which evince much
diversity of taste and ingenuity in their contrivance. But
at the different villas of the opulent, the abundance of
water is rendered subservient to amusing as well as useful
purposes, and several of them are rather singular.  The
description of one will convey some notion of what is
common to many of them.

The dclightful promenades, groves, and gardens be-
longing to the Doria family, are interspersed with foun-
tains of various forms; besides having a beautiful lake
with waterfalls. Statues, antique basso relievos, and
small fountains adorn a kind of amphitheatre, where
a circular edifice contains the marble figure of a faun
holding a flute, on which it seems to play different airs:
the music, however, is produced by a machine resembling
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an organ in its construction, and motion being given to
it by the flowing of the water from a cascade.

Perhaps the few instances recited above will suffice to
demonstratc the different modes employed at Rome, for
calling into exercise genius, fancy, and taste, to diversify
the public edifices concerned with its abundant supply of
water; thus rendering them subservient to magnificence,
entertainment, and utility. Whilst John Dyer resided
there, he viewed these celebrated fountains with the
mingled feelings of the painter and the poet; hence,
associating them with other interesting circumstances,
they furnished the materials for one of his most striking
and pathetic delineations.

“ The pilgrim oft,
At dead of night, ’mid his oraison hears
Aghast the voice of time, disparting towers,
Tumbling all precipitate, down-dashed,
Rattling around, loud thundering to the moon;
While murmurs sooth each awful interval
Of ever-falling waters; shrouded Nile,
Eridanus, and Tiber with his twins,
And palmy Euphrates: they with dropping locks
Hang o’er their urns, and mournfully among
The plaintive echoing ruins, pour*their streams.”

Ruins of Rome.



268 HYDRAULIA.

CHAPTER XV.

Paris: means devised for procuring Water for the use of ifs In.
habitants. Aqueducts; Arcueil, Prés-Saint Gervaig, Belleville.
Henry IV. The Samaritan Pump. Plan to supply from the
Seine: its failure. Unsuccessful project of Messrs. Perier.
Schemes for constructing an Aqueduct by M. de Parcieux;
Perronet and Chézy; Defer de la Noverre. Napoleon. Canal
de I'Ourcq; M. Girard, engineer for its construction. Com-
mission of Engineers. Company of Englishmen propuose to
supply Paris. Compte de Chabrol employed to inspect the
Water-works at London. M. Mallet’s examination of the prmn
cipal Establishments of England and Seotland; his project to
supply Paris. Commission consisting of M. Prony, &c. Im.
proved Plan.  Progpectus for realizing it. M. Mallet's reflec.
tions upon the superior advantages of Great Britain.  Mcthods
of supplying Paris. Filtering Establishment. Proposal of
Messrs. Lee and Taylor to Louis Philip. Remarkable Foun-
tains :—the Innocents, Popincourt, Military Hosputal, Hospital
of Invalids, Dessaix, Place du Chatelet, Grenelle, School of
Medicine, Leda, St. Sulpice, the Elephant.

THr means employed, during different eras, for afford-
ing a supply of water to the capital of France have been
various; and among others for this purposc, several
aqueducts were constructed,—for instance, thosc of Ar-
cueil, Prés-Saint Gervais, and Belleville. Though the
present aqueduct of Arcueil is a modern structure, one
formerly existed having the same designation, but it was
totally destroyed by the Normans in the ninth century.
'The water for its purposes was derived from sources in
the vicinity of the village of Rungis, and even at some
distance from it, as appears by the channels that have
been discovered.
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The aqueduct of Prés-Saint Gervais originally be-
longed to the Abbey of Saint Laurent, situate at the
foot of Montmartre; but the precise period of its for-
mation is unknown, yet its antiquity appears evident
from the ruins having no resemblance to those of the
ancient aqueduct of Arcueil.  The hills of Romainville,
Bruyeres, and Menil-Montant supplied it with water,
which being collected in a reservoir situate at the village
of Prés-Saint Gervais, was thence conveyed to Paris by
leaden pipes.®

The aqueduct of Belleville commenced at the summit
of that village, and terminated at the foot of the hill on
which it is built. Its exact origin has not been ascer-
tained, but from its having supplied a fountain within
the boundary, it is supposed to have been constructed at
the expense of the rich Monastery of St. Martin. An
inscription on a small building connected with it records
that the aqueduct was repaired in 1457, and this circum-
stance indicates the probability of its having been erected
several centuries prior to that period.

As Paris increased in magnitude and population, the
monasteries were gradually included within its walls;
and thus circumstances probably imposed the necessity
of the public participating in those advantages with
respect to the supply of water, of which the use had pre-
viously been exclusively possessed by the religious esta-
blishments. Eventually, however, cither by purchase,
or other means, the aqueducts of Prés-Saint Gervais and
Belleville became the property of the city of Paris; and
conscquently the distribution of the water was regulated
by the direction of its municipal authorities. For a long

¢ ¢ Lecherches sur les Eaux publiques de Parts,” par M. Girard,
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period, these two aqueducts alone supplied the few foun-
tains which then existed on the right side of the Seine;
for on the left, none at that time had been erected.

It is related that Henry IV., in 1609, entertained the
idea of restoring the ancient aqueduct of Arcueil, with
the view of furnishing an increase of water to the southern
districts of Paris; and that some researches for discover-
ing the old conduits were actually made in the plain of
Rungis. However it was soon ascertained that the pre-
ferable mode of effecting the object would be the con-
struction of a new aqueduct to convey the same water;
and this undertaking was begun in 1613, under the
regency of Mary de Medicis. It was completed in 162+,
having occupied nearly twelve years in its execution from
the designs of Jacques de Brosse, an eminent architect,
and this fine structure evinces both his talent and taste;
—the same person furnished the design for the Louvre.

From the progressive increase of the population of
Paris, and the operation of some other causes, the quan-
tity of water supplied by the aqueducts of Prés-Saint
Gervais, and Belleville, gradually proved very inadequate
to the wants of the inhabitants, and therefore recourse to
means for obviating the deficiency became absolutely
indispensable. This led to an attempt by a Fleming,
named John Lintlaer, who constructed a pump to which
motion was given by the current of the Seine, and it
raised the water from the river above Pont Neuf, whence
it was conveyed to the Louvre and Tuilleries. It was
erected by order of Henry IV., and received the appella-
tion of The Samaritan, from the gilt leaden figures which
decorated its front. As this experiment was successful,
it suggested the constyuction of two others of a similar
kind upon Pont Notre Dame, one of which was com-
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pleted in 1670, and the other in 1671.* Useful as these
engines might be, they cffected their object in an imper-
fect manner, besides frequently requiring repairs, so that
it became necessary to renew them every twenty-five
years.

About the year 1735, two persons proposed a plan for
supplying Paris, by a method similar to that practised in
London. The object was to raise water from the Seine
by the power of steam-engines, and distribute it to all the
houses of the city by means of pipes; but the details of
the scheme were either too little known, or imperfectly
understood for its advantages to be properly appreciated,
and consequently the proposition did not receive any
encouragement,  Another attempt was made in 1778,
when Messrs. Perier obtained authority to form a com-
pany for the purpose of supplying Paris from the Seine ;
and although in the execution of their plan they unfor-
tunately had to encounter various obstacles, yet the erec-
tion of the two steam-engines at Gros-caillou and Chaillot
formed a part of their works. The shares of the com-
pany, like many others embodied for the same purpose,
greatly fluctuated in price, so as gradually to be deemed
of very trivial valuc; and the two steam-engines eventu-
ally became the property of the city, of Paris, Unsuc-
cessful, however, as the enterprize proved to those who
engaged in it, the utility of these machines has been
demonstrated by their use affording a large supply 'to
several fountains, and other cstablishments.

Considerablc as was the quantity of water furnished to

* The machinery at Marli had, for some time, been employed
to supply water to the numerous fougtains at Versailles. Mr.
Beighton, who gave an account of the London Water-works in
1731, represents those at Marli to be much inferior in their con.
struction.
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Paris by the different hydraulic machines and other con-
trivances, nevertheless, the supply to the public fountains
was defective and irregular, from the frequent interrup-
tions occasioned by the repairing of the pumps, or acci-
dents occurring to the steam-engines. ‘The insufficiency
arising from such circumstances alone, sometimes occa-
sioned very serious inconvenience to the inhabitants ; and
to obviate them various persons proposed different plans,
which aimed at being more simple in their general opera-
tion, and less liable to be often ineffective from casualtics.

In 1762, M. de Parcicux, a Member of the Academy
of Sciences, projected an aqueduct to procure water from
one of the small rivers in the vicinity of Paris, and con-
vey it to the city. On this occasion the Yvette was
deemed to be the preferable source, because the river
rises near to Dampierre, and discharges itsclf into the
Orge at Savigny, which would allow the water to flow
into a reservoir, six feet higher than that of Arcueil. It
was estimated that the quantity derivable from this
stream, would be four or five times that which the old
aqueducts and hydraulic machines usually supplied;
but no attempt was made to realize this uscful pro-
ject, though its adyantages were aftcrwards distinctly
pointed out by Mgssrs. Perronct and Chézy, in 1775,
by accompanying their representations with appropriate
plans, and very satisfactory calculations of the ex-
pense of its execution. The same scheme with sone
modifications was again propounded in 1782, by M. De-
fer de la Noverre, who offered to undertake the accom-
plishment of the work, on such conditions, that the city
of Paris would not have been required to advance the
pecuniary means. After various delays in the proceed-
ings, in 1788, the proper authority for making the canal
of Yvette was obtained, and its line actually traced, but
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new obstacles interposed to prevent its progress ;—the
Revolution oceurred, and the works were suspended never
amore to be resumed.

Notwithstanding different ingenious and enterprising
men experienced disappointments, the subject was so in-
terwoven with the common exigences and enjoyments of
the conununity, as to be constantly urged upon attention.
Consequently, among the many useful works projected
during the time that Napoleon presided over France, the
Canal de I'Ourcq may be named as a conspicuous -
stance, inasmuch as its principal object was to afford a
larger supply of water to Paris.  This important schewme
i~ attributable to M. Girard, the engineer, to whose skil-
tul superintendence its cxecution was confided. The
deeree for comnencing the work had the date of 1802,
though a diversity of circumstances cither retarded, or
suspended the operations for its completion till a very
recent period.  According to the original estimate, the
additional quantity of water furnished from this source
would amount to more than 670,000 hogsheads daily,
and thus supply abundance for every purpose.*

This a lmirable contrivance for augménting the supply
of waler to Paris, commences at the river Oureq, about
sixty miles distant from that city ; but dn its course the
waters of the Grisette, the May, the Thercuanne, and the
Beuvronne, flow into its channel, which terminates in a
spacious reservoir, constructed near to the north-eastern
extremity of the Barriere de la Villette. The length of
the basin is about 3,660 feet, by a breadth of 366 feet,
with a depth of 7 feet. Its banks are ornamented with
a double row of trees, which render it a very pleasant
promenade ; and two other canals are®lso connected with

. * Rapport sur le Canal de U Ourcq.
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it, one of them passing through the suburbs to the arsenal,
and the other to Saint Denis.

Several delays having occurred in executing this use-
ful project, the circumstances aceasioned a commission to
be appointed in 1816, consisting of engineers, who sub-
sequenitly made a report to the municipal authorities of
Paris of the state of the Canal de I'Oureq at the time, as
well as an account of the different works which would be
necessary ta complete it. This document imparted in-
formation of peculiar importance, by exhibiting the diver-
sity of advantages contemplated in its accomplishment,
inasmuch as it would convey a large quantity of water to
one of the most elevated situations adjoining the city, and
contribute to its embellishment, salubrity, and cleanliness.
Besides, from the abundauce flowing to all the principal
places, it would thus afford a more ample security to pro-
perty, by facilitating the means for arresting the devas-
tations of fires.

Another interesting fact has a reference to this object.
A few years prior to the above report being made, a
company of Englishmen actually proposed conditions,
and endeavoured to obtain permission, to undertake the
distribution of water to the inhabitants of Paris, by the
method practised at London, and other populous places
in Great Britain. In 1814, the same company engaged
Mr. W. C. Mylne, the experienced and skilful engineer
to the New River Company, to visit Paris, in order to
collect the necessary information for realizing their pro-
ject, and consequently he resided there for some time, so
that his obeervations and inquiries enabled him to form
the plan which was sent to them in 1816. As this docu-
ment elucidated the purpose of the contemplated enter-
prise, and rendered its advantages more obvious, the per-
sons concerned in the proceedings became so earnest as to
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occasion different propositions for carrying it into effect.
The scheme of an agreement was even drawn up, and
submitted to the consideration of the same commission
that had been appointed to make a report upon the state
of the Canal de I'Ourcq. Afterwards another commis-
sion selected from the municipal council likewise delibe-
rated upon the plan, and in 1817 an estimate of its cost
was finally arranged.

On this occasion the municipality of Paris proved
themselves to be shrewd and skilful negociators, anxious
to secure not only the present, but future interests of the
citizens, for the conditions they proposed to the company
were remarkably rigid. Besides reserving the right of
enjoying the produce of the then existing establishments
till the time when the new system should be actually
finished and in complete operation, they required the
company to pay 3,500,000 francs for the possession of
the hydraulic establishments belonging to the city. Ano-
ther stipulation proposed, that at the end of a certain
period not only the property so purchased, but all the
inprovements made in them, should gratuitously revert
to the city, as well as the entire works constructed by the
company for distributing water to the inhabitants of
Paris, with the whole of the revenue attached to them.
Previous to commencing any of their operations, the com-
pany ‘were also to present a complete scheme of the in-
tended system of distribution, accompanied by plans and
detailed estimates relative to every part of it, in order that
the council of public works might inspect and scrutinize
them. The professed object of the last condition was,
that the authorities might be enabled to superintend and
accelerate the completion of the works, so that the inha-
bitants might not experience any inconvenience. The
scheme was, however, eventually abandoned, and it is not

T2
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improbable that the condition of allowing the company a
temporary interest only in the undertaking, might induce
them to avoid entering into an engagement necessarily
requiring the cxpenditure of a large sum of money,
though an adequate remuneration was uncertain.

Momentows as was the object, several years clapscd
before any further effective attempt was made, cither for
improving or facilitating the supply of water to Paris;
but in 1823 circumstances occasioned the municipality,
and particularly the Compte de Chabrol, Prcfect of the
department of the Seine, to dircct attention to the subject
This person possessed not only the science of an engincer,
but perseverance and an enterprising disposition, being
also anxious to extend the circle of his knowledge so as
to enable Kim to benefit the community. Hence, he in-
dulged a strong desire to visit and observe a country.
distinguished by the great and useful works undertaken
and accomplished during more than twenty years of a
war, which had interrupted the communications between
it and France. Though entertaining no repugnance to
the scheme of Englishmen carrying freely the devices of
their ingenuity, or the fruits of their experience into
France, yet he determined on making a journey to Eng-
land for the purpose of carefully inspecting the means
employed to distribute water to the inhabitants of London.
Habiguated 10 observation, as well as having the requisite
qualifications for attaining his end, he soon became ac-
quainted with all the chicf points of the system pursued,
and likewise perceived the advantages which would attend
its application to'the city of Paris.®

Compte de Chabrol therefore visited England, and

“,
¢ Recherchés Statistiques sur la Ville de Paris, &e., par Compte
de Chihrol, 1823,



HYDRAVL! . . L7

when he returned to France, the result of his obscrva.
tious was communicated to the municipal council, and in
August, 1824, they werce disposed to renew their nego-
ciations with the company which had formerly proposci
to supply Paris. However, on referring the business to
the supreme authority, it was decided that no plan should
he adopted, except by public competition; and this de-
cision proved not only the cause of farther delay, but also
led to more particular inquiries. In a short time after-
wards, M. Mallet, chief engineer of the public works,
was ordered to travel in Great Britain, for the specific
purpose of minutely inspecting the contrivances at different
places, so that he might acquire the requisite information
to cuable him to digest a comprehensive plan, founded
upon the same principles, as well as sanctioned by the
practical results of the great establishments at London,
and other places in this country, for the distribution of
watcer.

M. Mallet promptly proceeded to fulfil the duties of
his commission, and he inspected the water-works at Lon-
don, Manchester, Liverpool, Edinburgh, Glasgow, and
Greenock. In the progress of his peregrinations he col-
lected a variety of uscful information for his purpose ;
and particularly acknowledged his obligations to the dif-
ferent engincers, for their. liberality in furnishing him
with various documents and numerous particulars, relating
to the practical detail of the respective works under their
superintendence, Having but little time allowed for his
excursion, his observations were of course rapid, and per-
haps in some instances imperfect, nevertheless, he was
enabled to give to the municipal council a satisfactory
statement, both with respect to the mature of the opera-
tions employed, and the amount of money which would
be necessary to carry into effect any similar plan for the
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supply of Paris. Hence, in March, 1825, he presented
an outline of a project for the purpose, with an estimate
of its probable expense, amounting to 24,000,000 of
francs, but including in this sum 6,000,000 of francs for
the public fountains.

The consideration of this preliminary production occu-
pied the attention of the council during several months,
and in the subsequent Auﬁm, they requested M. Mallet
to digest and draw up a plan that should not only be
more complete, but be accompanied by appropriate ex-
planations and details for its elucidation. Accordingly
in February, 1826, he presented a minute and compre-
hensive scheme for generally distributing water from
the Canal de I'Ourcq, for all the public, domestic, and
other purposes that Paris scemed to require; at the same
time he also delivered a memoir descriptive of all the
works contemplated, and the cost of each separatcly, as
well as thirty-four designs illustrative of his views. All
the drawings were executed on a large scale to exhibit
the mode of arranging the buildings, and the disposition
of all the pipes in every one of the streets. The esti-
mated expense of the whole amounted to 22,000,000 of
francs; — prudential considerations prevented M. Mal-
let from introducing anything which experience had not
authorized; and all the principal as well as minuter points
were founded upon the practice that, for a long period,
had béen pursued by the establishments at London.®

M. Mallet’s project had one remurkable feature descrv-
ing of particular notice. He Proposed to construct two
filters in which the water was to'have an ascending mo-
tion, md both so connected with the aqueducts or mains,

* Projét de Dumbumu J'Eau dans ' Interior de Paris, par
M. Genieys, 1827; et Kssai sur les moyens de conduire, elever,
et distribicer les eauz, 1829,
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that each might furnish a regular supply of water, when
one of them was either cleansing or required repairs,
Three reservoirs were likewise to be constructed on situa-
tions of considerable altitude, as well as sufficiently capa-
cious to supply the principal mains, and keep them
constantly full, that they might be always readily avail-
able for the extinguishing of fires. Their respective
sites were to be—one at Menil-Montant, another at
Montmartre, and a third at L'Estrapade.

The scheme on which M., Mallet had bestowed %o
much labour and ingenuity was however destined to en-
counter delay. After its cxamination by various persons
in authority, it was thence referred to a comuission con-
sisting of M. M. Prony, Tarbé, Lamandé, Lepére and
Jousselin; and finally to the council for superintending
the public works. Theimportance as well as the variety
of its details gave rise to much discussion. The architec-
ture, the mechanical aod hydraulic contrivances intended
to be employed, successively became the subjects of in-
vestigation and occupied a large portion of time and
attention. Although the plan was generally approved,
yet the idea was suggested to substitute the water of the
Seine for the beverage of the inhabitants, instead of that
from the Canal de I'Ourcq. This suggestion oocasioned
the devising of several modes for effecting its object; and
the opinions of their respective merits were conflicting,—
some being desirous that the same conduits should alter-
nately receive the water from the Seine, and that from the
Ourcq, whilst others urged the establishment of a dmct
train for each. The last proposition seemed to have the
preference, but it gayve rise to three otﬁen, of whlcb a
succinct account will perhaps be desirable, because they
show the interest excited by the subject.

One of the proposed plans contemplated a double dis-
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tribution of the water of the Qureq and the Seine, on the
right bank of the latter river,—the principal part of the
supply to be derived from the Ourcq, and at the samc
time employing a large conduit or main, with branch and
service-pipes to convey such a portion of water from the
Seine, as would be necessary for supplying private indivi-
duals on the left bank of the river, to which its distribu-
tion was to be solely confined.

Subsequently the proposition fur applying the plans of
distributing the water both from the Oureq and the Seine
again became the subject of consideration, when another
scheme was propounded, having for its object to appro-
priate the water of the Ourcq to the system then in prac-
tice. To realize this M. Girard was urged to complete
the project delincated and published by him in 1510,
inasmuch as the works were in a very forward state, and
would ‘afford means to apply the new arrangements solely
to the new mode of distribution. The last suggestion
oniginated with M. Mallet ; but before any decision wa«
made the council desired him to ascertain the proba-
ble expense of exccuting the several schemes proposed.
M. Mallet therefore made an estimate of the cost of the
different projects ; aud having reduced all his calculations
into a tabular form, as well as elucidated them with very
clear explanatory notes, be prescoted the whole to the
council for their consideration. In this ingenious and
concise, yet comprehensive representation, the first place
was occupied by the estimated cost and annual cxpense
of thi® original scheme, for afferding from the Oureq two-
thirds of the tity of water necessary far the proper
supply of l’u‘:?a But as other plans embraced the sup-
plying of one-third of the water from the Scine, the state-
ment also included the cost and contingent expenscs of
each respectively, as well as those for alternately supply-
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ing from the OQureq and the Seine, with another showing
the expense of giving the supply exclusively from the
Seine.

During the years 1827 and 1828 some other modifica-
tions of the general scheme were not only proposed ‘and
discussed, but the municipality of Paris even published
an outline of their conditions, with the view of inducing
persons who might be desirous to engage in such an en-
terprize, to communicate their remarks. Various obser-
vations and objections having been delivered, they were
referred for examination to a committee of the munici-
pality, assisted by M. Girard, and M. Mallet, with a view
to a final decision. The two engineers having previously
digested, as well as embodied on paper their own concep-
tions of what was requisite, they also presented their pro-
ject for consideration, and it was determined that- the
three establishments belonging to the city should be
made available, two of them being situate above, and one
below, Paris, besides furnishing another site for a fourth
cstablishment on theright bank of the river, and towards
la Rapée.* M. Mallet accordingly composed & pro-

- spectus, comprising every thing intended to be proposed
to persons who should be inclined to embark property
in the undertaking, and containing the. principles to
guide their calculations for a contract involving very im-
portant considcrations, both as regarded the city of Paris
as well as the adventurers, This general plap indicated
the. various situations for the buildings, steam-engines,
and reservoirs, whether already formed or to be con-
structed ; the mode of distributing the water of - the
Seine; the places where it was to be taken; with the
exact dimensions and directions of tise mains and plpes of

* Notice Histortique, §c. par C. F. Mnlleﬁ, 1830.
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different kinds for its distribution. Three separate draw-
ings were likewise given, and these, being united to those
accompanying the project for the canal de I'Ourcg, exhi-
bited a connected view of all the circumstances relative
to the whole of .the project. Moreover, to render it as
intelligible as possible, the prospectus was accompanied
by an accurate description of every one of the different
works comprised in the undertaking, with an estimate of
the expense of executing them, and a separate statement
of the price of the materials to be employed.

According to this scheme, the distribution on each side
of the river was to be apportioned into high and low dis-
tricts, and the services were also to be subdivided into
high and low, the latter terminating at about ten feet
above the pavement. It required four steam-engines to
raise the water from the Seine; one having 100 horses'
power at Chaillot; one of 60 horses’ power at Gros-
Caillou ; one of 30 horses’ power at la Garre ; and one of
60 horses’ power at la Rapée. The whole arrangement
was admirably calculated to secure the most ample power
for effectively and abundantly supplying every part of
the city ;—not a point seemed to have escaped the atten-
tion of the ingenious and scientific persons 1o whose con-
sideration and management the business had been en-
trusted. Certainly an extraordinary share of theoretical
and practical knowledge were united and concentrated
to effect one great object. Indeed the plan appeared to
be so complete and comprehensive as to fulfil the san-
guine anticipations of the most enlightened citizens of
Paris, and encourage the hope of its being realized.

As M. Mallet had carefully examined all the principal
establishments of tht kind in Great Britain, where he
experienced every facility for obtaining information, con-
cerning both their construction and details, they afforded
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some aid to his own ingenuity for suggesting improve.
ments. Skilfully and elaborately, however, as even this
last plan had been formed, it received several modifica.
tions before it was printed in August, 1829, The fol.
lowing summary contains its principal provisions :—

It stipulated that about two-thirds of the whole quan-
tity of water shall be taken from the Canal de I'Ourcq,
about one-third to be raised from the Seine, and another
small quantity in proportion to about one-cighteenth,
from the sources of Arcueil, Prés-Saint Gervais, Belle-
ville, and Menilmontant ;—the distribution to be effected
by pipes placed under the public streets and roads; and
the water so distributed, to be divided into two sections,
each being quite distinct and independent on the other.
The first section to comprehend the waters of the Oureq
and other sources; but the second, the water of the
Seine only ; and to prevent any mixture, or substitution
of the water of the Ourcq, &c. with that of the Seine, the
communication between the two sections to be made pro-
visionally, in such a manner, that although either may
be used in cases of grcat emergency, or accidents, yet not
till permission shall have been specifitally obtained for
the purpose, from the municipal authority. Moreover,
to ensure the strict observance of this condition, all the
keys of the valves, or cocks connecting the different
communications, were to be deposited with the agents of
the magistracy, or trustees of the city. The whole of
the water necessary for the public fountains, watering
and cleansing the streets, and other purposes, being nearly
two-thirds of the total quantity suppligdito be furnished
gratuitously, under a penalty of five times the amount of
the rate usually paid for the water. * The low service to
consist of a supply of the water of the Seine to all
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parts of the city, to the height of three metres (nearly
ten fect) above the level of the street; and thosc of the
Ourcq, &c. to the same height, wherever the level of the
basin of Villette, and the dimensions of the pipes, will
allow it; but the low service alone to be considered obli-
gatory on the part of the company, and the price of the
water at the Fontaines marchand mot to exceed nine cen-
times—rather less than & penny—the hectolitre. The
exclusive privilege of supplying Paris to be sccured to
the company for the term of niuety-nine years, at the
expiration of which the whole property of all the different
works shall belong to the city. Such were the terms
proposed for accomplishing an object not merely of great
magnitude, but of the highest importance ; and wheneser
so desirable and useful an enterprise shall be completed,
it will afford to nearly 40,000 houses, an average daily
supply of two and one-third keclolitres, or about sixty
wine gallons of water for each, exclusive of the large
quantity required for the public fountains and other
cstablishments.

At the conclusion of an interesting account of various
schemes, which, in conjunction with others, M. Mallet
had been engaged to contrive for improving the supply of
water to Paris, he indulged in some reflections evincing
the fervour of his feelings, and the earnestness of his
desires to realize so useful & project. Having for nearly
five years sedulously, and meritoriously, devoted so much
attention to this object, at the conclusion of his detail he
observes, “ The important enterprise is now offered to
the speculation;/'apd let us hope to the philanthropic
views, of capitalists. Doubtless they will not be unmind-
ful of the circumstance of their being cntrusted with
the providing for one.of the chief wants of the inhabitants
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of the capital of the world—a want that has hitherto been
too incompletely satisfied, notwithstanding the constant
solicitude & the magistrates of the city.

¢ Moreover, the inhabitants of Paris, in’ their relations
with the company, should never forget that this great
concern will tend to render¥he capital more salubrious,
as well as afford security against the ravages of fire; and
hence they will carefully abstain from abusing the advan-
tages which circumstances may, perchance, place in their
power. They ought to deem themselves happy, in having
the opportunity of being supplied at their respective
houses, not only without any trouble, but with sir times
the quantity of watcr at present provided for their wants,
and at a much smaller expense tMan that which they now
pay. Thus we may be enabled to modify our habitudes,
by obviating the niggardly means heretofore employed
to prevent a large use of this element of life, and source
of domestic salubrity ; and we may adopt those useful
practices conducing to health and cleanliness, which have
long prevailed among our neighbours in Great Britain.
They, like ourselves, began by being tributaries to the
carriers of water, who incommode us 4n our houses, as
well as in the public streets, wherc we meet them at every
step, annoying us both with their cries and the noise of
their carriages, which also unpleasantly cancur in aug-
menting the obstacles usually interfering with the public
intercourse.”
* During M. Mallet's sajourn in Great Britain, he was
an attentive observer of various objects, besides the con-
struction and management of water-works.—+ Haviag
fulfilled,” says he, * the primary purpose of my engage-
ment, with regard to the distribution of water at London,

»

« Notr.e Historique, §¢. par C' F. Mallet, 1830.
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I cannot abstain from succinctly presenting the results of
some remarks made between London and Edinburgh.
Our notice extended to many other subjects #hich relate
to the occupation of an engineer : for instance, the paving
of the towns, the roads that connect them, and the means
employed to keep them in'!ood condition, unceasingly
excited our admiration, through a journey of 500 leagues.
Our attention was equally directed to the construction of
bridges, sea-ports, public edifices, sewers, railways—an
object which more than ever occupies our ncighbours,
and is not far from producing among us a great change,
in the various means of communication that have been
used up to the prescat time.”*

In a country so prolific in men alike eminent for perspi-
cacity, scientific attainments, and practical ingenuity, it
might reasonably be cxpected that, amongst the numerous
improvements introduced into France, during the last
forty years, some plan would have been realized, for
affording a plentiful and cheap supply of water to its
splendid and populous capital. London exhibited a
striking contrast; and when the operations.for supplying
it, were not only well known, but readily applicable to
any other great city, it may excite surprise that the en-
lightened people of Paris should not have undertaken
and realized a similar plan.

The inhabitants of Paris chiefly obtain water for culi-
nary and other purposes by the same inconvenient means
that bave been employed for ages. It is conveyed by
conduits to different fountains, where each individual
may procure it, or, he purchases it from persons who
carry it in vessels from house to house for sale. In 1823,
the number of people thus occupied, amounted to about

* Notice Hisorigue, &c. par (. F. Mallet, 1830,
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1400 ; their rate of charge is commonly about one penny
for every six gallons; and they measure it with nearly as
much nicety as is usual with other beverages. How
strikingly different the accommodation at London, where
the water not only flows into every house, but on the
average costs only about one farthing the hogshead! The
supply of Paris is not, however, wholly confined to the
fountains and ordinary vendors. In its vicinity there is a
filtering establishment, which employs 200 workmen,—
130 of this number, with 109 horses, and 75 vehicles, are
regularly engaged in conveying it to different parts of the
city, where it is sold at the same price as unfiltered water.
Each vehicle commonly makes two or three journeys in
tne coutse of a day, so as to distribute more than 50,000
gallons of it purified and perfectly kmpid. It is pro-
cured from the middle of the Seine by means of an
aqueduct, from which it is elevated by pumps into the
buildings containing the filtering apparatus and reser-
voirs.  This useful concern affords important accommo-
dation to the numerous restorateurs of Paris, as well as
to the residents of the Palais Royale, and its environs, for
their various purposes. .

Farly in 1834, Messrs. Lees and Taylor presented to
Louis Philip a plan for procuring water from the Seine,
and conveying it into every street of Paris, as well as to
the upper stories of every house, in the same manner as
that practised at London. Accompanying it were sec-
tional drawings for a subterraneous tunnel to take the
water above the confluence of the Marne, and convey it
to the centre of the hill of Ivry; thence to be raised by
steam-power a perpendicular height of 150 feet into re-
servoirs, where, having depositede its sediment, it was
afterwards to pass through filtering basins into an iron
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main 36 inches diameter, to the Barriere d'Italie, for
gencral distribution.

Paris abounds in fountains, of which about one hundred
and twenty are inclosed ; but more than sixty others are
appropriated to the general use of the inhabitants, being
also erected in convenient situations. In several of these
public structures fancy and ingenuity have exerted their
powers of diversifving cxterior forms and ornaments
to excite admiration;—the following are the most re-
markable :—

‘The fountain called The Innocents is a very elegant
edifice, affording a fine specimen of the French style of
architecture. It is a quadrangular structure, and the
base of cach of the four sides has a square projecting
stone, which supports a large leaden cistern of an antique
form, with lion's feet. At the corners above these there
are four lions of lcad, through whose mouths the water
flows into the several basins. In the middie of an arcade
higher in the building is a pedestal, with a basin on 1ts
tup, containing a jet deau. Each side of the cdifice ex
hibits a portico composed of four Huted composite pallars,
which are surrounded by a pediment. The spaces between
the pilasters contains the figures of Naiads, and both
above and below, different water-diviuities are represented
in basso-relievo. Small tablets of black marble, with the
iuscription, Fontium Nymphis, are placed on the upper
part of the building, the whole of which has a spherical
roof, covered with plates of copper.

The fountain of Popincourt is constructed in a style
similar to that of the Innocents, and, being situate in a
part of the city where the inhabitants are industrious,
though very poor, it has appropriate symbols. The figures
forming its ornaments are, Charity leading a little child,
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and at the same time hiding another in the folds of her
robe, whilst she offers the cool delicious draught to allay
the thirst of two others.

The figures and emblems which adorn sevcral of the
fountains are strikingly appropriatc to their respective
situations. That erected at the Military Hospital of
Gros Caillou consists of ¢ight pilasters, with a Doric en-
tablature forming a square. Vases entwined by the Es-
culapiau scrpent are placed betwcen the pilasters; and
the principal front has a statue of Hygeia offering a re-
freshing and exhilarating draught to a soldier, apparently
fatigued by the toils of a combat. The figure of the
latter is generally admired for its skilful workmanship.

The fountain on the esplanade of the Hospital of In-
valids is a large structure. It consists of a tier of three
circular and concentric basins of large dimensions, but so
placed one above another, that four lions convey a stream
of water into the uppermost, whence it gently flows into
the other basins below.

The design of the fountain of Dessaix is wholly dif-
ferent from any of the others, It has the form of a
column, and France is represented as placing a crown of
laurel on the head of the distinguished hero. The scenes
of his victories and witnesses of his exploits—the rivers
Po and Nile, are also displayed with their appropriate
attributes. A basso-relievo surrounds it, containing two
figures of Fame, inscribing, ¢ Thebes, the Pyramids,
Kehl, and Marengo.” The front of the pedestal has the
word Dessaix in golden letters, encircled with an oaken
garland, and a splendid trophy adorns it behind. On the
base arc some appropriate inseriptions. e

The fountain in the Place duw Chalelet is formed of a
large basin in which stands an Egyptian pillar, the lower
part having the resemblance of a palm-tree, and the
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chapiter being composed of its branches, with several
heads emblematic of the winds. At different heights
the words Lodi, Pyramides, Marengo, Ulm, and Dant-
zick are inscribed ; and at its base are four statues, re-
presenting Vigilance, Fortitude, Prudence, and Strength.

A gilded statue of Victory with extended arms, holding
a wreath in each hand, stands on its summit, and cornu-
copias support a tablet at its base, on which is the figurc
of an eagle surrounded by a wreath.

Another superb fountain is that of Grenelle, which
has the length of ninety fect by a height of thirty-six.
This edifice is adorned with pilasters; and in niches the
four seasons are placed, with appropriate bas-reliefs
underneath them. On a pedestal in the centre a figure
represents the city of Paris ; and a little lower, on each
side, & river god and a water nymph personify the Scine
and the Marne.

The school of Medicine hasa fountain which resembles
a grotto, It is formed by four Doric pillars, and from
the roof the water descends like rain into a semicircular
basin.

The fountain‘of Leda is composed of two pilasters,
that are surmonuted by a pediment, with a basso-relievo
representing Leda on the banks of the Eurotas, and Ju-
piter under the figure of a swan, with the water flowing
from his beak.

The fountain of St. Sulpice is a square edifice, or-
pamented with emblematical representations of Peace,
Agriculture, Commerce, and the Arts, in basso-reljevo.

" During the reign of Napoleon, the design for a new
fountain was formed, and its execution was even begun, but
it has not hitherto buen completed. This is a subject of re-
gret, basause the scheme united novelty with magnificence;
and its accomplishment would have exhibited some particu-
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larly striking efforts in the arts employed for the purpose.
The project consisted in forming and placing on an ap-
propriate pedestal the figure of an elephant in bronze,
seventy-two feet high, having a tower on his back, and
the water was to flow from his trunk. Some conception
may be formed of the stupendous dimensions of the ani-
mal figure, from one of the legs being adapted to contain
the stairs leading to the tower on his back. The model
for this ponderous structure was actually formed, and
occupies a large shed contiguous to the place where it
was intended to erect it, so that the public curiosity may
be gratified by its exhibition. The situation chosen for
placing it was near to the spot on which formerly stood
that horrible state prison, and instrument of despotic ca-
price and cruelty—the Bastile.
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CHAPTER XVI.

Scientific Knowledge, and Practical Skill essential for construct-
lug Wm Statements and Buggestions of Professor
Bilfect of contraction in the Channel of a River, and
dltmhmu relating to the motion of its Current. Velo-
city of the Rhone and the Thames. Resistance of Fluids
similar to the friction of solid bodies. Greatest velocity of
Rivers at the surface and middle of the Strcam. Impulse of
Water against a flat surface, and the piers of a Bridge. Com-
parative force of a Torrent wpon blocks of Stone, Gravel, &e.
agency of Water under the guidance of human
ekill. Speculations concerning important objects to which 1t
may be applied. Instruments for mcasunng the Velocity of
Rivers. Crosley’s Water-meters, and Brunton's for Liquds
Probable mmltiplication of Water-waorks, &c. Summary of
facts relating to exigting Estabhshments. Machinery employed
in the operations at Loadon, &c. Steam-engines, Valves, &c.
Sourves of Water at diffierent places: Variations in the mode
of supplying it, as well as quantities supplied. Reflections
upon the advantages of moderm Water-works.

It must be evident that scientific and practical know-
ledge of & peculinr kihd is required, to construct works
for supplying water to populous towns; and when it is
pmﬂmd from rivers, ‘the velocity of their streams with
othér oillateral, circumstances, “become the subjects of
consileration sad calculation. These have given risc to
uruel( speculation, as well as accasioned pumerous expe-
rimenits M Be niade by inquisitive and ingenious men ;
aiid the'tesult of their invéstigations Professor Leslie
has" covbpresied intd a coipendious statement, which
combines with it some of Ms own original ideas, and va-
rious inte "Picts illudtrative of the grand principles
influencyng séveral stupendous operations of nature. If
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any of his notions be singular, no liberal mind will ven-
ture to designate them -as the vagaries of a_ ganguine
temperament, or a too fervid imagination, indulging in
reveries upon impracticable schemes. Though ma-
chinery abounds in our own country, and the power of
stcam has been applied to an almost indefinite extent,
yet hitherto science ha not shed its hght, nor art lent its
aid, to many nations, so as to afford advantages similar
to those enjoyed in Britain. Hence, it may be reasonable
to presume that in those uncultivated regions, some ver-
satile genius will probably render the suggestions of that
eminent philosopher subscrvient to the comfort and prospe-
rity of their inhabitants ; for when Dr. Darwin wrote the
following lines on the power of steam, he did not‘intidpatc
that in comparatively few years, his poctical vision would
be nearly realized, by the velocity of mot!on effected on
rivers and rail-roads :— :

“ Soon shall thy arm, unconquered steam! afar

Drag the slow barge, or drive the rapid car,

Or on wide waving wings expanded bear

The flying chariot through the fields of air.”

« If the channel of any stream be suddenly contracted,
the water will be forced to rise above its ordinary level.
Suppose, for instance, that the ﬂow was at the rate of a
mile an hour ; this might beconndmd as the effect of an
incumbent column of four-tenths of an inch. But where
the section of the current is reduccd to one-half, the re-
sulting celerity of two miles ap hour vmu]d ootrapmd to
the pressure of an altitude of ope inch #nd_six-tenths.
An accumulation of the wttertotheheighofﬂ\edxfu
ence, one inch and two-tenth; would hence be opmqmgd
by this obstructxou.* The piers of thaeld London Bridge
were so massive as to reduce the breadth of. the, water-
course from fourteen parts to three; md’ ﬂ»ugh
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velocity of the spring-tides be two miles an hour, yet this
cmtmcnon occasioned an clevation equal to five feet at
plmpaluch,houtoincrunetbevelocxty at the
flﬂ to nine miles an hour, thus occasioning the shooting
of the bm!gc to be attended with great hazard and
danger.®
“ The same principles which reguhte the motion of
water in pipes and along canals, are likewise applicable
to the flow of rivers in their beds. Since the propelling
power is proportionate to the elevation of the main source,
the celerity acquired by those descending streams would
become enormous, if their force were not gradually ab-
sorbed by the operation of some constant mxpedxmcms
Suppose -such a river as the Rhone to receive its princi-
pal waters at the altitude of 900 feet above the level of
the sea, md that no system of obstruction had intervened
in its course, it would have shot ‘into the Bay of Mar-
seilles, with the tremendous velocity of 240 feet in a
sccond, or at the rate of 164 miles every hour. Even
an inferior stream, such as the Thames, fed at the height
of only 100 feet, would still, if not retarded by the attri-
tion agaiost its Botiow and sides, have rushed into the
sea,thhavelomyofﬁhy-lourmdahdfmilesanhour
¢ The resistance of fluids, like the friction of solids,
thus enters h:gely into the economy of nature. As the
Iatter i is the great principle of stability and consolidation,
s0 the former serves most essentially to restrain the accu-
m‘kﬁn of eelemy, and to moderate all violenit motions.
A W‘ presses forward with iticreasing rapidity, till
1t Ghatrtiction which it eneouniters becomes at last equal

* Lastid's Blonoilii b Natwral Philogaphy, p. 393. In the
\vorkfrom which this sad the following ons are taken, the
instances have algelwsical foxmule accompanying them, adapted
for the scientific reader.
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to the inciting force; and having attained this limit, the
water then continues to flow in an uniform stream. The
maintaining power is proportional to the quantity of de-
scent in a given space; but the impeding  influence, de-
pends on the surface of the bed of the river compared
with its volume of water. This obstruction must at first
augment very fast, being as the square of the celerity.*
* Experiments have proved that the greatest velocity
in the flowing of a river is at its surface, and in the mid-
dle of the stream, from which it gradually diminishes
towards the bottom and the sides, where, owing to the
friction it becomes the slowest. Different circumstances,
however, have the effect of either retarding or accelerating
the motion of the current, thus requiring a modification
of those calculations which proceed on the supposition
that the river holds nearly a straight course. If it should
wind considerably, the multiplied deflections which it
suffers must still farther impede its motion. In every
turn which it makes, part of its impulse will be spent
against the concave side of the channel; the centrifugal
effort will likewise raise the surface of the water in those
sinuosities, and therefore augment the abrasion of the
banks, Hence, no stream can be long confined to a recti-
lineal channel. If an accidental swell should once effect
a breach, the sweep of the current must necessarily tend
to enlarge the concavity by an accelerating progression ;
the oppome shore, from the accumulation of gravel and
er deposits, gradually advancing into the channel.
Ihvers thus naturally form nnuoslties ; they seek to
meander over the plains; and thny would :neeumtly
change their beds, if not restrained by sediilous atterition,
and slulful hydraulic operanons In sndl a cduntry as

* Leslie, p. m——a
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Italy, whose rich plains are swept by torrents from the
Alps and Appenines, the superintendance of water-
courses constitutes an important department of govern-
ment.”

« If a flat surface be directly opposed to the action of
a stream, as it shoots from the side of a vessel, it must
evidently sustain a pressure just equal to that which pro-
jected the fluid, or the load of the incumbent column.
In every case, therefore, the impulsion of any current
against a perpendicular plane, may be cstimated by the
weight of a body of the fluid standing upon that surface,
and having the altitude due to its velocity. This corre-
sponds, in the case of a stream of water, vcry nearly to
one pound avoirdupuis, for every square foot of the ob-
stacle, multiplied into the square of the velocity in feet
each second.

“ In practice, it may be sufficient]y accurate, to rechon,
for every square foot of opposing surfacc, the product of
two pounds avoirdupais into the squarc of the celerity of
the stream of water expressed in milcs an hour. The
pressure of a river agsinst the piers of a bridge may be
hence computed. The shock becomes augmented in a
high ratio during floods; for not only is a greater ex-
tent of surface then opposed to the current, but the effort
on evexy given space follows also the square of the in-
cremed velocity.t |

¢ I the hjock should approach to a rotind shape, a
toryent with the celerity of eight miles an hour would
therefare be gpn@aol rolling a, stone of four feet diame-
ter. Bt » sregn gliding at the rate of two miles an

# would nlﬂl' be sufficient to carcy along with it a
pebblf of‘klup iybq in diametex. With lower veloci-

« Leslie, p. 4243 .o 1 1bid p. 426
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ties the current will scarcely move gravel. If the parti-
cles of sand were supposed to have a diameter equal to
the twenty-fourth part of an inch, it would require a flow
of a quarter of a mile an hour to bear them along. A
velocity of the tenth part of a mile in an hour would be
sufficient to carry sandy particles of only the 123d part of
an inch in diameter.®

“ Water is the readiest and most powerful agent that
can be directed by human skill. A mill-race for exam-
ple, three feet broad, and two feet decp, and running at
the rate of four miles an hour, would communicate an
impulsion equal to the fall through 538 parts of a foot ;
whence the action thus created, during the space of a
minute, is expressed by the product 3 x 2x 852 x 62!
x *538=70,966, which being incessant, amounts to the
ordinary labour of one hundred men. If this current
had then fallen 264 feet, its quantity of operation
would have been augmented fifty times more. But such
streams are easily collected and formed in numerous situa-
tions over the undulating face of the country.

*¢ It will expand our conceptions, if we survey the great
laboratory of Nature, and calculate the enormeus extent
of power, displaycd in elevating thie watery stores into'the
lofty regions of the atmosphere. Between thetropics, the
annual fall of rain, and eonscquently the measure of
evaporation which supplies it, amotmts to about ten feet ;
and estimating this in other countries, as nearly propor-
tional to the cosine of she latitude, the y of mois-
ture exhaled in the course of a year, the whole sur-
face of the globe, would fomalbenof‘wfeetdlgp
The number of eubic feet of whter turned into vapour,

and dispersed through the tnasssaf atmosphere every

* Lesiie, p. 428,
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minute, would hence be 5x10,424,000,000, or 52,120
millions. But this quantity is to be multiplied by 18,000,
the mean height of the atmosphere in feet, and again by
62, the wejght in pounds avoirdupois of a cubic foot of
water, the final measure of effect is therefore expressed
by 58,635,000,000 millions, and equal to the labour of
about 80,000,000 millions of men. Now the whole
pupuhtionof the globe bﬁhg reckoned 800 millions, of
which only the half is capable of labour ; it follows, that
the power exerted by Nature in the mere formation of
clouds, exceeds, by two hundred thousand times the whole
accunrulated toil of mortals,

“* A considerable portion of the power thus expended,
might be directed to uscful purposes, by intercepting the
water again in its descent towards the occen.  Suppose
one-sixth of all the exhalations to return to this great
gulf, and that half of the falls in Fivers and streams over
the habitable earth, comprising the fifth part of the whole
sarfice of the globe, are detained from an clevation of
600 feet ; there would be drawn from those mighty stores
a force sleven times greater than the aggregate of human

% Tt may be salifactory, however, to take a more defi-
sifte fllustration. The surface of this island is computed
at 6,248 square miles, or '1,874,627,000,000 square
feéti~But Yeckoning the annual measure of rain 36
niﬁbet of wluch the ‘sisth part may flow towards the
#ba, dnd one-haif of this surplus, or three
Mtﬁh‘i' céfited at an elevation of 100 feet, it
okt regdlié o toltiply the former number 15624, and
me the product by 525,940 the number of wiriutes in
2 sie-r 10 obkdin the Quantity of performance. The
result is 4,428,760,000, cquivalent to the action of 6,703
steam-chgines, of whit-are called twenty horse power.
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It may hence be estimated as not inferior fo the ordinary
labour of the whole of our male population, Such is
the vast magazine of force, which a rigid eoonomy might
command.

“ The power exerted by the moon and sun to hesve
the tides of the ocean, is only about the 80th part of
the action of the atmosphere in producing the train of
meteorological phenomena., Reckoning the swell at the
cquator to be four feet, this gives a mean elevation of
two feet over the whole surface. Therefore, a body of
water, two feet deep, is raised to the intermediate height
of one foot twice in the lunar day, or 706 times in the
course of the year. The relation of the force thus em-
ployed, to that of the general exhaldtion of water over
sca and Jand, is one to eighty; and theréfore still two
thousand five hundred times greater “than the aggregn.e
labour of the human Face.

“ But the rise and fall of the tide, along our extended
shores, would be sufficient to drive numerous mills. Sup-
posc a basin were inclosed only a chain or sixty-six feet
in width, and ten chains in length, and containing théte-
fore an acre of salt water, this woull giver an impulse
equal to the flow of 43,560 cubic feet in twelve hours
and twenty-five minutes, or about 581 feet every minuﬁ,
with a fall of five fect.

« The performance of this tide-milt might hence be
equal to that of twenty-five common labourers. But
eight such basins could be included in esich mile of coast ;
and therefore, estimating the cireuit 6f theé iskadid at 1,750
‘miles, there might be formed no fetkek thiti 14,000 rills,
by drawing a sea-wall sixty-six féet from the shore.. Tn
this way, a saving of power might be Hfécted, efudl to
the labour of 850,000 men. The expense of u'ectmg
such a dam, would probably defeat the object as a gene-



ann HYDRADLIA.

ral scheme of improvement ; but there occur very many
orecks and bights along our indented cosat, which could
be profitably inclosed as reservoirs for large tide.mills.”*

Much imgenuity has been employed in devising contri-
vances, for ascertaining the rate with which Sowing water
moves in & pbagnel, during a certain time; and among
the most suegessful attempts of the kind ia the following,
as described by Professor Leslie:—** Since the pressure
of a column of water occasions a corresponding flow,
¢very current may be viewed as originating from the
action of such a force, and can therefore be determined
by the altitude of the incumbent fluid. Hence the con-
struction of Pitof's tube,—a very convenient small instru-
ment for measuring the velocity of any stream. It con-
sists of a recurved tube of glass, of which the one branch
is much taller than the other ;—the short branch is bent

at the top into a spreading funnel-shaped mouth, which
reccives the direct shock of the water, and communicating

this imypression, causes a proportional elevation above the
comman level, To prevent the irregular oacillation of
the liquid io the syphon, it may be proper to have the
bere much contracted in the whale of the under part of
either branch. The object is further promoted by cover-
ing the funnel orifice, by a thin eircular piece of brass
with a very small hole in the centre. The pressure will
be still propagated as before, but with more steady effect.
'The divisions on the scale are reckoned upwards from
the surface of the stream. . The tise corresponding to the
rate of a mile sn hour would be foar.tenths of an inch ;—
the seale would hence be marked, 1,2,8,4,5,6,7,8, 9, &c.
miles, at the rouppotive beights of '4,—16,—8-6,—6-4,—
100, —145,~197, 258, meB327, &c. inches. Few

» s . 12832,
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rivers, therefore, would require the glass tube to rise six
feet above the surface of thewater. The instrument may be
composed of a long narrow tube of brass, or tin, cemented
to a wide cylinder of glass, carrying the divisiona.”®
Another instrument applied to the same purpose is
similar to that used by mariners at sea, to determine the
rate of a ship’s sailing with a favourable wind. It con-
sists of a nicely graduated brass wheel, with very fine
teeth, that fit the grooves of an endless screw, formed on
a steel spindle adapted to work horizontally by a brass
fly fastened toits end. The wheel has a vertical motion,
and its axis is fixed in a moveable frame, so that by means
of a silk line and a spring, it can either be instantly
brought into contact with the screw, or put out of its
influence, at the pleasure of the operator. To render the
instrument steady when exposed to the action of a cur-
rent, a broad oblong brass plate is also attached in a
direct line with the spindle, and opposite to the centre of
thefly. The divisions on the wheel are marked from one
to two hundred and fifty. ' Its use:requires great care
and attention; and when employed to indicate the xate
at which a stream flows, it is affixed to the end of ‘a rod
about six feet long by means of an elastic socket. A cer-
tain distance,—for instance 100 feet,~—bcing accurately
measured by the side of a reservoir, or pond where the
water is perfectly still, the instrumient with its fly fore-
most is plunged scveral iriches below: the-surface, and by
pulling the Tine the wheel is then btoﬂgh into contact
with the screw, when the machine, is myé\'l fmm one end
of the measured' space to the otliér, The number of
revolutions registered by the whéel ‘fom:a & standard’for
Judgmg of the rate of moﬁfon*it whléﬁ u cutrent ﬂows,

* Elem. N‘&t. Phil, 1*.‘390.
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but to determine the latter point, the instrument is fixed
in the centre of the stream, and the number of revolu-
tions produced by its flow in a given time, being com-
pared with ¢he number produced in moving it through a
certain space, enables the operator to form a conclusion
with regard to the velocity of ariver. It will be obvious
that this contrivance is applicable to any depth ; but to
form a tolerably correct decision, it is necessary to make
several experiments, and take the average of the whole.

The Water Companies of London have long been de-
sirous of finding out and adopting some plan, by which
the quantity of water consumed in every house should be
exactly ascertained and registered, so as to enable them
to make an equitable charge to each, in proportion to the
supply. Exclusive of the justice and satisfaction atten-
dant upon such a practice, other advantages would also
be the result, particularly the saving of water from any

ynnecessary or wilful waste. For if the large conduit
pipes were continually conveying it from the reservoirs
without any restraint, the neglect to close the outlets,
and profusion in its use, would probably occasion the ex-
penditure to be so excessive, that it would be impossible
to regulate the supply, or in some instances to prevent the
sbeclute want of water, altogether. To obviate such in-
conveniences, is the principal reason for pursuing the
system of turning on the water for two or three hours, en
two or three days in & week, in order ta fill the cisterns
or baths placed in every house, so as to furnish an ade-
quate supply during | the. mtervals of its not flowing from
the conduit pipes.

It may not be lmpmpgr to remark that advantageous
as this method must be deemed, it entails an inconvenient
expense upon the Jpoorer class of society, inasmuch as they
have to provide butts or cisterns, with necessary pipes and
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other fittings, as well as to keep them in repair, besides in
many cases not having room to place veasels sufficiently
large for their wants and purposes. On the contrary the
Water Companies are also liable to fraud from designing
persons, who have it in their pgwer, by filling other ves-
sels whilst the water is flowing mto their cisterns, to take
three or four times the quantity intended for them to
receive. Besides such establishments as breweries, distil-
leries, and various manufactories, which require large
supplies, as well as at uncertain periods, cannot, on this
system, be accommodated without having cisterns or
rescrvoirs, of great magnitude. Hence, by an arrange-
ment sometimes made between concerns of this kind and
the Water Companies, the latter are compelled to keep
the water constantly flowing from the pipes, so that an
indefinite quantity may be taken, or allowed to escape
wastefully.

The above considerations will show the importance of
having a measurer, which shall correctly indicate the
quantity of water received by each establishment, so that
the sum charged for it may be exactly in proportion to
the consumption, in the same manner as payment is made
for gas by the meter, which is now very generally adopted
throughout the United Kingdom. In some instances the
Water Companies have contracted with large establish-
Yuents to supply them, at a certain rate, through an
aperture or sluice of fixed dimensions, constantly run-
ning, and having a certain pressure; but there are very
few situations that admit of such requisites.

Scveral attempts have been made to furnish a Water
Metcr, applicable to all situations and circumstances, as
well as at a moderate cost. The most ingenious and
efficient of these contrivances secm to be the Liguid Me-
ters invented by Mr. Samuel Crosley, and another by
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Mr. Brunton, for which each has obtained a patent ; and
the following is a brief description of their principle and
mode of acting.

Mr. Crosley has devised two modes of measuring
liquids,—one of which gensists in employing a hollow
drum, or wheel, divided into compartments similar to that
of a Gas Meter,® with such modifications as are neces-
sary to ensure that each chamber in succession shall be
accurately filled with water as the vheel revolves; and
as its axis is connected with a train of wheel-work adapted
to register the quantity correctly, the amount may be
entered in a book at the end of any period that shall be
requisite. The other contrivance effects the same object
by means of a trough, open at both ends, and having a
partition at its middle to divide it into two equal portions,
The trough is mounted and suspended on an axis in the
centre under the partition, in the same manner asa weigh-
ing beam; and bclow this axis is a stop or rest at cach
ead, upon which the trough falls alternately, as cach por-
tion of it is filled with water. The mode of admitting
the water is through an aperture, placed exactly over the
centre of the trough, so that when one of its ends falls
down to discharge its contents, the other turns up, as-
suming the form of a hopper, and when full, its weight
occasions it to full, and thus at the same time brings the
opposite end under the orifice to be again filled in a simi<"
lar manner. The two rests serve to regulate the quantity

* The resemblance of this machine to the Gas meter will be
obvious, though with this difference in their manner of operating,
When a Gas-meter is in use, it has the upper part of the hollow
wheel filled with gas, but the part below it is occupied by water,
in order to form a boundary. On the contrary the Liquid-meter
has the lower part of the wheel occupicd by the liquid, whilst the
remaining space above is filled with compressed air.
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of water requirel to fill each portion of the trough ; and
the successive motion of its axis being produced by their
alternate rising and falling, the train of wheel-work con-
nected with the wachine for the purpose, registers the
quantity, as in the former cantrivance.*

In both these machines, the iuventor employs the fol-
lowing ingenious device for adapting them to any degree
of pressuie, or head of water, under which they may be
required to operate; and without this, or some other
cqually eflicient provision, their use would be confined to
the vary few situations of a running stream, where there
is scarcely any head of water,  In order to effect this object,
the measuring apparatus is enclosed in an air-tight vessel,
of suitable form, strength, and dimensions, and it is likewise
placed near to the upper part of the vessel, so as to leave
the necessary space beneath, for receiving the water after
its measurement.  The depth or space required for this
purpose will depend on the pressure or head of water for
which the apparatus is to be adapted.  The principle of
this arrangement consists in counterpoising the head, or
column of water, by the air contained in the air-tight
vessel, so that when a sufficient quaitity has been ad-
mitted, it will then occupy the lower part of the vesscl,
and compress the air in the upper part, until its force shall
be equal to the pressure of the head of water above it,
and will thus prevent the entrance of any more, except
when the pressure of the air is diminished, by a quantity
of water being drawn from the bottom of the vessel.
IIence, a pipe leading from the measured water may
branch off to various parts of a house, and furnish a sup-

.

* This machine has been successfully tritd, at the Royal Obser-
vatory, Greenwich, and many ofher establishments, asanimprove.-
ment in the fain Guage ; and it may be seen at Messrs, Watkins

and Co., Charing Cross.
X
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ply at any elevation, in the same manner as if it commu-
nicated directly with the reservoirs ; for whenever water is
drawn, at any part of a house, the same quantity will be
admitted into the air-vessel, and accurately measured.

Mr. Brunton's coutrivance is denominated ¢ A Machine,
Apparatus, and Instrument to ascertain and register the
quantity, specific gravity, and temperature, of certain
fluids in transit,” &c. According to his own description,
the measurement is effected by passing the fluids through
a cylinder, with a piston and rod, nozzle and valve, or
cock, in all respects like those of a steam-engine ; except-
ing that he prefers to pack the piston with leather, when
the fluid to be measured does not exceed eighty degrees
of Fahrenheit's thermometer. The principle of his in-
vention consists, in so applying the static pressure of the
fluid against the piston, as to move it with sufficient force
to raise a weight upon an inclined plane, during the whole
range of impulse, and thus generating a power, which at
the termination of the impulse is capable of moving the
valves, or cock, and reversing the static pressure on the
piston, so as to cause a new impulse in the opposite direc-
tion, during which the weight is again raised. Thus
each impulse generates a power capable of changing the
position of the cock, or valve, and produces a continuity
of motion, expressive of the quantity of fluid discharged,
which is registered by wheel-work connected with the
machine.*

Though Mr. Brunton’s invention is ingenious, yet as it
comprises the objects of specific gravity, and temperature,
it seems to be more suitable for the measuring of spirits

¢ Mr. Brunton’s confrivance requires many figures, with proper
references to elucidate its mode of, action; and these with a copy
of his patent will be found in the Repertory of Arts, &c. for July
1829,
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than water, inasmuch as their value may be materially
affected by those circumstances. Ilence, probably his
contrivance might be applicable to the purposes of reve-
nue at distilleries, and in some other cases ; but for water,
those devised by Mr. Crosley, are evidently preferable,
from being simple in their construction, effective in their
operation, and requiring little attention when once adapted
to their place. Partial and limited as the use of such
measuring machines may have hitherto been, it is pre-
sumed, that eventually they will be extensively employed
by the Water Companies, from their affording a correct
standard for payment, besides occupying a comparatively
small space, and being made at a moderate expense.

If the object of many of the contrivances described in
the preceding pages be the same, yet some of the principal
are so diversified either in construction or operation, that
perhaps a summary view of their peculiarities may not
be irrelevant. The abundant supply of water to Rome,
Constantinople, and Edinburgh, being procured from
high situations, flows to the respective cities by its own
natural gravity. London, Liverpool, and Paris, are par-
tially supplied by similar means; buf as a considerable
portion of the water, for the use of these and other places,
is obtained from rivers or springs below their level, steam-
engines with a variety of apparatus are required, for
elevating and distributing it amongst their residents.

The steam-engines employed at water-works are gene-
rally constructed with both lifting and forcing pumps—
the former being adapted to raise the water out of the
wells that receive it from the rivers, and the latter to im-
pel it either to lofty reservoirs, or to such domestic cis-
terns, as may be situate above the “level of the original
source. When the mains are of great length, and also
laid exactly horizontal, the use of the forcing-pump be-

x 2
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comes essantial for communicating an impulse to the
current, which may be retardel in its course, by friction
against the interior. surface of the pipes. But the follow-
ing instances will plgce the utility and importance of these
powerful machines in a striking point of view.

The reservoirs belonging to the Weat Middlesex
water-works are constructed upon very clevated ground,
—that at Kensington being 122 feet, and the other at
Barrow Hill, 188 fuoct higher than the level of the
Thames; nevertheless, the whole of the water for their
purposes is conveyed to them from the river, by a train of
iron pipes nearly two feet in diameter, and several miles
in length, gradually ascending to their respective sum-
mits. A similar method is likewise adopted for convey-
ing water from the Thames to the reservoirs of the Chel-
sea,—the Grand Junction, and scveral other water-works
which supply London and its vicinity.

Wherever the trains of pipes for conveying water from
its 'source have a considerable ascent, as well as great
length and large dimensions, if the vast quantity which
they are adapted to contain were allowed to excrcise all
the force of its gravity to the highest elevation, without
any interruption, from onec extremity to the other, its
pressure would tend to produce such a re-action upon the
power of the stcam-engine, as would materially diminish
its cffect. Hence, to obviate this inconvenience, at
different heights on the mains are placed self-acting
valves which regulate its retroaction. Thesc valves are
made with iron, and cousist of a strong frame, having a
door or lid nicely fitted to it with hinges, so as to open
when the water ascends, and to shut by its backward
pressure. ’

In Loudon, and many other placcs, each house is genc-
rally provided with one or more cisterns of adeauate
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dimensions, and the water flows into them only at certain
regular periods, by the opening of valves, fixed for that
purpose at convenient places on the principal mains, which
convey the water along every street.  This kind of ma-
chine is commonly constructed of an iron frame, with a
smooth iron plate accurately fitted to slide up and down
in a groove, and attached to a screw, which raises or
lowers it, so as to permit the water to fill the cisterns, or
stop the current when they are properly supplied. Tt is
usually called u serew or slide valve.  For the purpose,
also, of regulating the flowing of the water to the cisterns,
cach small pipe, employed for conveying it from the
mains, has a brass cock affixed to its extremity. The
valve of the cock has a square projecting pin, to which
is attachel acopper rod with a globe or ball adapted to
rise and fall, so that its ascent, by the filling of the cis-
tern, closes the opening when it is quite full.

Though the natural tendency of water be to flow down
a declivity, yet the levels of different parts of many
towns arc very irregular, and therefore require the pipes
to be placed either i ascending or descending directions,
according to circumstances, so as to adapt them to dif-
ferent situations.  The course of the water being thus
rendered undulating, its current sometimes cncounters
interruptions by the air disengaged from it collecting in
the pipes, and this particularly occurs when they are not
kept completely filled. Hence, contrivances are necessary
for its discharge; and one of the methuds employed is
that of opening the orifices,—called plug:pipes,—which
afford the supply of water on occasions of fires. The
same object is effected at Edinburgh by means of circular
cast-iron boxces, about four feet high, and onefoot and a
half in diameter, which, being aflixed at the summit of
cach declivity, are opened by the surveyor of the works,
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tvery two or three days, in order to allow the air to
¢scape without any loss of water.

The sources whence different places derive their sup-
ply are so various as to be deserving of notice. At Liver-
pool it is obtained'from abundant springs in its vicinity ;
but at Manchester it is collected from the lands surround-
ing the reservoirs, which are constructed to veceive and
preserve it for distribution ; whilst an exuberance is pro-
cured for Greenock from the small streams, which the
dews and rains produce in the neighbouring mountains.
London and Glasgow are chiefly supplicd by the grand
rivers on the banks of which they have their respective
sites. !

The water furnished to Edinburgh, and in part to
Liverpool, being conveyed directly from springs, is natu-
rafly pure and limpid ; and the abundance flowing to the
former enables the inhabitants to have the use of it with-
out limit or restraint. But according to an estimate made
of the quantity that each inhabitant of the respective
places daily receives, it amounts, on the average, at Lon-
don, to about ten gallons,—at Gjssgow, twelve,—at
Edinburgh, severt and a half,<—at Manchester, five and
a half,—and at Liverpool about three and a half gallons.
Glasgow, Greenock, and that part of London in the
Chelses Company’s district, are supplied with filtered
waters and the extemsive and complete success of the
operstion at these cstablishments, will probably lead to
its adoption at every other, where the water is obtained
from rivers. The‘peactice indeed appesrs indispensable,
in order to obviate the objections of the fastidious; and
though it would cccasion some addition to the charge for
it, the ot would be a trivial cousideration compared
with the advantage of a constant supply of pellucid water.
The prices for it vary in differcnt places, and even in the
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same place, according to circumstances, but in every one
they are moderate for the advantages afforded.

At London, Liverpool, Edinburgh, and several oher
considerable places, the principal establishments have
provided the means of supplying waterto all the different
stories of the highest houses, within the limits of their
distribution ; exclusive of an abundant quantity for every
useful purpose, extingdishing fires, &c.; hence their
operations are the most complete and effective of their
kind. As works of this description evidently afford the
means of easily obtaining a plentiful supply for any im-
portant object, the expectation may, perhaps, be confi-
dently indulged, that wherever they are constructed, the
inhabitants will be stimulated to construct capacious and
convenient baths for their general accommodation. The
utility of such contrivances would be obvious, in their teg-
dency to promote the healthful and cleanly practice of
bathing. Hence, the habit might become common both
among the refined and less cultivated residents of Britain,
so that even in this particular, we might challenge a com-
parison with the ggople of any other country, on the
surface of our habitable globe. . .

It bas been estimated that the iron pipes of different
dimensions, laid in various directions, to supply London
and its vicinity, measure from one to two thousand miles.
Probably all towns having a large population, will even-
tually adopt plans eimilar to thase for, supplying the
metropolis, and propel water . from: m"ly low
situations into lofty reservoirs, .from,which it can be most
conveniently, readily, and cheaply conveyed to the inha-
bitaots, for domestic and other purposes,.. If grest profit
do not accrue to the persons who may first engage to
furnish the capital for accomplishing such .important
works, it may be fairly presumed that the results. will
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ultimately prove bepeticial, especially in places where they
shall originate in the public exigences, rather than in the
spirit of avaricious speculation.

Among the benefits which large towns may derive
from establishing water-works, must be enumcrated, their
fumnishing ample mcans for cleansing all subterrancous
drains, and therefore removing the annoyances to health
and comfort which would otherwise result from them.
‘The stupendous sewers of Rome have often been ap-
plauded for their utility ; and those of London are niore
extensive, though less in magnitude. As early as the
time of Henry VIII., the care and management of these
structures was particularly provided for, by Act of Par-
liament. Probably such was the case long before: but
subsequent Acts bave confided their superintendance to a
considerable number of commissigners, who are invested
with powers to preserve them in good condition, by cou-
structing and repairing any that may be uccessary, and
likewise to compel the inhabitants to pay the expense that
may be incurred. Somie of the sewers have a perpen-
dicular diameter of five or six feet, qo that the currents
produced by rain; and the abundance of water which
constantly flows into them, from the great supply of the
diffcrent water-works, effectually cleanses them; yet as
these operations are not commonly exposed to public view,
their advantages are not duly appreciated.

‘This compendious and imperfect survey will, perhaps,
exhibit the supetiority of modern scicnce and art, in a
comparison with those of the ancients. The Roman
aqueducts,— the machinery of Egypt,—the Soutcrazi
of Constantinople, and some other contrivances of former
times, strongly excite our curiosity, and cluim admiration;
but how obviously inferior are they, in many respects to
the ingenious inventions of a later period for similar pur-
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poses.  Chemistry having disclosed by what weans the
potent agency of stcam may be employed and regulated,
for almost indefinitely augmenting mechanical force, the
skilful application of this great clastic power, has facili-
tated the exccution of plans for affording an exuberant
supply of water to any city, whatever may be its extent,
—the loftiness of its buildings, or the number of its
population. By the aid of steam-engines every difficulty
of situation is readily overcome; and thus the genius and
skill, of a recent era, have in a great degree superseded
the labour of ages,—tended to obviate the expenditure of
millions, besides rendering the devices of our progenitors
uscless, for the purposes which originally occasioned their
construction. Hence, the most important, uscful, and
admirable objects may be accomplished, without having
recourse to the painful and degrading drudgery of sluves,
as was heretofore the case in some countries. The toil of
domestics is also diminished, by the waters of distant
rivers, and fertile springs, being now readily and constantly
conveyed into the interior parts of our dwellings,—even
to our sleeping-rooms and fire-sides. Thus have science
and art largely contributed to the exXigences, comforts,
conveniences and enjoyments of social life, though we may
not have structures resembling either in form, or magni-
tude, the superb Aqueducts, Therme or Naumachie,
of the Romans.
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CHAPTER XVIIL

Agency of Nature in accomplishing apparently simple but great
purposes. Remarkable effects of Evaporation. Experiments
of Saussure; Calculations of Bishop Watson and Dr. Halley.
Estimate of Rain in different latitudes by M. Humbolt and
Dr. John Dalton. Abundance of Water suspended in the at-
mosphere, when the sky appears very clear. Velocity and
effects of Winds. Constantly varying modifications of the
Earth's surface, but its equilibrium preserved. Difference in
the properties of Water; causcs of its being hard or soft. Rain-
water. Rivers. Stagnant Water. Men prefer it transparent,
but some Animals occasionally render it turbid before they
drink. Practice in Italy of mixing 8alt with it. Qualities of
Water in its natural state, Statements of Dr. Henry and Dr.
Turner. Transparent Water desirable for beverage, &c; mode
of obtaining it in Turkey. Springs, natural filters. Import-
ance of Filtration of Water procured from rivers.

SeveraL very striking facts relating to the subject of
water, exhibit the incessant agency @f nature for accom-
plishing momentous purposes; whilst others favourably
display the varied energies of human intellect, in forming
contrivances to remove obstacles, and overcome difficul-
ties, which, in peculiar cases, apparently interfere with
the wants and comforts of mankind. The large quan-
tities of water collested to supply Constantinople and
Greenock corroborate this assertion; and may authorizc
a few remarks concerning the origin of those nume-
rous rills, which generally fill their capacious reservoirs.
Although it may escape the notice of an unreflecting
obeerver, the sources whence they may be traced is the
evaporation constantly operating over the surface of our
terraqueous “globe. The atmospheric air scems to be
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a principal agent in producing this effect, inasmuch as it
contains such a portion of heat as not only converts the
water into vapour, but also occasions the union of air
with water, when both come into contact. A familiar
instance illustrative of this fact frequently occurs after
casual showers in windy weather; for the public streets
and roads rapidly become dry, even in cloudy days, when
the direct rays of the sun seems to have no particular
influence.

Different philosophers have made a number of experi-
ments to ascertain the capacity of atmospheric air for
holding water in a state of solution. The results of
those by M. Saussure led him to conclude that cleven
grains of water would unite with a cubic foot of air; but
in general the quantity varied from five to ten grains.
Bishop Watson estimated the produce of evaporation
from an acre of ground at more than 1600 gallons,
during the space of twelve hours in a hot summer’s day ;
besides his experiments for the purpose were made whilst
the carth was apparently very dry, and when no rain had
fallen for a considerable time.

Though the circumstances already mentioned show
that abundance of moisture is constantly present in the
atmosphere, yet there are others that demonstrate the
wonderful extent of natural exhalation. Three-fourths
of the surface of our habitable globe being occupied by
water, and covering an area of about 146 millions of
English square miles, the quantity evaporated from the
Mediterranean Sea alone will afford a eriterion for a
reasonable conclusion on the subject. Somée experiments
made by Dr. Halley countenanced his inference, that
one-tenth of an inch of the surfac® of that sea was daily
raised in the form of vapour. Henoce, he observes, that
« Every ten square inches of the surface of the water
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yields in vapour per diem, a cube inch of water; and
cach square foot, half a wine pint; every space of four
feet’ square, a gallon; a mile square, 6914 tons; a
square degree,—suppose of sixty-nine English miles,—
will evaporate thirty-three millions of tms: and if the
Mediterranean be estimated at forty degrees long and
four broad, allowances being made for the places where
it is broader by those where it is narrower, there will he
160 degrees of sea ; and consequently the whole Mediter-
ranean must lose in vapour, in a summer’s day, at least
5280 millions of toms.© And this quantity of vapour,
though very great, is as little as can be conciuded from
the experiment produced : and yet there remains another
cause, which cannot be reduced to the rule,—namely,
the winds,~—whereby the surface of the water is lickcd
up, somewhat faster than it exhales by the heat of the
sun, as it is well known to those that have considered
those drying winds which sometimes blow.

+¢The Mediterranean receives these considcrable rivers:
the Iberus, the Rhone, the Tiber, the Po, the Danubv,
the Niester, the Borysthenes, the Tauris, and the Nile,
all the rest being tf no great note, and their quantity of
water inconsiderable. - We will ruppose each of these
nin¢ rivers to bring-down ten times as much water as the
river Thames,~not that any of them is 80 great in
reality,~-but ' to- comprchend with them all the small
rivulets that fall into the sea; which otherwise 1 know
not how to allow far, .

“ To calculate the water of the Thames, I assume that
at Kingston Bridge, where the flood never reaches, and the
water glways ruits down, the breadth of the channel is a
hundred yards, and it8 depth three, it being reduced 10 an
cquality, in both which suppositions T am sure T 1ake to
the utmost. Hence, the profile of the water in this place
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is 300 square yards: this multiplied by forty-eight miles,
—which I allow the water to run in twenty-four hours, at
two miles in an hour,—or 84,480 yards, gives 25,344,000
cubic yards of water to be evacuated every day,—that is
20,300,000 tons per diem; and I doubt not but in the
excess of any measure of the channel of the river, I have
wade more thau sufficient allowance for the waters of the
Brent, the Wandel, the Lea, and Darwent, which are all
worth notice, that fall into. the Thames below Kingstor.

« Now if each of the aforcsaid nine rivers yield ten
times as much water as the Thames doth, it will follow
that cach of them yields but 203 millions of tons per
diem, and the whole nine but 1827 milliens of tons in a
day, which is but little more than une-third of what is
proved to be raised in vapours out of the Mediterranean,
in twelve hours’ time.”

Other facts having a reference to this subject are like-
wise deserving of attention. As it became an object of
inquiry, whether the rain and snow, usually falling in the
course of a year, would produce a quantity of water
cqual to that, which the rivers,.supplied by springs, an-
nually discharge into the ocean, various calculations were
made for the purpose, and they showed the inadequacy
of such a source. But the experiments of Dr. Halley
upon the effects of evaporation, demonstrated it to be
the efficient cause of the abundant supply of water; and
the immense volumes of vapour, constently exhaling from
the surface of the terraqueous globe, probably afforded
even a greater quantity than seemed ta be requisite, to.
compensate for any deficiency. arising from the other.
Another cause that was not known in Dr. Halley’s time
may also be stated; and although apparently trivial, it
certainly contributes a portion towards the mighty mass.
The artificial flames employed to illuminate our private
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dwellings, or to dispel the darkness of the midnight hours
in the public streets, constantly produce water, by com-
bining the elements that go to its formation. This is
one of the discoveries of modern chemistry.

Natural evaporation has excited a high degree of
curiosity amongst philosophieal observers, and their in-
quiries and speculations, have been equally interesting
and instruetive.. Though the moisture contained in the
atmosphere forms the clouds, yet the rarefaction of the
air renders it incapable of sustaining them at an average
height of more than about a mile—their elevation vary.
ing from 4500 to 7500 feet;~—=and even as usually
saturated with vapour through this large space, it has
been calculated that the whole quantity of water held in
solution, would not form a mass exceeding five inches in
depth. Hence, it will be evident, that as the quantity
of water amnually falling from rain and dew, probably
amounts from thirty-five to nearly forty inches, in order
to produce this effect, the frequent renewal, or constant
accession, of stmospheric moisture, becomes essential
during the course of the year. '

The fact has likewise bisen ascertained, that a greater
portion of rain descends whilst the sun is below, than when
it is above, the horizon ; and though the whole quantity,
annually falling upon the soils ordinarily composing the
surface of the earth, may amount to nearly forty inches,
yet about thirty inches are exhaled by evaporation. Its
proportion, howerver, varies according to the temperature
of different climates, and the average is greatest at the
equator, but from that point the quantity gradually de-
creases in a divection towards the poles.

Another - remarkable circumstance is the number of
rainy days, which occur in different latitudes. Notwith-
standing the depth of rain be annually greatest within the
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torrid zone, nevertheless, it appears that the number of
days, when it falls, is comparatively small, and that it
progressively increases in advancing from the equator to
high latitudes. But to this statement there are excep-
tions, for rain seldom or ever falls in several tracts of the
torrid zone ;—such for instance as Sahara desert in
Africa,—a large part of the shore of Peru, and the low
coasts of the Caraccas. Even in some high latitudes, so
trivial is the quantity of atmospheric moisture, that it
scarcely ever rains.

M. Humbolt has given an estimate as an approxima-
tion to accuracy, of the probable quantity of rain which
annually falls in different parallels, calculating its depth
in English inches. According to this,—

In Lat. 0° it amounts to 96 inches.

19°....00aeeels 80
4%, 29
60°............ 17

From various observations, the following remita have also
been deduced, with regard to the average quantity of
rain annually falling, at the several places enumerated : —

At Grenada .... in 12°W. Lat. it was 126 inches.
Cape Frangais.. 1946............120

Calcutta ....... 2Bs...... seees 81
Rome.......... 4154 ...... vrees 39
England........ 53° L..iieie.es 32

Petersburgh .... 59'16........... 16
In England, however, it varied at different places, and
though the result of six years’ observation, at Oxford,
produced an average of less than twenty:two inches, yet
at Tottenham, the quantity in 1881,  exceeded thirty-
three inches. Mountains and elevated places scem also
to have considerable influence; fOr it has been observed
that at Kendal and Keswick, from sixty-seven to sixty-
nine inches of rain annually fall, but only about twenty-
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four inches descend in the level country, aud near the
sca-coast.  Similar effects have likewise been remarked
as occurring at Geneva and Paris ;—the former having
an annual fall of rain amounting to forty inches; whilst
at the latter, though C00 miles nearer to the sea, it does
not average quite twenty inches. Numerous obscrvations
induced Dr. John Dalton, of Manchester, to infer that,
in England, rain annually deposits thirty-one inches of
water, and dew, five inches. Many other instances of
the diversified operations of nature might be adduced ;
but the few which have been given, will afford an ample
illustration of their object.

All solutions being facilitated in proportion to the de-
gree of heat concerned, in cffecting them ; henee, evapo-
ration is increased in the samc ratio, as the temperature
of the air becomes augmented. This is rendered obvious
by the exhalations of our climate, from the vernal to the
autumnal equinox, which arc found to be about four
times the quantity of that, produced during the period
which elapses between the autumnpal and the vernal.
‘The vapour generally: occupies the lower part of the
atmosphere, but it sometimigs ascends very high, forming
those light and beautiful clouds often observable in the
dricst seasone, when the sky is very clear; thus affording
evidence of the abundance of wauter constantly existing
in the air. Indeed, evaporation may be deemed the pri-
mary cause of dews, mists, rain, &c.; and although the
ocean be salt and rather bitter, the water cxhaled s free
from any admixture of such qualitics,

Invisible, as may be the minute particles of watcr,
when exhaling from the ocean, or the land, yet ascending
by their levity, and sggregating, they form the clouds
which afterwards descend in rain. Others also being
attracted by the earth are deposited upou its bosom, and
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cither penctrate its pores and fissures to supply the
springs, or gradually accumulating and combining, flow
in little streams down to the valleys, where, by their mul-
titudinous union, they become great rivers, constantly
rushing to disembogue their contents into the ucean, to
be again returned to the atmospherc by exhalation.
Hence, the same fluid incessantly circulates, either to
satisfy the wants, and contribute to the enjoyments of
animated beings; or to afford its aid in the processes of
vegetation by furnishing nutriment to the forests and the
ficlds, with their exuberant variety of foliage, fruits, and
flowers, investing ¢ our diurnal sphere” with grateful
verdure, or enchanting beauty.

How truly admirable, therefore, is the provision for
widely and universally diffusing this useful element, and
distributing it over the surface of lands far distant from
the ocean !  The air being agitated by various causes pro-
duces those currents, usually denominated sinds, which,
in many cases sweep over a vast space, with a velocity of
more than sixty miles in a minute, and thus convey nu-
tritious moisture to the trees, and plants, and flowers of
every soil, and the most arid #egions. <At the same time
they also minister to the supply of innumerable springs
and rivulets, whose united effects compose the immense
mass of water continually filling the channels of magni-
ficent rivers, and forming mighty torrents, that flow back
to that grand source whence they were taken in the mi-
nutest particles ! Nature, ever bounteous and beneficent,
thus regularly and perennially performs her *mysterious
round” of operations, to subserve the purpases of animal
and vegetable existence; but whatever changes affect the
relative position of the minute parts of matter consti-
tuting our habitable globe, and constantly varying as may
be the modifications of its general surface, yet from the



322 HYDRAULIA.

reciprocal influence of causes, and effucts, the mass always
remains the same so as preserve its equilibrium.

Many domestic as well as various other operations, in-
dispensably require, not only salubrious, but sgft water
for their purposes. Transparent, however, as spring-
water may generally be, yet by passing. through certain
strata, it often becomes combined with sulphate of lime,
which renders it Aard, and consequently unfit for wash-
ing and different other uses. Occasionally too the mu-
riates, sulphates, or carbonates of soda, magnesia, or
lime, and also the oxide of iron, &e., are dissolved in it,
which produce a brackish, and an unpleasant taste. Thu~
a diversity of circumstances affect many springs that con-
tribute their aid to form rivers, which, nevertheless, fur-
nish very pure and soft water; but its qualities undergo
an alteration, by rapid motion, and exposure to the action
of the sun and air. These occasion the decomposition of
salts which they may contain:—the carbonic acid likewise
escapes, a precipitation of the eartby particles mixed
with it takes place, and thus the water hecomes purified
and is rendered soft. Besides rain being commonly softer
than the water derived from other sources, the great
quantity, which falls and flows into the channcls of
rivers, and passes over a considerable surface, materially
imprqves the qualities of the whole mass, so as to render
it preferable to that immediately obtained from springs
for a great number of economical purposes.

When wager is confined, without having any motion,
either by a current passing through it, or otherwisc, it
geverally acquires an unpleasant odour and taste, parti-
culasly in hot weather. In this state it abounds with
animalculm, generated during the decomposition of ani-
mal and vegetable mattér, whioh occasion its apaque,
coloured, and repulsive appesrance ; vobsequently, the
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putrescence attending the gradual decay of the animal
and vegetable substances render it offensive to the senses,
as well as objectionable and unwholcsome for beverage
and other domestic uses. Operations of this kind, how-
ever, constitute a neccssary part of the grand system of
the universe,—silently but powerfully concurring to
maintain and regulate its hannony. The decay and
dissolution of some bodies seem to be absolutely essen-
tial to the formation and existence of others, having the
<ame ends, and in their turn, being liable to similar
mutations. The separation into the elements originally
composing them, adapts their properties to effect import-
ant purposes in the economy of nature, affording to
animated beings the power of sustaining and preserving
vitality ; aud to vegetation the means for performing its
curious and astonishing functions.
 All are but parts of one stupendous whole.”

Among the properties of water which have most fre-
quently formed the topics of disquisition, is that of its
salubrity in a pure state, with the danger of its use when
impure. These have been copiously dilated upon by
medical men and others who have represented it, in some
cases, to be the cause of the most serious maladies; but
their opinions have ¢ varied with the varying hour;”
and it is rather singular that the most zealous and posi-
tive in assertions have generally refrained from explaining
their notions of purity. From the tenor of their state-
ments, it may, however, be inferred that it chiefly con-
sisted in fransparency; but strong as may have been
their expressions, they did not adduce either facts or
experiments, so connecting causes with effects as to de-
monstrate that, in any instance, particular diseases really
proceeded from the use or condition of the water, which
was the object of reprobation.

Y2
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Delusive pretensions have often imposed upon human
infirmity ; and it has been the common practice of pro-
Jectors and speculators to employ them for the purpose of
realizing their own sordid views. But instinct—that
wonderful faculty,—which guides ‘¢ the half:reasoning ele-
phant,” as well as other animals ranging the woods and
the fields in scarch of proper and healthful aliment for
their support, furnishes a puzzling problem for solution
by the pure-water-philosophers, who so strenuously con-
tend that for water to be salubrious, it must be lLmpid.
When cattle go to a clear stream to allay their thirst,
they often abstain from drinking till they have rendered
the water turbid by stirring up the sediment with their
fect. 'WIill it be unreasonable to infer that nature teaches
quadrupeds that in such a state it is not only wholesome,
but actually medicinal/? Can any proof be adduced of
this practice ever having affected their general health
As the above fact is well known, what reason authorizes
the presumption of its producing injurious effects upon
mankind ? In regard to the salubrity of water, gratui-
tous assumption unsanctioned by the semblance of pro-
bability seems to have been relied upon, rather than fair
deduction, or positive demonstration.

In Italy the inhabitants frequently mix salt with
water, both to preserve and communicate a flavour to it.
Probably the fastidious in this country would object to
such an admixture, as incompatible with purity and
salubrity ; but chemistry teaches us, that during the
decay and decomposition of the animal and vegetable
substances spread over our fields, salts as well as animul-
culs are produced, which the descending rains wash from
the surface of the soiky and they eventually find their way
into the rivers to mingle with thcir currents. Neverthe-
less, does any person cver hesitate to drink the water of
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a rivulety, or entertain the slightest fear of its proving
injurious?  Indeed to indulge squeamish notions against
its salubrity is obviously unreasonable, when such is the
condition in which heaven has bestowed this ineffable
blessing upon man.

Perhaps the subsequent statements of two eminent and
enlightened chemists may tend to reconcile the fastidious,
or prejudiced, by showing to them, that complete purity
is not a property even of the purest water furnished by
the usual operations of nature.—¢ Water is never pre-
sented by nature in a state of complete purity. Fven
when collected as it descends in the form of rain, chemical
tests detect in it a minute portion of foreign ingredients.
And when it has been absorbed by the earth,—has tra-
versed its different strata, and is returned to us by springs,
it is found to have acquired various impregnations.” *
¢ Rain-water collected in clear vessels in the country, or
freshly fallen snow when melted, affords the purest kind
of water that can be procured without having recourse to
distillation.  The water obtained from thesc sources,
however, is not absolutely pure, but contains a portion
of carbonic acid and air, absorbed from the atmosphere.
It is remarkable that this air is very rich in oxygen."¢
If such therefore be its natural condition, it may be
reasonable to presume that with these qualities, it is best
adapted for the most important purposes of animal and
vegetable life.

"T'ransparent water, however, being desirable for beve-
rage and many other purposes of human life, it is conse-
quently held in great estimation by the people of every
country. In Turkey it is an object of particular attention;

o Henry's Elemants of Chemist y, vol. ii. p. 516,
t Turner’s Chemistry, p. 801,
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and the inhabitants practice the following simple method
of filtration, which shows the facility with which clear
water may be obtained, in almost any situation. It con-
sists of two wells formed neat to each other, with a com-
munication at their bottoms ;—both are lined in the in-
side with well-beaten clay, or some other substance, to
render them impervious to water. 'When thus prepared,
they are nearly filled with gravel and sand, leaving the
largest space in that which receives the water intended to
be filtered ; hence, it is rendered perfectly Jimpid by de-
scending through tbe sand and gravel in one well, and
nising through similar strata in the other :—the former is
generally the highest and most capadous. It will be
obvious that the same process may be practised on a small
scale by means of casks, or other wooden vesscls, having
a connection formed in their bottoms by means of a pipe.
Such a plan is readily applicable, and would be useful in
villages and farm-houses, where the only supply of soft
water i derived either from a rivulet in their vicinity, or
the rain collected as it flows from the roofs of the build-
ings. But whether filters be natural or artificial, and
whatever modifications may be given to the form of the
latter, for the purpose of rendering them attractive to
the sight, the same simple principle regulates their
agency. In fact many of the artificial filters are con-
structed by fixing a sponge in a tube, or placing at its
orifices bags of sand, pulverized charcoal, &c., through
which the water slowly percolates, and flows into a glass
or earthen vesse] adapted to receive it.

Springs being filters formed by nature, their effects
have suggested the usefal contrivances; which art em-
ploys to imitate.her processes; and the filtering reser-
voirs, constructed at Chelsea, Glasgow, Greenock, and
other places, demonstrate the practicability of quickly
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purifying large quantities of water. The complete suc-
cess of these attempts furnishes the strongest evidence,
that the population of large cities and towns may not
only receive an abundant supply from rivers, but also at
the same time be completely deprived of all objectionable
matter, before it is conveyed to their houses. At dif-
ferent periods, in consequence of rains, as well as from
other causes, mud and animalculz becoming mixed with
it, render its appearance both offensive and unsuitable
for many important purposes; hence, on such occasions,
filtration is particularly desirable to remove the feculence,
and restore the water to that limpid state, which equally
gratifies the sight and the taste. As the different esta-
blishments at present supply it at a very cheap rate, if it
were filtered, and the price proportionally increased, the
cost would still be trivial, and it would moreover effec-
tually obviate what has hitherto furnished the chief
ground of complaint—its feculent and turbid condition.
Probably at no very distant period, the desirable practice
of filtering the whole of the water supplied from rivers
to the inhabitants of great towns for domestic use may be
universally adopted ; and if this shodld be the case, the
Water Companies will add another positive benefit to
those, which their exertions have herctofore rendered to
the community.* Such a measure would likewise tend
to dispel the prejudices of the fastidious, as well as pre-
vent the alarms and delusions of schemers and empirics,
who are ever on the alert to promote their own views, and
attain their own ends, by frightening the timid, or im-
posing upon the credulous.

B [ ]
* In several recent Acts of Parliament for improving watér-
works, a clause has been introduced to compel the supplying of
filtered water.
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(CHAPTER XVIIL

The propensity to speculate at the begiuning of the present cen-
tury. Schemes for supplying water to the metropolis.  Esta-
blishment of various new Water Companies. (Competition
amongst those situate north of the Thames. Mr. M. Angelo
Taylor's Act.  Anti-monopoly Awociation.  Project of the
Marylebone Seleet Vestry.  Parliamentary Inquiry in 1821 ;
Evidence and Report on the subject.  Number and variety of
schemes propounded in 1824 and 1825, The Thames' Water
Company, its object and magnitude.  Mr. Martin’s ormamental
plan, including fountains, baths, Sc. near to Hyde Park.

THE beginning of the present century was characterized
by the appearance of almost innumerable projects, some
of them magnificent, some useful, and not a few that
strikingly indicated the futile qualifications of the per-
sons who broached them.  Magnitude of cost, utility of
purpose, or difficulty in their cxecution, seemed to be
considerations of trivial moment.  Schemes for con-
structing docks, cgnals, water and gas-works, bridges,
and various other objects were daily brought forth in
the metropolis, which was the principal theatre of dis-
play for wonder-working professors of talent and dis-
covery. Many of these projectors being totally unac-
quainted with the simplest elements of science, as well
as deficient in practical acquirements, nevertheless as-
sumed the title of cizil engineer, and confidently pro-
pounded very expensive plans,—affirming that if the
pecuniary means for accomplishing them should be
furnished the resulting advantages would be incalculable.
Pictures so enchanting induced numbers of people to
join in random, avaricious speculations ; and thus che-
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rishing ideas of casily obtaining large fortuncs, they
indulged in golden dreams until awakened from their
reveries by painful disappointment, or positive indigence.

At this era the proposals were made for constructing
the East London, West Middlesex, South London and
Grand Junction Water-works. The great increase in
the number of houses apparently rendered them desirable
objects for enterprise ; and various circumstances seemed
to conspire for censuring suceess. Nevertheless, afte
cnormous sums of money had been expended in con-
structing them, and cvident as was their utility, they at
first reccived scarcely any encouragement.  Consequently,
to obtamn attention and favour, they offered to supply
water at a much lower rate than had usually been paid,
which occasioned a contest between the old and new
Water Companies.

"T'he rivalry among the companies continued for several
vears, at a great expense and loss to all the parties con-
cerned, which rendered it probable that ruin would even-
tually ensue, if considerations of prudence did not occa-
sion its termination. Circumstances, therefore, strongly
impelled them to enter into an agreemdot, by which cach
engaged to confine the supply of water to a particular
and defined district.  The arrangement between the
New River and the East London Companies was cffected
in 1815, by a deed which reciprocally imposed heavy
peualties for every violation of its conditions. Though
this agreement terminated the competition in the castern
part of the metropolis, yet it continued between the New
River, the Chelsea, the West Middlesex and the Grand
Junction Companies, till the latter part of the year 1817,
when they severally engaged to cdnfine their operations
within certain limits; and to avoid interfering with each
other. The parties abstained from cntering into any
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engagement by a specific legal document; but the va-
rious districts were then formed, which each company now
exclusively supplies; and at the same time they respec-
tively agreed to make compensation for the pipes, that
each should give up to the other.

As the Water Companies sustained considerable loss
during the ardour of competition, when the several por-
tions of the metropolis that cach was exclusively to sup-
ply had been determined, they venturced to advance their
rates to the same scale of prices as had been willingly
paid prior to the contest. This return to the original
charge caused much discontent, though its amount
afforded merely a very moderate remuneration for uscful
exertions, and the employment of large capitals. Indecd
the majority of such concerns in general have not obtained
a profit exceeding, and in many cases not equal to, the
common intercst of money.

Though the conduct of the Water Companies in rais-
ing their rates, encountered severe animadversion from
some individuals, yet probably the termination of the
contest was an advantage to the public; for during the
contest the pavement in the public streets was constantly
disturbed by being taken up, either by one party or ano-
ther, and sometimes by two or three at the same time.
Notwithstanding the relaying of the pavement was impe-
rative upon them, the work being generally performed
with great celerity, it necessarily left the streets in an
unsound state. Hence, additional repairs soon became
not only indispensable, But frequent, and the whole ex-
pense of these devolved upon the parochial rates, proba-
bly increasing them to the respective inhabitants in an
equal, if not a grester ratio, than the difference in the
price of water. - Thus the few mdxv:duhis, who tempo-
rarily bad their supply at the lowcer prices, enjoyed
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the trivial advantage at a considerable cost to the whole
parish ; and such have often been the results of similar
competitions, It must also be stated, that at the time
the contention existed amongst the Water Companies,
the gas light establishments were also laying down their
mains, so that the streets became in such a condition
as to be dangerous for both horses and carriages. 'The
legislature, therefore, passed what is usually called Mr.
Michael Angelo Taylor's Act, which, among other use-
ful regulations, restrained all the companies from diturb-
ing the public pavement during the winter months.
Notwithstanding the temporary annoyances and incon-
veniences attendant upon the early operations of the New
Water Companies, the public derived some important
perinanent benefits from their establishment. During the
competition, each urged the peculiar advantages intended
to be afforded ; but among the principal may be stated,—
the high service, the more regular and abundant supply
of water on all occasions, and at every season of the year,
by the introduction of large iron pipes through the whole
of the metropolis, and these were obvious and positive
improvements requiring large capitals ahd great exertions.
Hence, both these having been employed were entitled to
that reasonable pecuniary return generally constituting
the chief stimulus to either private or public enterprise ;
and unless the amount of profit be adequate to its sup-
port, no trading concern will or can be continued. The
inspection of their annual dividends will show that
the old Water Companies had not proved to be very
lucrative establishments, even when the charge for the
supply was the highest; but the reduction during the
contest having occasioned great loss’toevery one of them,
necessity imperiously required the restoration of the rates
to the standard formerly paid, in order to enable them to
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continue their operations. Besides the West Middlesex
and Grand Junction Companies found by experience that
the sums charged previous to the contest, did not afford a
remuncration for the improvements introduced; and in
many instances they were irregularly apportioned to the
sizes of the houses, as well as to the quantity of water
supplied, so that such circumstances led to a survey of
their respective districts, and a consequent advance of
about twenty-five per cent., upon the average amount of
the whole rental.

In the general inspection of the districts, it was dis-
covered that some large houses paid less, and others more,
than was right; hence, in equalizing the payments, the
advance upon the former appeared to be large, but it did
not exceed what was just. Nevertheless, the attenipt to
regulate and correct the inequality in the rate, as well as
to raise it to the requisite amount for affording a reason-
able profit, not only produced great dissatisfaction among
those who had to pay an advance on the previous charge,
but it gave rise to an acrimonious and vexatious resist-
ance. The angry feeling excited by these measures occa-
sioned the Water Companies to be designated as  odious
and tyrannical monopolies.” Many of the householders
united to oppose them, and formed a confederacy, deno-
minated the “ Anti-water-monopoly Association,” who
convened public mectings, and decided upon petitions to
parliament, complaining of unreasonable demands for the
supply of water.

The Select Vestry of Marylebone being among the
first and most strenuous opponents on this occasion, more-
over, endeavoured to establish a Parochial Water Con-
pany, and for this putpose a bill was actually introduced
to the House of Commons. In fact a suspicion was
indulged, and perhaps not improperly, that the primary
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object of the principal persons who engaged in resisting
and reprobating the Water Companies, was the formation
of Parochial Establishments for supplying the inhabi-
tants, though the dearness of the article formed the avow-
edly chief cause of dissatisfaction with the complamams.
But the public having experienced many expensive in-
stances of Select Vestry economy, could they be disposed
to conclude, that cheapness would have characterized the
supply furnished by them? On the contrary, is it not
probable that the remedy then proposed would have
proved an onerous and costly inconvenience, rather than
a benefit to the parishioners ?

The circumstances which have been recited occasioned
the appointment of a Select Committee of the House of
(ommons,—** To inquire into the past and present state
of the supply of water to the metropolis, and the laws re-
lating thereto.” This Committee began the investigation
on the 16th of February, 1821, and continued their
labours till the 30th of March. The inquiry extended
to cvery fact connected with the origin, capital, and con-
dition, of the different Water Companies ;—the quantity
of water supplicd, with the respective.charges for it ;—
the expenses of all kinds attending their operations;—
the number of their tenants, the amount of income, &c.
The principal officers belonging to cach cstablishment
were very carefully and minutely examined, and a large
mass of useful information was obtained. It is also de-
serving of remark, that the general tenor of the evi-
dence, both oral and documentary, proved that the prin-
cipal statements respecting the conduct of the different
Water Companies were unauthorised. A great portion
of the information clicited in the course of this investiga-
tion was both novel and interesting to the public; and it
had some cffect in obviating the prejudices, and abating
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the hostile feelings of many individuals, who had pre-
viously reprobated and opposed the advance in the rates.

The chief persons concerned in reprehending the con-
duct, as well as most pertinacious in resisting the claims,
of the Water Companies, were also examined by the
Commiftce, and their own testimony tended to prove that
the increase of the rate beyond the amount paid in“1810,
was almost the sole ground of their dissatisfaction. It
is remarkable too, that the reasonableness and propriety
of the advance seemed never to have entered their
minds; morcover, their own statements evinced, that
harshly and profusely as they had bestowed censure and
vituperation upon the companies, not a single fact was
adduced to show their conduct to be justly deserving
of complaint. Various other circumstances attendant on
this memorable investigation are entitled to notice.  The
chairman of the general committee of the “ Anti-wcater-
monopoly Association,” was likewise the chairman of the
Select Committee of the House of Commons, for inves-
tigating the subject ; and the most active and vociferous
opponents of the increase of the rate, were actually per-
sons who either held a lucrative place in a public office,
or belonged to the medical profession, some of whom it
appeared, though complainants, really paid less than their
neighbours for the quantity of water supplied to them !

The Committee having obtained all the requisite evi-
dence, several weeks were devoted to reviewing and
comsidering the whole, with reference to all its bearings
on the subject of complaint.

Their Report was delivered to the House'of Commons
on the 18th of May, 1821 ; its purport evinced the at-
tention and care bestawed upon the investigation, and the
conclusions were geaerally in favour of the Watcer Com.

‘Pﬂlllel.
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The following extracts from this document form the
most important portion of its contents, and will place the
subject in a clear and striking point of view ;=

“The question fairly stated appears to Your Com-
mittee to resolve itself into these—

“ Ist. Is there any improvement in the supply, and
how far is it proportioned to the increase in the demand ?

“2d. Could that improvement have been obtained, or
could it now be obtained upon terms so much more fa-
vourable, as to set the increase of rate, at present de-
manded, in the light of an extravagant overcharge ?

“ In resting the case on these grounds, it will appear
that Your Committee do not treat it as one in which it is
simply to be considered, what will remunerate the com-
panies for their actual outlay, but as a case for fair ad-
justment between the companies and the public, in which
it is proposed to cast upon the latter no greater portion
of a losing adventure, than is equivalent to the advan-
tages which they actually derive from it, and to leave
upon the former the remaining burthen of 2 loss incurred
in trade.

« Upon the first of the two questiong, Your Committee
are of opinion, that a material improvement has taken
place in the supply, both in respect to abundance and
certainty; and which is not without its weight, as a con-
sideration of public utility, it is extended, in its improved
state, to large districts in the neighbourhood of the me-
tropalis, which were not before supplied.

« Your Committee are inclined to believe, that the
quantity of water, now delivered to houses, is in about
the proportion of five to four, to that which they formerly
received; and that, taken with the, increased regularity
and certainty of supply, the advantage to the consumers
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may be fairly stated to be in that proportion, with the
Jurther bencfit that the security against firc is increased,
and that by the establishment of communications between
their works, the powers of the companies nay be brought
in aid of each other, in case of emergency. Your Com-
mittee have no hesitation in stating their opinion, that the
present supply of water to London is very superior to
that enjoyed by anmy other city in Furope; and that the
preservation of that supply, in its present state, is by far
the most important object involved in the questions under
consideration. It remains to be determined, whether
these advantages have been obtained, at a greater ex-
pense, than it was necessary, with good management, to
have bestowed upon them ; and consequently, whether it
is just, or to what extent it is just, to lay an increased
charge upon the public in respect of them,”

The Report was not only long and minute, but pre-
sented a variety of suggestions and considerations, of
which the following were most pertinent to the prin-
cipal subjects of complaint.—¢ The question for the
legislature being always this, and only this, could the
public be served cheaper at a fair rate of profit? for
without such a rate of profit, a competition would not
be practicable.”—* They feel satisfied, however, that
the question lies within narrower limits than is supposed
by those, who object to the clains of the companies.
They are not prepared to state that the rates of 1810,
would, upon the principlces above recited, be an adequate
pdyment Jor the present supply.”—* Your Committee
arc desirous, that for the sake of a final good understand-
ing, between the public and bodies of men, whose pro-
perty is most uefully'cmployed in the public service, the
question of quantum of charge should be disengage.l
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from other questions, with which it is at present mixed ;
and which tend to produce dispositions, unfavourable to
a candid and liberal consideration of it.”

The House of Commons ordered the Report and Evi-
dence to be printed ; and it formed a volume of nearly
250 folio pages. Candour, judgment, and discrimina-
tion characterized the Report, and the Evidence abounded
with useful facts, that never before had been given to the
public; but at the same time, it furnished a palpably
striking instance of the captious feclings, sordid motives,
and trivial circumstances, which have often originated
parliamentary proceedings, as well as occasioned both to
individuals and the public great trouble and expense.
This investigation, however, afforded so large a portion
of valuable information respecting the Water Companies
of London, as to form a very interesting epoch in their
history.

The multiplicity of uscful and costly works in Great
Britain demonstrate the diversified ingenuity and perse-
vering industry employed to construct them. For their
accomplishment large capitals are indispensable and com-
monly surpassing the power of one or two individuals to
furnish. Exigences of this description have therefore
encouraged the forming of associations for realizing dif-
ferent projects conducive to the public welfare. The
utility of these was not only obvious, but they also re-
quired the aid of science, as well as a considerable share
of skill to render them effective. These useful contri-
vances, however, gave rise to many of a different descrip-
tion, and originating in sordid motives. ‘

Remarkable as was the early part of the present century
for adventurous speculation and délusion, perhaps the
number, variety, and extent of the schemes propounded in
1824 and 1825, far exceeded thase of any previous era in
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the annals of any country. Extravagant panegyric alike
decorated those devised for important, or frivolous objects;
indeed all were indiscriminately urged upon public atten-
tion as calculated to afford the means of obtaining either
large pecuniary gain, or fair and satisfactory remuneration,
if persons would venture to embark their property in the
projected enterprises. Daily and almost hourly appeared
different Joint Stock Companies, formed professedly and
ostensibly for realizing the flattering, but illusive repre-
sentations; and astounding as may seem the statement,

during the years 1824 and 1825, more than six hundred
associations of this description originated with different
schemers.  Besides the more effectually to obviate suspi-
cions respecting their real object, and make a favourabl.
impression upon the public as to their great value, the
prospectuses of the respective plans were frequently em-
blazoned with the names of Legislators, Fellows of the
Royal Society, and other institutions.®  Indeed some of
the persons alluded to rendered themselves conspicuous
on various occasions, by affording their testimony to the
merits of deccptive projects; but events subsequently
developed the motives which actuated these homourabic
and philosophical personages, demonstrating them to be
palpably and reprehensibly sordid; and that the tempo-

* In reference to this statement much amusing information
may be derived from the perusal of the Evidence given to 2 Com-
mittee of the House of Commons concerning the Arigna scheme,
as well as from Mr. Babbage's work entitled “ The Decline of
Secience in England ;" in which it is shown that pecuniary rather
than sntellectual qualifications enable many persons to beeome
members of Roya! and other Societies. Mr. B. gives an account
of the mode by which these philosophers obtain the various letters
to append to their names * to almost a comet’s length of tail;”
and likewise the cost to a farthing of each letter thus purchased,
Tor pompous or interested display. .
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rary personal advantage of a few individuals, alone
prompted to the formation of a majority of the compa-
nies. At least five hundred of the number have long
ceased to exist; and are now known and remembered
only for the great pecuniary losses, ruin, and sufferings
of many worthy individuals, whose confiding’ honesty,
and lamentable credulity, exposed them to become the
vietims of such nefarious impositions. ]
Among the multitude of enterprises, which charac-
terized a period so prolific of contrivances, a grand and
costly scheme for water-works appeared. This occurred
at the latter part of the year 1824, when a company was
announced, having the designation of ¢ The Thames'
Water Company,”™—its avowed purpose being to supply
the metropolis with water from the river Thames. The
prospectus was ingenious and plausible, abounding with
the usual hyperbolical professions, which at that time
exuberantly distinguished such productions. It com-
menced by vaunting of superiority as * possessing powers
and advantages calculated not only to benetit the public
in an essential manner, but also to ensure a fair return to
those who may invest capital in it, Which can only be
accomplished by means not hitherto acted upon, or pro-
posed.” Allusions were made “ to evils too notorious to
be disputed, the public being supplied either with water
Sar igferior in quality to Thames’ water, or such as is
drawn from the river after it has become contaminated
by torrents of impure matter of various kinds;—and
that under the cxisting state of things, no option is left
to the consumer of this great necessary of life, either as to
terms or quality.” Tt then dilated upon ¢ the vast im-
portance of a copious and regular sfgpply of pure water,
to the health, comfort, or safety of the inhabitants of the

metropolis;” and as a conclusion to the climax, urged
7z 2
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upon the opulent, the pecuniary support of *the best
mode of producing a regular, equal, and effective supply,
on fair and liberal terms 1™

Confident assertions and great pretensions—the usual
concomitants of empiricism—abounded on this occasion;
and how often has similar presumption, though unqua-
lified by any epithets savouring of diffidence, been con-
strued as evidence of superior capabilities?  The scheme
delincated by the projectors of the nezo Water Company
was adapted to excite attention, both as regarded its mag-
nitude, and the peculiarity of its means for attaining the
object proposed. Its ostensible and professed purpose
was to procure * pure and unpolluted water” from a
place between Richmond and Brentford, and to convey
it thence by a subterraneous aqueduct, six feet in dia-
meter and more than nine miles in length, to an elevated
spot at Hampstead Hill, or its vicinity, which is 487 feet
above low water mark at Hammersmith. The tunnel
was to be formed wholly with bricks; besides at different
stations and heights, large reservoirs were to be con-
structed, to which engine shafts should be perpendicu-
larly sunk, so as to meet the aqueduct. -The several
reservoirs were to be ranged at various altitudes, one
above another, like s0 many steps; steam-engines were
to be employed to raise the water from each rescrvoir in
succession, till it reached the highest point, from which
it was intended to be afterwards distributed to every
part of the metropolis.

The above description contains a general outline of the
plav proponed by the projectors of the « Thames’ Water
Company ;” and the scheme, being elaborate, the capital
required for eﬂ'ecqu its object must of course be com-
mensurate. Hence, the sum of 750,000/, was stated to be
the estimated amount of its cost; but large as was the
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estimatc, if the expense of executing similar great works,
nay be taken as a criterion for anticipating the probable
cost of such an undertaking, perhaps it will not be an
extravagant conclusion, that twice or thrice the sum
mentioned, would have been found necessary for its final
completion.

Strong and pointed as were the allusions to the defects
and inefficiency of the other establishments which then
supplied, and still supply the metropolis, it may not be
unrcasonable to entertain doubts, whether the statements
of the prospectus had the sanction of truth or probability,
and that the proposed undertaking ¢ appeared more
likely to combine public utility with adequate and fair
remuncration to individuals engaged in it, than any work
of the sort hitherto projected.” Indeed, if this artfully
contrived scheme had been carried into effect, it is not
improbable, that the public would have been actually
placed in the very predicament, which the projectors pro-
fessed to aim at obviating ; for though they alluded to
** no option being left to the consumer of this great neces-
sary of life, as to terms or quality,” yet onc of the avowed
purposes of their plan was, that from the grand reser-
voir, the different Water Companies should be obliged to
lay down aqueducts to their own respective reservoirs,
and thus supply the metropolis with pure water " Hence,
it will be obvious, that whilst reflecting on all the other
cstablishments, an attempt was actually made to intro-
duce a scheme, for rendering them, and consequently the
public, subservient to the cupidity or caprice of one Joint
Stock Company, who with professions of liberality, aspired
to possess the power of compelling all the other Water
Companies to take the water for distribution, solely from
their reservoirs, and pay a *fair remuneration” for it
to them alone! If this proposition cannot be admired
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for its modesty, it will afford a striking specimen of the
confident assertions employed on the occasion, and may
lead to a reasonable and just inference concerning the
peculiar advantages of this much applauded scheme: for
is it not in the highest degree probable that it would have
tended to increase the price of water to double, treble, or
perhaps, quadruple, the sum previously paid?

Though specious statements and fascinating language
were employed to pourtray the ¢ public importance,”
and pecuniary advantages of this magnificent and com-
prehensive scheme, yet weelthy speculators did not par-
ticipate in the enlightened views of the projectors, or
appreciate their philosophic labours so highly, as to -
duce them to support the grand undertaking. The pro-
jectors boldly averred that ¢ no doubt need be entertained
of the practicability of the plan, as it was simply a new
combination of works, well-tricd and resting on the basis
of cxperience ;™ and they also referred to “ the aqueducts
of Rome as the most indestructible monuments of that
city’s greatness;” nevertheless, these asseverations and
appeals proved ineffective, so that the anticipations
fondly indulged, were doomed to end in disappointment.
Perhaps, its failure was a fortunate circumstance for the
public in many respects; for various considerations ren-
der the supposition probable that it would have proved
.the most expensive undertaking of the kind ever pro-
jected in this country; and though its execution might
have enriched engineers, contractors, and a few others,
yet many of the shareholders would, as in numerous simi-
lar cases, probably have been reduced to indigence and
distress. Besides, however plausible might be the pre-
tensions urged, or pompous the phraseology employed,
not a single cogent and satisfactory reason was adduced,
to justify a conclusion, that, even if the scheme had been
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accomplished, the supply of water to the metropolis
would be either more certain, more ample, or purer in
quality, than the previously existing establishments had
supplied to the inhabitants, at a very moderate price.

At a subsequent period another splendid scheme for
conveying water to a part of the metropolis, emanated
from Mr. John Martin, who has distinguished himself by
some ingenious designs for illustrating the poetry of
Milton, and various other subjects. It was addressed to
the Legislature and the Public, with the title of a ¢ Plan
for supplying with pure water, and materially beautify-
ing the Western End of the Metropolis;™ and the pro-
jector disclaimed all views of private advantage from the
realization of his design,” which chiefly aimed at the
public good by superadding beauty to utility. Some
clegant drawings and a map accompanied the descrip-
tion,

For effecting the different objects contemplated by
Mr. Martin, the water was to be obtained either from a
branch of the river Colne, or from the river itself, and
conveyed to a reservoir at Paddington. If it should be
taken from the former source, the point indicated for the
purpose was a place situate * betwixt Hillingdon and
Cowley, whence it might pass by the shortest cut to the
Paddington Caual, and afterwards run for a considerable
distance almost close to it, as well as parallel to its bank
till it entered the reservoir ;—tlie advantage of this course
affording a level already ascertained, besides the canal
facilitating the transportation of the necessary materials.
In a few places, where the banks of the latter were much
elevated above the immediately adjoining level, aque-
ducts, or some other means of conveying the water, would
be necessary.” However, Mr. Martin preferred ¢ taking
the water from the Colne about three quarters of a mile
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to the north-east of Denham, Just ubove the point where
the Paddington Canal crosses it, thence continuing its
course across Uxbridge Common, and through Further-
field to near the northern side of Downbarn Il till it
was brought close to the bank of the canal, near to the
south side of Massenden Hill, and then running nearly
parallel with the canal to Paddington. The practica-
bility of this course, and its advantages over that first
nientioned, consist in its being not only shorter, but
giving the supply of water nearer the source, from a
larger and purer stream, having an unfailing quantity.
The stream would thus flow into the reservoir at Pad-
dington, at an elevation of nearly cighty fect above high
water in the Thames, which would permit its distribu-
tion, without the aid of a steam-engine, to all the western
part of the metropolis, excepting only those purts of Pad-
dington and Mary-le-bone, situatc above its level.  For
supplying such parts with water, an engine of small
power might be sufficient; but a considerably greater
quantity of water was to be taken from the Colne than
the domestic consumption required, so as to be employed
in the following manner.” '

« At a point in the aqueduct, a little above the rescr-
voir, it was proposed that there should be a considerable
fall of water, over a dam, which, at another point, should
fill a bath 500 feet in length, by 150 in width. This
would permit a thousand persons at once to cnjoy the
comfort and salubrity of bathing, for which desirable
purpose there is at present no convenience. The bath
might be surrounded by small wooden boxes for the use
of the bathers; and for this expense a remuneration
would be afforded, bythe imposition of a very small sum
upon each bather. The whole might be surrounded with
a plantation,
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‘ Having been conveyed under the road, the stream
might, at one point be spread into an ornamental water,
with a watcr-fall.  But in order to prevent the road be-
coming a linc of buildings so as to form a street, and
thus shut out from the parks the influx of pure air from
the country, it was proposed, at another point, to erect a
range of buildings, which should terminate the western
end of Oxford Street, presenting an imposing appear-
ance at that entrance to the metropolis. The houses would
in this case command a view into the Parks, Kensington
Gardens, &c., which would render them desirable resi-
dences.” It was likewise intended that the course of the
water should “ pass under the Uxbridge Road into
Kensington Gardens, and the Serpentine Canal, where
at a certain point might be constructed a water-fall; and
thus the additional stream would have the effect of ren-
dering more beautiful that spot which has already many
striking beauties."—Having been conveyed into Hyde
Park, it was designed that < the current should be
spread into an ornamental water and water-fall, where a
small island would give aview,” was represented in a
sketch. .

From Hyde Park, Mr. Martin proposed for the water
to flow through a subterrancous conduit ¢ to the gardens
of Buckingham Palace, that the stream might be made
to disembogue as from a natural cavern, and spread
itself. Hence, passing under Constitution Hill into the
Green Park, the current to be conveyed under the Mall
into the ornamental canal in St. James's Park; at the
two cxtremities of which it was proposed to introduce
fountains, formed and planted around with shrubs and
trees; the stream having its final sexit into the Thames
at Whitehall Stairs.”

Mr. Martin’s scheme likcwise comprised the supplying
of “a small quantity of water that should be poured
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into the Paddington Canal from the river Colne at Cow-
ley, for the purpose of allowing a stream to flow from
the canal into the basins in the Regent’s Park,” to re-
medy their almost stagnant condition. Such is the out-
line of the fanciful plan of the celebrated artist, who
gratuitously gave it to the public, with the designs in-
tended for its appropriate decoration, though no attempt
was made to realize his views. That part of it which
relates to the construction of public baths would not only
have formed a very desirable addition to the conveniences
of the wmetropolis, but also have greatly conduced to
obviate the accidents and annoyances attendant upon the
practice of bathing in the Serpentine.

The possessor of a fervid imagination is gencrally
prone to indulge its fascinating reverices, though fre-
quently illusory, as well as incongruous with the calm
and grave deductions of reason from a careful exami-
nation of facts by the light of science. Vigorous and
creative, the enchanting faculty, luxuriating in agreeable
fictions, endeavours “ to give to airy nothing a local
habitation” where realities cannot exist; whilst on the
contrary, reason sedately and rigidly scrutinizes the pecu-
liar circumstances of a scheme to ascertain its possibility,
prior to forming a conclusion concerning its merits, and
urging its adoption. Hence, justice and candour com-
bine to dictate the remark, that considerable as was the
inventive power exhibited by the ingenious painter in
delineating the outline of his picture, or the skill em-
ployed in its colouring and embellishment, perhaps some
almost insuperable difficulties would tend to prevent the
accomplishment of his objects.

Previous to Mr. Martin propounding his imaginative
scheme for embellishing the metropolis, and supplying
its inhabitants with clear and salubrious water from the
river Colne, the same source had been suggested by other
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persons, and at several different times, but on a careful
inquiry into all the circumstances relating to its condition,
the reasons against its adoption have generally prepon-
derated. According to the representations of those who
have had frequent opportunities of inspecting it, in every
state and scason of the year, the quantity of water usually
flowing in its channél, would not be sufficient for all the
different purposes contemplated by Mr. Martin.  Besides,
it has also been statedeby the same persons, that although
its water may be sometimes clearer than that of the
Thames, yet during rains and the winter months, various
causes render it much more foul and turbid, and that it
will not even clarify itself for a long time, by depositing
the clayey and other matter casually mixed with it.
Hence, probably in the dry seasons, the projected foun-
tains and water-falls would fail of effect, from a defi-
ciency of water ; whilst on the contrary, when the current
might be abundant, its condition would not only be quite
unfit for domestic purposes, but on its being ejected from
the ornamental fountains, and picturesque water-falls,ina
muddy or coloured state, the appearance would be rather
offensive than pleasing. If, however, the fertile genius
of the painter does not, in this instance render him con-
spicuous as a philosopher, his patriotism was laudable,
and he has the consolation of ranking with ¢ eminent en-
ginecrs”and other persons, who have occasionally displayed
not only a want of the necessary scientific and practical
knowledge, but even of useful consideration and ordinary
sagacity, when engaged either in projecting or executing
important public works. The scheme of Mr. Martin
may be plausible and tasteful, but perhaps circumstances
will ever prevent it from being realized, though embracing
a considerable portion of architectural beauty and elegant
design, indicative of the cultivated talent of the artist.
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CHAPTER XIX.

Attempt in 1827 to create alarm concerning the impure and dan.
gerous condition of the Thames. Publication of The Dolphin,
its imputations upon the (irand Junctidn Water Company and
the Gas Works. Public Meeting and Petitions to Parliament.
Appointment of Commissichers to inquire into the state of
supply of Water to the Metropolis, #hd their tardiness in dis-
charging the duties. Singularstatements of Fishermen, Mcdical
Practitioners,and Mr. Mills. His representations of the struc-
ture of the bed of the river, and state of the water as likely to
become putrescent.  Confession that his own object, as well as
that of the author of 7'he Dolphin, was the establishment of a
new Water Company.  Analysis of the different specimens of
water by Dr. Bostock, Dr. Pearson, and others; the results.
Absurd notions of its being insalubrious. Imputation of mono.
poly to the Water Companies unjust. The conduct of the Grand
Junction Company with regard to their rates. Report of the
Commissioners; its partiality, and inconsistency with facts.

Axoxc the diversity of substances composing the magni-
ficent globe that we inhabit, water is evidently one of the
most universally useful and extensively beneficial. 1t is
not only essential to the existence of both the animal and
vegetable creation, but conducive to the production of a
large share of the comforts and conveniences cnjoyed by
civilized men. To afford such a plentiful supply of this
necessary article, in a salubrious and clear state, as may
be adequate to all the wants and purposes of the large
population congregated in the great metropolis of Britain,
is an object of no ordinary maguitude ; and therefore the
operations on which it chiefly depends ought not to be made
the sport of sordid schpmers or ignorant adventurers.*

* The author of this work wrote a pamphlet in Junc 1828, to
expose the delusive nature of some projects for Gas Lighting, and
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The years 1827 and 1828 were signalized by an attempt
to create an alarm concerning the dangerous condition of
the Thames ; and the most preposterous stories seemed to
receive implicit credit from legislators, medical practi-
tioners, and others, having the reputation of being eminent
for sagacity and information. The effect produced on
this occasion afforded a striking instance of the influence
of prejudice, in suspending the exercise of reason amongst
a large portion of thédmore cultivated class of the com-
munity. Indeed, credulity was so conspicuous, as to
indicate a statc of intellect nearly resembling, that of the
sombre period when the existence of ghosts, fairies, and
witches, formed a part of the popular belief! A variety
of facts, however, concur in demonstrating that the alerm
about the deleterious qualities of the water did not ema-
nate either from an accurate knowledge of its real condi-
tion, or a laudable desirc to benefit the public, and was
merely one of the delusions which have so often been
practiscd to serve private purposes. The subsequent
analysis of the erroneous statements which were then
industriously disseminated will, it is hoped, tend to dispel
the unfounded apprehensions that mdny have been led to
indulge. Besides, a detail of the circumstances may be
in other respects uscful, inasmuch as some of the indivi-

appended to it a few remarks on the statements in the Report of
the Commissioners appointed to inquire into the Supply of Water
to the Metropolis. During the following month he also regularly
attended at the House of Commons to listen to the evidence adduced
to the Select Committee, of which Sir F. Burdett was chairman.
His observations on that occasion led him to secrutinize the cir-
cumstances very minutely. The result formed another publica-
tion, entitled « The Water Question, b{ a Water Drinker ;" and
from this several paragraphs are adop ed in the two suboequnt
chapters. .
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duals concerned in originating the panic, bave persevered
in their efforts during several years, at an expense to the
nation of at least ten thousand pounds, and probably a
much larger sum, exclusive of private contributions, and
its great cost to the Water Companies.

That the delusion originated for the purpose of being
made subservient to establishing new water-works, was
clearly demonstrated by several incidents, and confirmed
by the positive declarations of the persons concerned.
Hence, to produce an impression favourable to the attain-
ment of thejr object, the Thames was represented to be
almost saturated with different kinds of injurious and
offensive substances, but particularly with © the poisonous
refuse of gas-works™ This erroncous assertion with
various others, appeared in a small pamphlet, written in
the most acrimonious styvle, by oue of the projectors, and
published in March, 1827. The publication had for its
title—*¢ The Dolphin™—the term employed to designate
the structures inclosing the end of the pipes by which
some of the water-works obtained the supply from the
Thames. It had a lithographed frontispiece representing
Chelsea Hospital, xnd the Grand Junction Works, with
the great sewer flowing between them, directly against
the Dolphin, but without ezhibiting the high mound that
wholly prevented  the foul stream” from approaching
even near to it.

Though the author dilated on the Water Companics
generally, denominating them ¢ the confederated Com-
panies;” yet the most serious of his charges aud remarks
were directed against the Grand Junction Company.
This very Company, however, had early in 1825 com-
menced works at a cokt of 50,000l for improving their
supply to the public, nearly two years before the appear-
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ance of his pamphlet. The Chelsea Company had
likewise been similarly employed many months before
he “ set about collecting together his facts,” as he deno-
minated statements having a striking resemblance to

Jfables !

The writer began by affirming that ¢ he came to the
determination of directing the attention of the public,
to the bad quality of the water furnished by one of the
five companies which had partitioned the town between
them, and had thereby established a monopoly of an
element of nature, and prime necessary of life—But
before he carried that determination into execution, he
thought proper to address a letter to Sir Francis Bur-
dett, in which he pointed out to him the evils which a
monopoly of an article designated by the great Mead as
¢ the vehicle of all our nourishment,” had brought upon
his constituents; and expressed a confident hope, that he
would further the object he had in view, by calling the
attention of the House of Commons to so crying a
gricvance. To this letter Sir Francis replied, recom-
mending a public meeting, and a petition to Parliament ;
and stated that he should be happy to lend a helping
hand towards the overthrow of so mischievous and un-
principled a confederacy.” But to justify the use of
such epithets certainly required the support of well-
authenticated facts, not having even the shadow of doubt
attachéd to their credibility ; but whether this afterwards
proved to be the case, or the conduct of the Water Com-
panies was deserving of censure will appear from the
evidence adduced.

Agreeably to the Baronet’s suggestion, a pubhc mect-
ing was convened, which deterntined upon a series. of
resolutions, and petitions to both Houses of Parliament.
It is remarkable, that in the resolutions and petitions of
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this assemblage, the different allegations of the author
of the Dolphin were not only embodied, but even his
expressions adopted ; besides, he was also one of the
Committee for carrying them into effect, and became
their Secretary.® Subsequently, motions were made in
the House of Lords by Lord Wharncliffc ; and in the
House of Commons by Sir F. Burdett—* Praying that
his Majesty will be graciously pleased to order a commis-
sion to be issucd to inquire into the supply of water in
the western parts of the metropolis.™  Both these mo.
tions being agreed to,—a commission was ssued, dated
July, 1827, appointing Dr. Roget, Mr. Brande of the
Royal Imstitution, and Mr. Telford the engineer, the
commissioners for the inquiry, investing them with power
to call before them any persons who might be able to
elycidate the subject of inquiry, and also to administer
an oath, if they deemed it requisite; but the inguiry
was delayed by different circumstances, until the month
of March in the subsequent year.

Perseverance in the pursuit of useful objects is always
commendable, and to attain the laudable end which the
author of the Dolphin professes to ha:e had in view, he
states, that ‘“ he thought right to address a letter to a
few of our cminent professional men, and to wait upon
them with a specimen of the said water,” observing, that
«they would much oblige him, if they would inform
him whether they considered it fit for the breakfast table,
and to be used in the making of bread, puddings, broth,
soups, &c., and in boiling meat and vegetables. Or
whether; on the contrary, they did not consider the daily

* The meeting amountell to about sixty persons, consisting of
a few noblemen, gentlemen—and not a small proportion of me-
dical practitioners—a watet-work projecting engineer, and the
author,—8ir F. Burdett being chairman.
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usc of such water had a direct and positive tendency to
engender those diseases to which the inhabitants of so
thickly a peopled city as Westminster are especially
liable. But this candid person, who professed to be so
carnest in his efforts for supplying ¢ the western part of
the metropolis™ with ¢ pure and wholesome water,” avoids
mentioning where, and under what circumstances, he col-
lected his specimens of Thames' water to exhibit to the
“ eminent professional men” on whom he waited. It is
also rather singular that not one of these circumstances
is ever cither elucidated, or even alluded to, in any sub-
sequent part of the inquiry, although the author of the
¢ Dolphin™ furnished ~o great a portion of the evidence
on which the Commissioners afterwards founded their
Report.

Much importance having been attached to the Inquiry
of the Commissioners, as well as the public interested in
the result, the exertions of one person to aid the author
of the “ Dolphin,™ ought not to pass without particular
notice.  Indeed the latter frequently quotes him, and
not only acknowledges his obligations, but also denomi-
nates him his ¢ venturous and intelligenit correspondent.™
This individual delivered a written statement recounting
how he employed himself in watching the water that
flowed frown different sewers, and counting the dead dogs,
cats, rats, and fish, which happened to be left on the mud,
at the side of the river, on the retiring of the tides. His
discoveries of this kind must certainly have amused, if
they did not afford useful information to, the Commis-
sioners, for he related that during several months diligent
observation, the number of defunct animals actually
seen by him, amounted to * two dead dogs, one dead

* Minutes of Evidence, p. 149.
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cat, seven dead rats, besides some putnd fish ;"—he also
affirmed that he really saw < gas oil, and floating gas™—
invisible as the latter fluid is known to be by the ordinary
organs of sight! Will it be unfair to surmise that this
inspector of the sewers probably furnished the identical
bottle of water, the sight of which was asserted greatly
to agitate Mr. Abernethy, as well as that sent to the suc-
cessor of Mr. Accum to be analysed ? In fact, he stated
that he “ took a bottle of the filth as jt came out of the
Fleet Ditch scwer.™

Whether the medical men were aware, when they
wrote their replies to the author, that their lucvd and
instructive communications were intended to be made
-public, may admit of a doubt; but persons who read
them, with a view to obtain accurate and satisfactory
information respecting the genuine properties of the
water supplied to the metropolis, must have been greatly
disappoiuted. With respect to the water sent for their
ingpection, one of the ¢ eminent men™ declared that he
could * not find terms sufficiently expressive of the awful
effects it may be likely to produce upon the health and
even lives of the inhabitants of the metropolis;™ another

" ® These instances will enable every unprejudiced person to
appreciate the sagacity and other qualifications of this active
and “ intelligent” favourite of the author of the “ Memoir,” but
to corroborate what he had stated to the Commissioners, as facts,
in Augusf, 1829, he addressed a letter to the Morning Advertiser,
averring that he * saw a barge loaded with barrels of gas from
the Horseferry Road, and the stinking possonons cargo was suffi-
cient to poison all the fish between Greenwich and Woolwich!”
Instead, however, of these being “barrels of gas,” they were
really barrels of ter. This proved his ignoranee of the nature of
gas, and sll that the fishermen knew of its properties was, that
“ the same smell came out of the hatches.” Such evidence seems,
however, to have been quite satisfactory to the scientific Commis-
sioners, by its forming a * prominent” topic in their Report!
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had ¢ no doubt of a continued use of such water, without
filtering or depuration, being, in tke end, capable of pro-
ducing deletcrious cffects ;”—a third was “ not prepared
to prove that its influence on the health of the inhabitants
of the west end of the town had been deleterious, but
conceives it likely to become so ;™ but another candidly
affirmed that ¢ whether this impure state of the water
had any influence on the health of the inhabitants of
Westminster, was a question that would admit of much
controversy.” 'These are fair specimens of the opinions
expressed by the ¢ eminent professional men™ on the
subject; and some of them were also authors, who had
written on ¢ Diet and Rcgimen,” * Indigestion,” &c.;
but not one actually assigned a single scientific reason for
his opinions, or for believing that the Thames’ water was
so contaminated and deteriorated in its general and usual
state as to be « unfit for domestic purposes.”

As the author of the Dolphin’s account of his inter-
view with one practitioner exhibits a remarkable instance
of his talent at ratiocination, it shall be given in his own
words :—* My first visit was to Mr. Abernethy, of whom
I had heard much, but never before had the pleasure of
seeing. Scarcely bad I put the letter into his hand, when
I unfortunately held up the specimen bottle, and asked
him whether he thought such water could be wholesome?
Never shall I forget the countenance of this eminent
man at that moment! The very sight of the turbid
fluid seemed to occasion a turmoil in his stomach. He
began pacing the room backward and forward, and the
only words I could extract from him were, ¢ How can
you ask me such a question ? How can you ask me such
a question ? There is such a thing as common sense !
There is such a thing as common sense!’™ Such were
the ludicrous circumstances of this rencontre; and in

AA?
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the plenitude of his joy at having obtained so much use-
ful information, by the Juminous remarks of the eminent
man, the sagacious author judiciously affirme:—* I left
his house satisfied that I had established my case!”
How ready at a conclusion! But the admirable logician
thus continues:—* In & communication which T have
since been favoured with from Mr. Abernethy, he has
had the goodness to confirm my interpretation of his
exclamation, and to say, that he considers the question
10 be one which may be ¢ terminable by the common sense
of the public ™™

Moreover, with the view of displaying his great know-
ledge, or rather erudition, respecting the injurious pro-
perties of Thames' water, the author gravely affirmed,
that « without pure air and pure water the inhabitants
of large cities cannot enjoy a sound mind in a sound
body ;" but to prove the correctness of his princple,
lacking, it is presumed, reasons and argumenis of hi»
own, he merely cites the opinions and conjectures of
some antiquated wedical and political writers, with a few
of modern date. Proofs of this kind arc easily obtained ;
but Hippocrates, Sir William Temple, Dr. Mead, Dr.
Trotter, Sir John Sinclair, and others whom he names,
will pot be deemed infallible suthorities in this ¢ age of in-
tellect ;" for thinking people are not disposed to rely upon
the gratuitous gssertions or opinigns of any men, whether
of former ages or the presént, unless they are corroborated
by good reasons, cogent arguments, or the irresistible
evidence of facts. Modern science has taught us to
ascertain the qualities of both « gir and weter™ by accu-
rate analysis; and a few pages of the writings of Pricst-
Jey, Lavoisier, and Duvy, will probably afford more useful
and eatisfactory information relative to these  elements
of life,” than all the ponderous valumes that were written



HYDRAULIA, BL¥

Ly those who are cited to sanction the author’s efforts to
aiarm, rather than to illuminate, the wealthy and polished
residents of ¢ the western parts of the metropolis” about
Thames’ water !

The author also stated that  as soon as he had made
up his mind to call the attention of the public to the
subject, he caused a quantity of the water, as it ran from
the (Grand Junction) Company’s pipes, to be sealed up
in the presence of one of their own Directors, and he
sent it to the successor of Mr. Accum, with a letter
requesting him to analyse the water sent, and to say
whether he considered it to be clear, pure, free from
foreign matter, and excellent for all culinary and domes-
tic purposes.” Suffice it to say that his answer was,
that ¢ the water sent for assay was found to be loaded
with decomposed vegetable matter ; and in such quantity
as to be unfit for use without tedious purifications!”
Such an answer was doubtless perfectly satisfactory to
the philosopher who sent it, and strictly accordant with
his expectations at the time.

Another fact is deserving of particular notice, that
alarming as the condition of the Tham®s was stated to be,
and though the Commissioners were appointed in July,
1827, yet their first meeting did not take place till the
November following, when they applied to the Secretary
of State requesting to have “the assistance of some
person conversant with the business of engineering,
who was known to them, and in whem they can place
perfect confidence, as their secretary ™ This application
not only excited surprise, but the reply to it affirmed,
that the object of the commission was inquiry, and did
not contemplate that any new works should be under-
taken. However, the Commissioners appedr to have
entertained the idea of “ new works™ before they- had
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even begun their inguisitive labours: it evidently per-
vaded their proceedings ; which concluded with the same
enterprising views, although all the truly scientific evi-
dence proved the purity and wholesomeness of the water,
and they actually reported the supply to be abundant !
Alarmingly contaminated, and dangerous to the health
of the inhabitants as the condition of the Thames bad
been described, nevertheless, the Inquiring Commis-
sioners again delayed their investigation till March,
1828! When they met to enter upon the important
scrutiny, it may be right to remark that one of the first
persons to whom they applied was the author of “ 7'he
Dolphin.™  As his pamphlet mainly consisted of the
antiquated or unfounded notions of medical men, niixed
up with ridiculous fictions taken from newspapers, and
bold, palpable misrepresentations, which he denominated
“ a faint picture,” it might naturally be presumed that
competent artists would give it proper shading and
colouring to produce its intended effect. Agrecably,
therefore, to their request, he furnished ¢ a list of persons
to be examined,” as well as  another list of persons who
had remedies to propose ;"—thus rendering it evident that
remedics were actually contrived, cven before the Inquiry
had ascertained the existence of evils to which they might
be applicable. The same person also reprinted his pani-
phlet, with the title of * Memoir addressed to the Com-
missioners,” &c., in which amoug other assertions cqually
veracious, he stated that *the Commissioners of Sewers
have endeavoured to prevent the refuse of the Gas-works
from escaping into the river; but from the immense
quantity now used, it inevitably finds its way thither;
and not long ugo it was proved, upon a trial, that a korse

was actually poisoned by drinking water, impregnated
with the refuse of the Gas-works in Horseferry Road !
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To thiese were subjoined some “ wondrous tales” which
had appeared in the * daily papers” about the destruc-
tion of fish,—the death of a boy, &c., by the contami-
nated water, but none of these were authenticated with a
signature, and some had not the semblance of probability ;
but they were given as ¢ facts /™

The three Commissioners being Fellows of the Royal
Society, and consequently ranking among philosophers,
the public therefore expected from them a rigid scrutiny
of all the circumstances connected with such extraordi-
nary assertions as had been made. Fishermen, fish-
mongers, and others, were indced examined, or delivered
written statements, but they displayed a striking defi-
ciency of knowledge and intelligence. All of them
concurred in ascribing the most horrible and alarming
conscquences to “ the gas and the steam-boats!” The
inspector at Billingsgate affirmed the Thames’ water to
be so poisunous that neither “roach, plaice, flounders,
salmon, shad, cels, dace, dabs,™ &c. could exist in it ;—
that * the fishermen could get plenty of dead flounders
but no live ones;" but that “white bait were certainly
obtained in greater abundance than formerly !"—an
affirmation proving his former affirmation to be incre-
dible.

Another person's testimony was of a similar nature,
for he boldly averred it to be impossible “to keep fish
alive in ‘Thames’ water,"—** he had known threc parts of
a cargo of eels die by the gas water " and likewise “a
vessel lose all their eels in one night " Appalling, how-
ever, as was his account of the extensive fatality to the
fishes, the same knowing and consistent individual de-
clared, that « he used the same’ water for tea,—it was
clear enough for tea!” But to finish this curious picture
of the bad state of the Thames, one of them represented
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the poor fishes to be so uncomfortable in their native ele-
ment, that they actually ¢ jumped out of the water, and
got on to pieces of wood that were floating,™ to avoid its
fatal effects '* Can any man, possessing the slightest
portion of sagacity or discrimination, be unable to form
a decision concerning the credibility of statements so
ridiculously preposterous?  Yet absurditics so palpable
seem to have been implicitly believed by the philosophical
Commissioners, inasmuch as they *“ prominently™ figured
in their Report !

Singular and irrational as the preceding statements may
appear, the disciples of Asculapius endeavoured to sur-
pass them, by stories equally inconsistent and amusing.
One represented the water of the Thames to be very
¢ umpure, offensive, and muddy, but he did not use it
except for washing!™+ A sccond depicted it as a * hor-
rible mixture—a mass of impurity, produced by all that
is corruptible in the animal and vegetable world, together
with the noxious filth of gas and other manufactories™
he had even ‘¢ seen shrimps in the water #”  But when

* Soon after the Report wae printed, the water was removed
from the rescrvoir in the Green Park, and the canal at Pimlico,
both receiving their supply from the Thames. Not less than ten
hundred weight of fish, alive and healthy, were taken out of the
former, and a proportionably large quantity from the latter—
proving the assertions concerning the water to be untrue.

+ Dr, Paris, Minutes of Evidence, p. 46. * Offensive and
muddy,” yet “use st for washing!” The writer of the Dolphin
does not relate whether he found the squeamish doctor at this
cleanly operation when he “ waited upon him with a specimen of
the said water;” but in his Memoir he scems quite alarmed lest
« the inhabitants of the metropolis” should emulate the Horten-
tots ; for, in the fervour of his cmotions, he exclaims, “ Is there
not a word to be said on the score of comfort and cleanliness P Is
there nothing offensive to the senses in the usc of this water ?
Hasitnotan inevitable tendency to change the habits of Englishmen
—to lower our notions of propriety—to reduce us to a filthy race £
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asked the question, “ Have you seen any bad effects of
it in your practice ?” his answer was—¢ No ; my patients
are supplied with beer, and are also very much disposed
to correct the bad effects of water-drinking by the aid of
gin!™*  Another of the medical sages, who had been a
member of the Anti-water Monopoly Association of 1821,
stated, that the Directors of the Grand Junction Company
had exhibited ¢ a culpable disregard of the Aealth and
comforts of the inhabitants of London,” by supplying
water that was “ muddy,” besides enumerating other
offensive qualities. Though he so confidently reprobated
the water, on his opinion being requested with respect to
““ the healthiness of the Thames’ water,” he said that < no
individual ought to decide that question ; and the com-
parative wholesomeness of water for domestic purposes
was a fit subject to be submitted for the decision of the
Royal College of Physicians ™+ This  eminent™ man
had also a scheme for supplying the metropolis with
« pure water from Isleworth, by means of a tunnel, but
whether it would cost 20,000/. or 40,000/. per mile must
be determined by civil engineers.” These instances are
sclected from a considerable mass of similar materials,
and will, perhaps, be quite sufficient to enable the reader
to decide vn the value of such testimony with regard to
the contamination of the Thames.

Among the number of persons who had ¢ remedies to

* Dr. Somerville, physician to Chelsea Hospital, Minutes of
Evidenes, p. 52.

+ Dr. Kerrison, /bid. p. 45. Should this sagacious suggestion
be carried into effect, what a ¢ turmoil will it occasion in the
stomachs” of the poor cooks and housemaids ! For in that case
they will not be able to have a comfortable cup of tea, to make a
dish of gruel, or even to boil a cabbage, until the water to be
employed in the process shall have received the deliberate sanc-
tion of the perspicacious and unthrifty Fsculapians!
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propose,” the most conspicuous was a Mr. James Mills.
Having been one composing the public meeting to deter-
mine on petitions to Parliament, and on that occasion dis-
played his oratorical powers in depreciating the condition
of the Thames, as well as the general supply of water to
the metropolis, he delivered a pralixly written * Statement
to the Commissioners.” It may be fairly presumed that
the aim of this elaborate production was to exhibit the
variety of his attainments, and the superiority of hi
capabilitica for great undertakings. Mechanics, che-
mistry, hydraulics, figures of rhetoric, and figures of
arithmetic, with a sprinkling of Latin, were indiscrimi-
nately commixed and combined in this luminous compo-
sition. But no person can properly appreciate its admir-
able qualities without perusing the accomplished ¢ en-
gineer's” own words, as will be obvious from the following
extracts.

¢ I consider the river Thames, at ebb tide, from Ted-
dington Lock to its junction with salt water in its passage
to the sea, as a body of fresh water flowing down a regular
inclined plane, the particles of which kecp nearly their
own position, similar to globes of shot or sand, and from
the counter resistance of the tide as returning on the flow,
subject to the samc natural regulation. Supposing this
stream to be sixty miles in length, and at midway it should
receive daily a Jarge supply of an oily fluid, sufficient to
fill half a mile of the stream, I apprehend we should per-
ceive this fluid running daily with the ebb several miles
below the place at which it was received, and returning
with the flow several miles above, but it would not reach
the sea at one end, nor Teddington Lock at the other.
A similar effect, I conceive, is produced by the discharge
of the drainage of the metropolis into the Thames, in its
passage from Hammersmith to the river Lea.™  But still
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further to heighten his “ faint picture,” he states, that
¢ the ‘Thanes is neither more nor_ less than the common
sewer of London, so far as receiving the contents of all
the sewers ;”—that it contains a * mass of filth which isina
progressive state of increase and offensiveness ;” and may
reach to a state of putrescence in time !” ¢ This (says he)
is the theory which I have formed ;™* and can it be denied
that his very elaborate ‘statement™ of it displays in a
very striking manner his talent for correct description and
penetrating research. Though the ingenious inventor of
it modestly pretended to the possession of only “a slender
portion of common sense,” could such a felicitous speci-
men of the union of shrewd observation with scientific
und practical knowledge, otherwise than impress the Com-
missioners with a high opinion of its value? Hence,
therefore, its accompanying their Report, to illuminate
the public: and could any dclineation ‘convey a more
fuithful and apposite representation of our classic poet’s
¢ Father Thames,” and * his silver winding way,” than
this masterly drawn portraiture? According to this artist,
it seems that the ‘¢ Thames, from Hammersmith to the
river Lea,” is nearly in the state of ail actual puddle, con-
sisting of almost every kind of offensive matter, which,
being confined within its limited channel, is regularly im-
pelled by the tide backwards and forwards, without any
change being produced in its condition, unless for the
worse! As this movement has been regularly going on
for many centuries, if such be the state of the Thames,
it cannot excite surprise that the poor fishes are so uncom-
fortable in the * necessary element” of their life; and who
can wonder that, in order to avoid the annoyance of the
« turbid™ and * horrible mixture,” they should “ jump

¢ Minutes of Evidence, p. 62.
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out of the river and get on to pieces of wood # However,
every person who surveys this picture, so boldly sketched
and artfully coloured by the  eminent engineer,” will
perceive instantaneously its strict accordance with those
of the  worthy authar” and the “ professional men of
eminence.” But will not observant people, who may have
long resided on the banks of this noble stream, yet never
could see any such effects, denominate the drawing cither
a clumsy caricature, or a vile daub, the production of
some uninstructed and unskilful practitioner, who was
alike ignorant of his materials and the use of his pencil ?
* Common sense™ may also lead them to prefer verity and
Sacts to fabulous relations and unauthorized assumptions,
even though embodied in “ pomp and prodigality of
phrase.” In this case, is it not palpably obvious that the
theorisl's * imagination bodies forth the form of things
unknown,” whieh, with a convenient readiness for his
purposes and ‘¢ views,” ¢ his pen turns to shapes, and
gives a local habitation and a name ?” Perhaps a slight
examination will prove his theory to be founded, not on
Jacts, but rather on * airy nothings ;"—* mere fancy’s
child, and folly is its father.”

The philosophical observer of the Thames also quoted
some passages from the writings of Bergman and Four-
croy ;* but had he perused more of the works of these
truly eminént chemists than the two short passages which
he has cited as authorities, perhaps he would have acquired
so much knowledge of chemistry as.might have prevented
his sneer at « the process of a teakettle laboratory,” or
his making any of its useful processes the subject of his
ridicule and scorn. However, the principal object of the
quotations may have been to exhibit the extent of his

¢ Minutes of Eridence, p. 62,
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reading on the important subject of ¢ pure water,” and
to prove that his knowledge of the ¢ mighty dead” was
not inferior to that of his learned friend and coadjutor
the author of that “little book—The Dolphin.” As an
apposite illustration of his ingenious * theory,” the * man
of science™ affirmed it to be an ¢ incontrovertible fact”
that ¢ the ullage of the Thames® water is in a progressive
state of increase and offensiveness ;™ and ¢ that it cannot
possibly be otherwise from the construction of the bed
of the river, which consists of a series of excavations,
from which it is impossible the feculence there deposited
can escape; and if this be so, it may reach a state of
putrescence in time ™*  Various and astonishing as had
been many of the other ficts detailed to the curious and
inquiring Commissioners, how greatly must they have
been astounded by this statement of the Thames’ water
“ reaching a state of putrescence in time !™ But is this
acute investigator of causes, and accurate obscrver of effects,
utterly unacquainted with the commonly known * incon-
trovertible fact,” that.the water of a fish-pond, however
large may be its dimensions, or whatever ¢ feculence”
may be  deposited in its  excavations,” never ¢ reaches
a state of putrescence™ if a small current only of fresh
water be constantly runuing through it? As this is a
simple instance of what invariably takes place in similar
cases, what must be the obvious conclusion, as to the
effects produced upon the immense volume of water in
the Thames, agitated by the daily motion of the tides,
and by the great number of streams which are constantly
flowing into it, as well as a variety of other causes which
act powerfully, and some of them ¢ operate unseen ™ To
realize the sagacious theorist’s £xtensive views” of the

* Vinutes of Kvidence, p. 66.
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state of the Thanes, and to give even a plausible colour
to his philosophical statement, it would be absolutely
necessary that the water in the Thames should actually
become stagnant.

Great as the exertions of the ingenious projector of the
new scheme for supplying the metropolis with < pure
water,” may have been to render his « theory™ ¢ clear
and intelligible,” perhaps those who may endeavour to
reconcile some of its positions with the principles which
are known to regulate the operations of nature, will find
them a little obscure, if not irrational. Though he expa-
tiates on Ais  survey of the bed of the river,” it does not
appear that he ever ascertained its form by soundings, or
traversed it with a dicing bell, on purpose to examine its
‘¢ construction™ so closely and minutely, as to enable him
positively to aver that it “consists of a series of excavations,
from which it is impossible the feculence there deposited
can escape.™* It is evident that he presumes the * exca-
vations” to be perpendicular, like a common well, such a
circumstance being a necessary condition of his statement.
However, if this were really the fact, would not his
¢ particles keeping nearly their own position, similar to
globes of shot or sand,” when put into motion by the
tide, as they rolled along his ¢ inclined plane,” soon
fill his excavations to their brim, and thus make the bed
of the river what he supposes it to be, ¢ A regular inclined
plane,”—with a smooth surface ?+ But in such a case
what would become of the notion broached in his state-
ment, 8s to “ jts progressive state of incresse and offen-
sivencss, 50 as to reach a state of puirescence in time?™
This illustration of his theary, clearly displays his perspi-
cacity and judgment ; but the bed of the Thames being

* Minutes of Evidence, p. G6.
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like an ¢ iuclined plane,” the particles of water ¢ simi-
lar to globes of shot,” ¢ excavations,” ¢ feculence,” and
‘ putrescence,” §c. were necessary to the perfection of
his “ picture,” so as to render every part of it (to use the
painters’ phrase) in perfect keeping !

When the truly scientific observers of nature con-
template the varying appearances which result from the
processes constantly going on in the great material labo-
ratory on which they reside, they perceive that the most
potent causes are incessantly, though gradually, operating
to effect those changes which produce the ¢ pure air,”
“ pure water,” as well as all the other substances that
contribute to the ¢ health,” ¢ comfort,” and enjoyments
of mankind. But the more sagacious surveyor of the
'Thames professes to have discovered serious evils in
some of those operations, as well as in several of others
by which art affords her aid to adapt them for very im-
portant * domestic purposes.” By a peculiar combina-
tion of knowledge and ingenuity, having contrived and
matured a plan far surpassing all others, which if exe-
cuted would infallibly accomplish their removal, hence a
desire to promote the public benefit ipduced him to lay it
before the Commissioners. The author of the ¢« Memoir ™
averred that ¢ the inhabitants of the metropolis are not
safe in the hands of the monopoly;™ and ¢ that the esta-
blishment of a new Company would be an essential
benefit! "*—he also professed to have ¢ no object in
view but a public one;” but in his * statement™ the
engineer developed the disinterested views of both by
affirming, * he had not hesitated to explain the more
extensive view which he had taken of the subject, in con-
tradistinction to the desire of Mr. Wright, of merely esta-
blishing another rival Company to the Grand Junction.”¢

* Minutes of Errdence, p. 157. + 1hid. p. 65,
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Besides he modestly aflirmed that * there is no other
practical remedy than that he has urged ! " though pro-
fessing to have at the time a ¢ slender portion of common
seuse.” Perfectly assured of the incomparable superiority
of his own matchless capabilities, with rapture he ex-
claims, ¢ How simple! how practicable!™ Hence he
strenuously and confidently recommended the speedy
adoption of his progeny—his precious infallibie nostrum,
doubtless with the benevolent view of obviating ¢ the
direst calamity that can befal a populous city.” ‘That the
object of both was the establishing another Water Coni-
paany, the circumstances afterwards disclosed in the evi-
dence given to the Select Committec of the House of
Commons, of which Sir Francis Burdett was the chair-
man, proved beyond all doubt. Though their schemes
“ would require the outlay of a million, the overthrow of
a grinding monopoly of an clement of life,” and  the
establishment of the supply of pure and wholesome water
on a sure and lasting foundation, would be cheaply pur-
chased at any price.™ And *if the government of the
country would but become the dispensers of the blessing,
so god-like an object would soon be accomplished.”
¢ Simple,” “ practicable,” and * disintercsted !™ say its
ingenious and skilful projectors; and who will venture to
question their capabilitics to accomplish “ so god-like an
object,” or indulge the slightest doubt of their qualifica-
tions to remove all ¢ difficulties ™ and obstacles, even
should they happen to be mountains 7*

One reason urged for the adoption of such a ¢ plan”

* ‘By a reference 10 the “ Statement” of this extraordinary
genins it will be perceived that his calculetéons of the effective
power of steam-engines, arc equally correct with his philosophy,
chemistry, &e. A fifty-horse power is represented to pump
several more thousand hogsheads than a scventy, and in less
time !
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was, that 1t would be rechoned among ¢ the splendid and
uscful improvements™ so desirable to be ¢ effected in the
richest, largest, and most populous city in the world,” tend-
ing notonly to * fix its character and elevate it in the scale
of nations,” but also “ to remove a national disgrace.” *
Hence, agreeably to the hint given by the author of the
Dolphin, ¢ Why have not the Grand Junction Com-
pany walked off with their pipes and their engines, and
abandoned the wretched speculation,”+  that such an
union of rare talents, ¢ pure” disinterestedness, and
scientitic knowledge might at omce be displayed, to pro-
mote the ¢ health and comfort,” as well as to add to the
maguificence of the superb capital of the British empire ?
But would their device to supply the metropolis with
- pure and wholesome water,™ afford a supply of purer
or more salubrious water than is at present supplied to
the inhabitants ?  Would not its only effect probably be
to double, if not treble the price which they now pay for
their supply 7 And if such an addition to the cost were
not a * blessing™ to them, it might be a “ bencfit” to
* eminent engineers,” and. ¢ worthy authors,” who for_
merly professed that they had * no object in view but a
public one '™

Having noticed the principal “allegations,” as they
are denominated in the ¢ Memoir,” respecting the water
supplied to the metropolis, let us advert to the evidence
of those persons, whose practical shill united to scientific
acquirements enabled them to ascertain correctly its real
qualities by actual cxperiments, and who consequently
may be presumed capable of affording the most satisfac-
tory information. From documents appended to the
Report of the Commissioners, it appears, that, by an ap-

¢ Minutes of Evidence, p. 154. t Tbid. p. 134
BB
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propriate contrivance, seventy-eight specimens of the
Thames and New River water were collected in bottles
for the purpose of being chemically analysed. The water
thas obtained from the Thames was taken not only from
different parts of the river, but at various depths and
states of the tide, as well as at different temperatures.
Three specimens were also taken from what was designated
the “poisonous™ water of the London Docks ; and in order
that no mistake might occur, and that the properties of
each specimen might be correctly noted, every one of the
bottles was regularly numnbered, and the place also regis-
tered whence the water it contained was procured. Hence,
it must be evident, that every precaution tending to ensure
accuracy and to prevent mistake was carefully adopted,
so that nothing might be left to suppesition and ron-
jecture.

The Commissioners state in their Report, that ¢
order to ensure the subjecting of all these various spe-
cimens to the most careful and rigid examination, upon
one uniform system, we put them for that purpose into
the hands of Dr. Bostock, a gentleman eminently quali-
fied for the task, by his extensive knowledge of chemistry,
and his practical experience in this department of ana-
lysis.” The Commissioners probably would have found
it difficult to select any man, whose scientific attainments
and other qualifications were better calculatcd to assist
them in the discharge of the important duties of the
office which they had undertaken ; and the doctor pro-
ceeded to examine all the different specimens with the
most scrupulous exactness. From the horrifying repre-
sentations which had been given by the strenuous advo-
cates of “pure waler,” it is not unlikely that many
persons would naturally expect, as the effect of Dr. Bos-
tock’s analysis, the discovery of deadly poisons and other
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noxious substances in great abundance. But on the con-
trary, after the most careful, attentive, and scientific
scrutiny of all the various specimens of this horrible
mixture” and “mass of impurity,” which had been de-
picted as “deleterious to health and unfit for domestic
purposes,” he was not able to discover more on ¢ the
average than threc grains of solid contents, either dis-
solved or suspended in ten thousand grains of the Thames’
water, taking the average of the different specimens.*
This statement by Dr. Bostock of the quality of the
water supplied to the metropolis, presents a strikingly
different * picture™ from that painted with so much art,
and in such glaring colours, by the veracious author of
the * Dolphin,” and his medical and other assistants.
But greatly as Dr. Bostock’s portraiture differs from the
assailants of the water and the Water Companies, his
representation was corroborated by the analyses of Dr.
Pearson, Mr. R. Phillips, Dr. Lambe, and Mr. Gardner,
whose experiments to ascertain the state of the Thames’
water produced almost preciscly the same results ; and it
is & circumstance deserving of notice, that the very worst
specimens of the water—even thosc collected near to the
* polluted,” terrific, and hateful Dolphin, and the ¢ poi-
sonous” London Docks—were found to contain not so
much as four grains of ertraneous matter in the fen
thousand employed in the experiments; and not one par-
ticle of this small quantity of matter was stated by him to
be ¢ deleterious to health ! ”

Some other very striking circumstances will likewise
show that the ¢ faint picture” in the ¢ Memoir™ was in-
correct. Though so many assisted the artist with their
colours and shading, the subseqUent statements may

Minutes of Evidence, p. 81.
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enable any person possessing the slightest penctration, to
decide whether he sketched with a pencil guided by truth
and a proper knowledge of facts. From the experiments
which Dr. Bostock so carefully made, he was led to con-
clude, * That the Thames, when free from extraneous
substances, is in a state of considerable purity, containing
only a moderate quantity of saline coutents, and those of
a kind, which cannot be supposed to render it unfit for
domestic purposes or to be injurious to health™* ‘The
preceding statement was not only confirmed by the various
experiments made by Dr. Pearson, but he even went fur-
ther, and at the conclusion of his-account he observed,—
¢ It will be easily imaginable, that the impregnating in-
gredients of the Thames' water are as perfectly harmless as
any spring water of the purest kind used in common life,
indeed there is probably not a spring, with the exception
of Malvern, and one or fwo more, that is so pure as
the Thames’ water.” + If such then are the genuine con-
clusions from the results of actual experiments, made by
skilful and scientific men, who had no mterest in deceiving
the public, what inference ought to be drawn as to the
caricature and delusive representations of it, as ¢xhibited
in the ¢ Dolphin™ and * Memoir,” as well as the strong
colouring so thickly laid on by the ¢ professional” and
“ gcientific” men, and other persons whom the “ worthy
author™ introduced to the notice of the Commissioners,
in order to countenance his unfounded, exaggerated, or
erroneous statements ?

But every person who shall take the trouble to read the
whole of the evidence, cannot fail to remark that, not-
withstanding the confident and gloomy statements of the
“ professional™ men, both medical and others, according

* Minutes of Evidence, p. 83. + 1bid. p. 97.
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to their own acknowledgments when questioned, they
really possessed very little scientific or other knowledge
relating to the subject! Had the Thames’ water been
impregnated with a similar proportion of that dreadfully
¢¢ deleterious™ substance, prussic acid, it would not have
been so “horrible a mixture” as to be deserving of the
description given of it by the candid and disinterested
pamphlet writer, and his accomplished and “ intelligent”
coadjutors. Their ¢ Tales of Wonder” may have in-
terested those who delight to ruminate among the strange
and ludicrous fictions which emanate from a fervid
imagination ; tmgh the grave and inquisitive admirers of
truth and reality will, perhaps, consider such stories as
were then told about gas, fish, and water, to be little
better than ¢ the currency of idiots.” In every age the
unthinking and credulous have been dupes of the interested
representations of persons who subsisted by delusive con-
trivances ; but in these days, the assertions and opinions
of “professional” men may be freely examined; and
however confidently urged, unless supported by un-
doubted facts and cogent reasons, they will have no weight
or influence, except with the lowest credulity.

The persons who broached the new schemes, urged the
advantages of competition to a commercial and industrious
nation, and certainly they are strikingly obvious. In
every country where a spirit of enterprise has been en-
couraged, it has given a strong impulse to genius, and
excited to the most powerful efforts with the view of ob-
taining wealth or fame. This has been conspicuously the
case in our own country, as its career in the discoveries of
science, the perfection of the arts, and the improvements
of manufactures, abundantly prove. But it is pre-emi-
nently distinguished for the singular magnitude of its
establishments, many of which have not only given scope
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for the display of superior talents, but have conduced to
combine public convenience and private comfort with in-
dividual pecuniary benefit. Canals, the establishments
for supplying water, gas, and a variety of other great-con-
cerns, may be cited as instances; but the capital at first
required to carry them into effect being large, and their
eventual success doubtful, a great number of persons
united to furnish the pecuniary means for realizing the
purposes of the plan : thus the risk of loss was divided,
and the great ends aimed at were attained.

Among the useful and magnificent concerns which ori-
ginated from such a source, the Water &mpanics of the
metropolis may be ranked as conspicuous, both for their
public and private utility and convenience. Singular
and important to the community as may be the advan-
tages of these expensive and arduous undertakings, it is
a remarkable fact, that every one of them has had to
struggle through a series of difficulties calculated to damp
the ardour, to discourage the exertions, and to produce
the irretrievable ruin of an individual. For many suc-
cessive years, no profit was the happy result of persevering
and meritorious industry ; and it has sometimes happened,
that just at a period when a ray of prosperity began to
beam on their labours, and which led them to anticipate
the reward of laudable perseverance, their hopes have
been suddenly blasted by the artifices of projectors,
equally deficient in knowledge or skill, in any art
but that of delusion. Indeed, how many instances have
occurred in the great metropolis of Britain, that the
reward to which real merit and honourable industry were
entitled, has been wrested from its object by the confident
pretensions of presunfptuous ignorance, united with men-
dacious and unblushing effrontery ?

In the “ Memoir™ it was stated, that the principle of
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the act of Parliament under which the several Water
Companies were instituted, was “ to encourage compe-
tition; but that by an arrangement which took place
between the Companies, all competition was virtually put
an end to;” and a * monopoly of the sale of a necessary
of life was to all intents and purposes established ” The
frequent and reproachful use of the word monopoly by
the artful, is a presumptive proof of their being unable
to select a term better adapted to their purposes; but
when they apply it to many existing institutions, they
ought both to define its meaning, and to show the
Jjustness of its application. Vulgar prejudice usually
associates with it the idea of persons cxclusively possess-
ing the power, not only of selling, but of demanding any
price they may choose for the articles in which they may
deal ; and it is gencrally presumed that such are also
articles of necessity, that cannot be obtained from any
other persons, and that an unreasonable price is conse-
quently required for them. However, in many (perhaps
in most) instances, do not those who employ the word
either misundcrstand its genuine purport, or intentionally
misuse it?  Does not its application to the Water Com-
panies afford striking evidence of its abuse for the purpose
of misrepresenting and reprobating their conduct? In
the vocabulary of interested schemers the term “mono-
poly™ seems to be synonymous with any thing which
interferes with their own selfish views. Hence the Water
Companies were denominated ‘ gross monopolies ;” as
¢ confederated, and their combination bottomed on a dis-
regard to the public welfare.” Some of them were even
charged with having ¢ broken every engagement™—
“ sported with the comforts and’ health of their cus-
tomers—actually drenched them with the noxious con-
tents of a stagnant pool "—and * exhibited a culpable
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disregard of the comforts and health of a large district
of London.” The same personage also asserted that
one of the Water Companies (the Grand Junction)
‘ exacted, in 1819, an increased rate, equivalent in no
case to less than fifty per cent., and extending in most
cases to ninety and one hundred per cent.™ In addition
to this he sneeringly observed that ¢ between that period
and the year 1826, having done so much for the * public
good,” they hegan to think it but fair to do a little for
themselves. Accordingly a private bill—so private that
none of the Members for Westminster or Middlesex even
knew of its existence—received the royal assent, by which
they obtained the sanction of the legislature to a new table
of rates, by which an addition of from fifty to three hun-
dred per cent. may be levied.™  To make his statement
appear plausible, the candid and veracious writer gave
the ¢ new table of rates,” which he stated *¢ will make
the intended increase clearer,” and *¢ the Commissioners
will at once see what an enormous increase is meditated
by the Company, time and place fitting.”

It has been shown what kind of proofs were adduced to
support the serious & allegrations™ respecting the qualities
of Thames’ water, and thercfore it may not excite surprisc
if it should appear, that others against the Grand Junction
Company display the same disregard for zveracity in the
relation of circumstances ! It ought also to be particularly
noticed that the kistorian was evidently acquainted with
the fact as it really occurred, notwithstanding his palpable
misrepresentation ; for he afterwards unwittingly stated,
as the reason of its having  escaped the vigilance of mem-
bers and the public press,” that < it went into the House
of Commons as e private bill for confirming certain articles

* Minutes of Evidence, p. 140.
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of agreement, &c.!™* Plausible as the author’s state-
ment may at first sight appear, and artfully as he may
have coloured it, the reader will form his own judgment
of the motives which could dictate it, by perusing the fol-
lowing account of the circumstances, as given in evidence
by William Clay, esq. to the Committee of the Ifouse of
Commons, of which Sir Francis Burdett was chairman,
i July, 1828. He stated, that “ a very general impres-
sion had been created, that the real object of the Bill (of
1826), under whatever title disguised, was to procure a
clause enabling them to increase their rates; but the
motive of the Company’s application to Parliament was
contained in an opinion of counsel, which was taken in
the ycar 1824, by which it will appear, that from the
inaccuracy with which the various acts, by which the
(‘ompany derives its powers, had been framed, many
points of vital importance to the Company were left in
complete uncertainty. It scemed doubtful whether they
had a legal title to their land at Paddington ; —they were
a Company by one act for fifty years, and they were a
(ompany by another act in perpetuity ;—they could accept
a conveyvance of land from the Regent’s Canal Com-
pany, whilst they could not accept a conveyance from
the Grand Junction Company ; with sundry other dis-
abilitics and doubts as to the meaning of parliamentary
cnactments.”  And with respect to the clause respecting
the « New Table of Rates,” as it was designated by the
author of the Dolphin, he averred that ¢ it was introduced
by the express desire and direction of the chairman of
the Committee of the House of Lords,” and, ¢ as in the

first instance, “ they did not desire its insertion, they
]
* Min. of Evid. p. 140. Was not the writer of this statement,
at that very time, editor of The Parliamentary Debates, and
therefore fully aware of his account not being correct?
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would have no objection to its beingr repealed ™ 1f this
statement be compared with that given by the veracious
writer of the ¢ Memoir,” can any candid person discover
a single circumstance which will bear the construction and
colouring which he has given to it? Ifutheir respective
semblance to truth and consistency be considered, which
appears most entitled to belief ?

The same accuracy of outline and truth of colouring
appertained to the ¢ faint picture™ of the Grand Junction
Company’s unconscionable demands of increased rates
from their customers. For, in contradiction to the
unfounded assertions respecting them, the evidence proved
that instead of their ever having * exacted an increased
rate, equivalent in no casc to less than fifty per cent., and
extending in most instances to ninety and one hundred
per cent.,” the average of the increase of their rates had
never exceeded twenty-five per cent., and their accounts
were produced as vouchers for the truth of the statement.

As such were the futile or groundless charges against
the water, and the Water Companies, as well as the kind
of testimony to support them, let us direct attention to the
Royal Commission and the Commissioners, and examine
whether their proceedings strictly corresponded with the
object of their appointment. According to the commis-
sion, they were appointed ¢ Commdssioners for inquiring
into the state of the supply of water in the metropolis,
including the south and Surry sides thereof ;* but though
their duties were thus strictly defined, it appears that like
Mr. Mills with regard to Mr. Wright, they took “a
more extensive view,” which included new ¢ plans™ and
“ surveys.” It is evident that from some causc or other
the Commissioners hdd conceived the idea of ‘ new
works,” even before entering upon the inquiry; for
as they aflerwards confessed, thcy ¢ hoped that the
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evidence would bave prepared the way for their recom-
mendation of a practicable and efficacious plan of supply-
ing the wholc of the metropolis with pure and wholesome
water I™*

From the statements of the Water Companies, the daily
consumption of water by the inhabitants supplied by the
Companies on the northern side of the Thames, amounted
to about twenty-six millions of gallons; and that on the
southern to about three millions of gallons, which, according
to thenumber of houses, was an average of one hundred and
cighty gallons for each house. Hence the Commissioners,
in their Report, stated  That the quantity of water sup-
plied in London and Westminster is abundant; and in
our examinations of individuals touching the quality of
the water, we have in no instance met with complaints
of deficiency of quantity. 'We have reason to believe that
the hospitals, workhouses, and other similar establish-
ments, where an abundance of water is an essential requi-
site, are in all cases duly supplied ; and upon the impor-

“tant subject of supply in case of fire, our evidence leads us
to believe that of late it has always been ample, and that
when not immediately procured, the fault has lain with
the turncocks ; for among other advantages of the reser-
voirs annexed to the works upon the Middlesex side of
the river, is that of having at command a large head of
water, by which the mains are kept full, and in many
districts are under considerable pressure.— As far,
therefore, as regards the description and quantity of
water supplied to the Cities of London and Westminster,
it appears that more than half the consumption is derived
from the Thames, and that it is in such abundance as not
only to supply all necessary demahds upon ordinary and

* Schemes for new Water Works, &c. were proposed by several
persons, and appended to their Report.
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extraordinary occasions, but that a proportion is con-
stantly suffered to run to waste, by which the cleansing of
the drains of the houses and of the common sewers is effec-
tually accomplished, all accumulations of filth obviated,
and the general health of the metropolis promoted.”

The Commissioners then proceed to state, ““ We next
directed our attention to such facts, respecting the guality
and salubrity of the water with which the inhabitants of
London are supplied, as were in our judgment best cal-
culated to enable us to form a correct and unprejudiced
opinion upon this important question.  Being a question,
however, in which the interests of a great number of indi-
vidunls and public bodies are deeply involved, and which
has been the subject of acrimonious controversy. and also
respecting which a variety of representations had gone
forth to the public, we perceived that it would neces-
sarily embrace a multitude of considerations of a deli-
cate and complicated nature. 'We felt it to be our duty,
therefore, to begin by dismissing from our minds what-
ever previous impressions might have been received from
the reports and statements which had been circulated, and
to be guided in our judgment solely by the evidence we
should be enabled to obtain, in the execution of our com-
mission.”

The preceding paragraph being certainly characterized
by a remarkable spirit of candour, it is much to be re-
gretted, that entertaining such liberal feelings and just
notions of their ¢ duty,” that the Report should have
afforded any occasion to remark the difference between
the professions of impartiality, and their actually being
realized. For instance, upon what description of evi-
dence did they assert ‘that the ¢ coal gas manufactories
are most prominent in polluting the river by their re-
Suse 2 1In the execution of their duty, it does not appear
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that they either summoned or examined a single well-
informed individual, from any of the establishments, to
ascertain whether the assertions respecting the gas works
were true. The inquiring Commissioners relied on the
testimony of persons most palpably ignorant of the sub-
ject, threw a most serious imputation upon the gas-works,
and stated what was directly contrary to the fact; for
had they really inquired, the evidence would have in-
controvertibly proved that such a statement as theirs in
the Report, could not be correct !*

When misrepresentations so obvious and striking form
a ““ prominent” feature in their Report, it may not be
surprising if other circumstances contained in it should
confer upon it the character of inconsistency. For
nstance, though the Commissioners affirm, that ¢ from
the commencement of their inquiries thev have bestowed
considerable attention upon this subject, and have endea-
voured to obtain accurate information respecting it,” is this
couspicuous in their statement, that it appears proved
to us that the quality of the water within certain limits,
included in what may be called the London district, has
suffered a gradual deterioration within the last ten or
twelve years? We found this opinion upon the well
ascertained fact of the disuppearance of fish from those
parts of the river, to such an extent as to have led to the
almost entire destruction of the fishermen's tradet be-

* In my Compendium of Gas Lighting, published in 1827, is the
following statement :—* Formerly considerable difficulty attended
getting rid of the lime, after it had been used for purifying the gas,
on account of its offensive gmell; but it is now placed in pans,
under the fires that heat the retorts, so as to evaporate or destroy
its noxious qualities,” p. 25. This }.md been the practice for
several previous years.

+ If this bad been really the fact, why were so many of that
calling detected using wnlawful nets to catch the young fry at this
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tween Putney Bridge and Greenwich, and upon the cir-
cumstance, that the eels imported from Holland can now
with much difficulty be kept alive in those parts of the
Thames where they were formerly preserved in perfect
health! We also learn, that the fishmongers in London
find it impossible to preserve live fish for any length of
time in water taken from the same district ™ Upon what
description of information were the assertions in this
paragraph founded ? Were the facts < well ascertained™
by diligent and scrupulous inquiry conducted with acu-
men and judgment? A slender portion of common sense,
with a very little knowledge, may probably enable any
person to discern not only the futility, but the utter incre-
dibility of its character.

It is likewise remarkable, that although the engineers
of the Grand Junction and Chelsea Water Works gave
positive and satisfactory evidence as to the improvements,
then in progress at their respective establishments, they
were not noticed in the Report; though there was an
allusion to “ projected alterations and improvements by
one of the Companies.” But when the Commissioners
had obtained * accurate information™ of ‘¢ alterations
and improvements,” which were important, and had an
obvious connexion with the primary object of the Royal
Commission, why did they omit to notice them? Did the
omission arise from an apprehension that the mentioning
of them would interfere with the “ plans and surveys”
formerly alluded to; and would prove an insuper-
able obstacle in “ the way for their recommendation
of a practicable and efficacious plan for supplying the
whole of the metropolis with pure and wholesome
water " .

period? And why was not the water fatal to the young.as well as
the old figh ?
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After reciting in several paragraphs a variety of cir-
cumstances, which, it must be admitted, affect the trans-
parency of the water, the Commissioners affirm, that < on
examining such analyses of the water as had already
been made, and were communicated by the Companies
as well as by several individuals of high authority in
these matters,* we jfound them to be so far at variance
with cach other as to prevent our drawing from them
satisfactory conclusions.” Nevertheless, to remove all
their doubts on this head, had not they obtained the
seventy-cight specimens of the water supplied, as formerly
mentioned, which, ¢in order to ensure the subjecting of
all these various specimens to the most careful and rigid
cxamination, they put into the hands of Dr. Bostock, a
gentleman eminently qualified for the task by his exten-
sive knowledge of chemistry, and his practical experience
in this department of analysis.” The result of Dr. Bos-
tock’s investigation having been already given, as well as
those of other practical chemists, it is not necessary to
repeat them. But the statements of the Commissioners
must excite no ordinary degree of surprise in the mind of
every person who dispassionatcly gnd attentively reads
the concurrent testimony of the real scientific men, who
had actually ascertained the qualities of Thames’ water
by experiments carefully and skilfully conducted, if he
compares them with the other statements in the Report.
Like the acute and anticipating doctors, the Commis-
sionefs deal largely in the use of the words may and will,
but “duty” would seem to indicate the propriety of
drawing their inferences solely from ‘¢ well-ascertuined
JSacts,” as they call them, not supposed or possible cases.
However, the “malaria™ of faney perhaps also affected

* If such were the case, the account of their experiments ought
to have accompanied the Report with those of Dr. Bostock and
others.
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them, as well as the other *¢ eminent men ;" and therefore,
instead of relying on realities, they might prefer wander-
ing in her fantastic mazes—* The chaos of the mind."
They descant upon ““local evils,” ¢ contaminating causes,”
and observe, that * the statements which have been made
respecting the insalubrity of the Thames® water, as sup-
plied by the Companies, have also been considered by
us; and although from the few cases which have been
brought before us, of disorders imputed to this cause, we
do not feel ourselves warranted to draw any general
conclusions,” &c.*  Yet, notwithstanding their assertion
about not feeling themselves ¢ warranted to draw any
general conclusions,™ almost immediately after they state,
¢ that many of the complaints respecting the quality of the
water are well founded, and that ¢ ought to be derived
from oTHER sovRcES than those now resorted to,” .

In his ¢ Memoir,” the writer alluded, with apparent
disrespect, to *“a knot of jobbers holding their sittings in
an obsure alley in London, and having no earthly object
but—prafit '—yet avowed that men of scicnce and cngi-
neers of eminence, arc preparcd to submit plans.”
Though he professed to ¢ have no object in view but a
public one,” yet subscquent events clearly clucidated his
motives; and that, from some cause, the idea of a NEw
Company, * Plans and surveys,” had prepossessed the
minds of the Commissioners before they commenced
the important inquiry, so as to modify all their subsequent
proceedings, as well as their Report, facts rendered pal-
pably evident. Hence, instead of illuminating the public,
the purposes of ¢ a knot of jobbers™ were rather pro-
moted by their labours, amply as they were paid to give
accurate and useful information.+

* Minutes of Evidence, p. 154.
t They received 800/ each for their sepvices in this affair, as

«tated by Sir Robert Peel!
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CHAPTER XX.

Peculiar circumstances of some great Establishments.  Fallacies
in the Report of the Commissioners.  Select Committee of
House of Commons appointed ; and Sir F. Burdett, Chairman.
Examination of Dr. Roget.  Mr. Mills’ Plan, &c. for New Water
Works ; hix remarkable Statements. Dr Kerrison’s singular

* detail concerning Thames’ Water, &e.  Facts showing purity
not to Le essential to salubrity.  Refleetions upon the manner
of scrutinizing the private affairs of the Water Companies.
Report of the Select Committee, and its purport. Different
Schemes for supplying the Metropolis from the Colne.  Descrip-
tion of the Girand Junction Company’s Plan in 1830. Bill for
executing it delayed by the interference of Sir F. Burdett, to
cmploy Mr. Telford.

Ix our enterprising, industrious, and commercial nation,
the advantages of competition have been extensively
proved by experience. It has roused dormant genius
into action, and cxcited to those great cfforts which have
conferred fame, and produced opulence.  Hence have
arisen many of thosc great establishments, whose peculiar
circumstances entitle them to more than ordinary con-
sideration for ensuring their welfare and permanence,
inasmuch as they are closcly .interwoven with private
comfort and general convenience. This is remarkably
the case of water and gas works, from their operations
being necessarily confined to certain districts. They
have no resemblance to the occupations of shopkeepers
or merchants, whose scene of action is not limited to a
single town. Besides, such concerns require immense
sums to be expended in buildings gnd machinery, which
are not casily removed, like articles of trade, and must
also be useless for every other purposé. The experiments

attending their efforts are often costly, as well as signally
cc
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useful; but pecuniary benefit to the first proprictors is
always dubious, notwithstanding their capital and exer

tions may have contributed to the improvement of science
and the perfection of art. Nevertheless, when the point
at which they aimed has been nearly attained by snxious
and assiduous labour, sometimes have pretenders to
genius, though mere pounds, shillings, and pence caleu-
lators, proposed to form a similar establishment, founded
on erroneous statements and estimates, with the view of
interfering with their welfare, and endangering their per-
manence, thus wresting from real merit the reward which
was honourably and arduously carned.

Neither much judgment nor penetration will he neces.
sary to decide whether the statements concerning the
condition of the Thames, and the conduct of the Water
Companies, were intentional exaggerations or positive
fictions, broached and eirculated to countenance the intro-
duction of a scheme for neze Water Works.,  Indeed,
often have professions of aiming at remedying a great
evil, or protecting the public from imposition, proved to
be merely delusive pretexts to promote the views of indi-
viduals, whose chief object was to obtain pecuniary advan-
tage for themselves. That such was really the case with
regard to supplying water to the metropolis, will be
strikingly evident from a series of facts developed in the
course of the future proceedings relating to the subject.

It has been shown that the Commissioners, on the most
trivial and inconsistent statements, imputed to the ¢ conl-
gus and other manufactories” the pollution of the Thames,
and the destruction of the fish,* notwithstanding the very
satisfactory evidence, by Dr. Bostock and others, of the

¢ As the sapient persons who described the condition of the
Thames to be 9o * poisonows” as to kill whole cargoes of ccls, as
well as ““ dace, dakss, flounders,” and even a horse, is it not singular
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salubrity of the water.  From the tenour of their Report,
the conclusion is inevitable, that they relied more on the
preposterous assertions of illiterate fishermen and others,
than on the testimony of enlightened and scientific men.
But before they ventured to make confident affirmations
in a document, which was to go forth to the public by the
authority of one branch of the legislature, would not it
have been more accordant with their duty to collect with
diligence authentic information, and also attentively and
carefully to scrutinize it ? Justice required this to be done,
in order to realize the object of their appointment ; and it
might be presumed that curiosity alonc would have afforded
some stimulus to persons ostensibly thirsting after useful
knowledge. Irrational and ludicrous stories seem, however,
to have been more congenial with their taste, for they
constitute a large portion of the curious matter appended
to their Report, and: likewise form the basis of its most
*¢ prominent™ paragraphs !

When it is considered for how long a period the majority
of water and .gas works had previously contended with
great difficulties, arising from prejudices and ignorance,
as well as causes of diffcrent kinds, affer expending enor-
mous sums of money to effect an important public benefit,
with scarcely any pecuniary compensation, surely these
concerns ought not to be rashly and unjustly defamed.
But the inquisitive Commissioners apparently concurred
with the projectors, and cherished the idea of ¢ mew
works™ before they began their inquiry ; therefore it
cannot excite any surprise that they concluded their

that they did not bring forward similar testimony to prove that
it killed the sailors, who take such large®quantities of its water for
use at sea, in preference to any other?  The destruction of a few
thousands of such bipeds would have highly embellished their

awful picture of its deleterious effeets ! 1!
ce?
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labours with the sawe enterprising propensities, though
they ucthal!y stated the supply of water to he abundant,
and all the truly credible and scientific evidence proved
its purity and wholesomeness.  The subsequent recital
of circumstances will elucidate this point, and clearly
show the inference to be correct, that the inguirers and
projectors amed at the same object.

Soon after the Report, &c. of the Commissioners had
been printed and delivered to the Members of the Tlouse
of Commons, on the motion of 8ir 1. Burdett, a Sclect
Committee was appointed to enter upon a similar inves
tigation and, as is usual in such cases, the baronet beeame
the chairman.  Having designated the Water Companies
as a ** mischicvous and unprincipled confederacy,”™ (if the
statement in “ The Dolphin™ be correct). and also, with
others, at a public meeting, applied several very harsh
epithets to the conduct of one Company, as well as to the
qualities of the water supplicd by them, it may naturally
be presumed that his attention would be directed to firets,
authorizing his use of strong vituperative expressions.
When, however, the Committee assembled, the first
person introduced was one of the Commissioners of
Inquiry, Dr.Roget; and he was merely asked, ¢ What
were the views of the Commissioners as to the remedy
that ought to be adopted ™ “Did not they intend to
recommend some specific plan#” ¢ Did not they intend
to recommend the faking of levels between this and Ted-
dington?” “ Were they not of opinion that the present
state of things required aremedy ?” ¢ And that a change
is almost indispensable.™  To all these (uestions the
answers were in the affirmative; but how far such
“piews,” € opinions,"‘ and ¢ conclusions” of the Commis-

* Minutes of Evidene , p. 7.
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sioners were justitied by any evidence adduced to them,
“a very slender portion of conmmon sense” may determine.
If any part of the cevidence tended to show that there were
evils wlsivh required a remedy, the Companies also incon-
testably proved that they had long been carnestly and
sedulously engaged in devising and exceuting plans to
obviate complaints.

The Committee having ascertained the * viewy’

-

and
< opinions”™ of the Commissioners of  Inquiry, their
attention was neat occapied with the identical Mr. Mills,
who had boasted to the Commissioners of having taken
“a more extensive vicw” than Mr, Wright, and of the
infallible * practicable remedy™ which he had devised.
Buing requested to * produce amap of the river Thames,
illustrating a plan for the conveyance of water from
Teddington to the metropolis,™#* the production of this
previously prepared wap afforded him an opportunity for
disclosing lus endightened views and seientific attainments
to the Commiittee, by descanting upon ** carthy impuri-
ties”™ and ¢ gaseous impuritics,” * filtrations,"™+ “ wlterior
measures,” and various other matters.  Possibly these
*words of learned length and thundering sound™ were
intended to illuminate the Committee, though they seemed
vather to puzzle the chairman.  However that might
be, they certainly afforded amusement to - some of the
auditors, who were in a similar predicament with the
« gazing rustics ranged around™ the village schoolmaster,
among whom
——— ¢ the wonder grew,
That one small head should carry all he kunew

(A3}

hesides forcibly reminding them of gne character delincated

m Hudibras,—

* Minutes of Evidence, p. 7. U Lbed, p. 9
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* Who knew whatever's to be known ;
But—much more than he knew—would own!"*

Though Mr. Mills declared that his new plan was
comprehensive and infallible, yet, when questioned whe-
ther, “if it were adhered to, the whole of the town would
be supplied with water at high service ™ he replied—
* Certainly not :"—*“that is an arrangement _for the Com-
panies to make, and not the projectors of this new supply
of water ™+ Afterwards he also made the following sin-
gular confession respecting the same point :— I am not
engineer enough to devise any plan by which we can con-
vey to the pipes of eight different Companies water at a
ligh level. I have no idea of the practicability of such
a measure.  Our present plan is of a very simple nature,
which is to give to those Companics water precisely in
the situation in which they have it at prescnt.™. * T'h
intention of the plan is, to enable each of the Compu-
nics to kecp their own pipes, their own steam-engines,
their command of tenants, and in fact to be, instead of
ORIGINAL SUPPLIERS of waler, DISTRIBUTORS ¢f water :
that they should have pure water brought to them at a
certain pricc, and be distributors of that water to the
WHOLE of the metropolis.™|| "This scheme is evidently very
comprehensive, and if carried into exccution, how admir-
ably and cffectually would it obviate the evils of that
““grrinding monopoly” ascribed to the “confederated Com-
panics,” and so acrimoniously described by the author of
* The Dolphin.” Indeed, would it be possible to devise

* In this philosopher’s “ Statement” to the Commissioners, he
affirmed the probability of the Thames becoming PUTRESCENT,
and likewise that ¢ filtration will not scparate the noxivus quali.
ties of Thames' water, &c. ;" yet on this oceasion, he propused to
the Committec ““ to subject it to several filtrations, tocleanse it from
all earthy and gaseows impuritics " — Memetes of Evidence, p. 9.

t Minutes of Lvidence, p. 12, { 1bid. p. 12, it Jbrd. p. 8.
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any plan so incomparably reasonable, mwodest, and disin-
terested, and at the same time better calculated to annihi-
late < a monopoly of a necessary clement of life !I”  The
eminent ¢ engineer” also aflirmed that the purpose of his
new plan was “ to bring to the Companices’ engines pure
water, and they may go on as they do at present.™ Of
course it must be presumed that the Companies were quite
incapable of obtaining and bringing the pure water with-
out the powcerful aid of his extraordinary ingenuity.
“ How simple?™ ¢ How practicable !” he exclaimed ; and
ift the acné of simplicity and ingenuity too are not dis-
tinetly perceivable in the project, where will they ever be
found? Must not those persons be simpletons indeed
who cannot discover both in this luminous disclosure ?
What an exquisite device for promoting competition! But
of the supply of water to the metropolis shall ever be con-
lided to such disintcrested persons, may not the public
readily divine the consequences, and could they expect to
have any other than pure and cheap water?

Allusion was made in a former chapter to the means
~ometimes employed to originate parliamentary proceed-
ings, and, in corroboration of the facty this business affords
a remarkable proof.  When the Commissioners met on
the 10th of November, 1827, ncarly four months after
the date of the commission appointing them, which was
the 12th July of the same year—it has been already
stated that they applied to the Secretary of State, “ to
have the assistance of some person conversant with the
business of engineering, who is known to them, and in
whom they can place perfect confidence, as their secre-
tary.” Again, on the 23d of the same month, in a letter
to Mr. Spring Rice, they stated ‘that, «in consequence
of the absence from London on professional duties, ever
since the commission was issued, and the dangerous ill-



392 HYDRAULIA.

ness of Mr. Telford, it had been impossible for them to
meet for the purpose of transacting business until the
present month.” The two facts recited above are deserv-
ing of very particular notice, from the illustration which
they afterwards received from Mr. Mills’s oton testimony
to the Commiittee of the House of Commons. To their
question, “ When did you begin your survey?” he
replied, ‘I began the survey soon afler the commission
was instituted !  Mr. Telford stated to me, that he was
requested to undertake the survey, but his health was
such that he declined it.™  Again: “ Did the Commis-
sioners instruct you verbally to commence this survey #°
—< I think not : I should say it was understood between
Mr. Telford and myself I™¢

Mr. Milis likewise acknowledged to the Committee
that he *“commenced a survey in 1828 ;™ and at the same
time stated, ‘it was from that survey that this plan was
first designed by him !"+—The same “civil engineer™
also mentioned other circumstances clucidating the origin
and progress of the < practicable and efticacious plan,”
for the recommendation of which, the inquiry of the
Commissioners was- probably intended to have “ pre-

* Minutes of Evidence, p. 22.

+ Minutes of Lvidence, p. 22. Though apparently a tolunteer
in this business, he stated to the Committee, that if the Comnmis-
sioners had been invested with power to pay him, he expeeted to
be remunerated to the amount of 700/ for his serrices! 1In a
yaper, circulated by the author of the Dolphin, with the names of
twenty-one medical men appended, to obtain remuneration for his
services also, he mentions * a subscription of between 3004 and
400% having becn expended in printing and circulating his pam-
phlets, more than 20,000 circulars, the calling two public meet-
ings, the petilions to Parliament, &c.”” But so far as concerns the
plentiful supply of salubrious water to the metropolis, was not
every plan for its improvement actually devised, and some of them

in the progress of execution, before these two personages got up
their mectengs and petitiony ?
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pared the way.” He aftirmed that he ¢ was occupied
about four months ; all the time Mr. Telford was ill, and
while he was away, he proceeded in it; but when the
case was brought beforc Parliament, it was upon the
petition only of Westminster ; and as soon as the com-
mission was appoiuted it occurred to him, that this could
not be undertaken as a matter relating to a single Water
Company ; that Parliament could never listen to the
complaints respecting one Company only, when therc
were seven Companies equally bad ; and he did state to
Mr. Telford, he thought it was a great pity that the
whole question should not be brought before them, parti-
cularly as to the south of London; and he employed
gentlemen to prepare petitions, with a view to bring the
whole question before his Majesty’s Government ; accord-
ingly two petitions from Lambeth and Southwark were
«ent to Lord Lansdowne, and which made the commission
of a more extended nature.”  Being asked the question—
“Then you employed yourself in getting up petitions
before you commenced the survey ?"—his answer was—
“ Yes?"*

Can any circumstances more effectually elucidate the
“nore extensive view™ of the “civil engineer,” his « no
other practicable remedy,” and the Commissioners’ < prac-
ticable and efficacious plan of supplying the whole of the
metropolis 2 Does it not clearly “show the scheme to have
been conceived before the inquiry had even commenced ?
Though more than four months after their appointment
they inform Mr. Spring Rice, the under Sccretary of
State, that from the circumstances of Mr. Telford’s ill-
ness and absence, it had been ¢ impossible for them to
meet for the purpose of transacting business ;” yet, if the

* Mwnutes of Evidence, p. 22,
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statement of Mr. Mills be correct, does it not appear that
“busginess” had been transacted by at least one of the
Commissioners; a civil engincer too: and is it cither
unfair or improper to infer that this “ business™ was
‘ preparing the way™ for introducing a new Company,
on the plan of rendcring all the established Water Com-
panies their dependants and subservient to their purposes,
possibly too at the expense of millions to the nation, and
the probability of more than doubling the price heretofore
paid for the water?

From the statements of Mr. Mills w0 the Com-
mittee, it also appeared, that ¢ Mr. Tclford had em-
ployed him much during the last four or five ycars:™
“told him to go to Milford Haven to make a report
on the proposed new landing quav;” and he *“had
made survcys of 1200 miles for the Post Office, &c.
under Mr. Telford’s direction.” In reply to a ¢ sepa-
rate note” from Sir F. Burdett, Mr. Telford, hkcewise
* hegged leave to state, that he considered Mr. Mills
a very proper person to take levels, and delincate the
course of any line of watercourse which may be
found necessary.” * Do not these circumstances very
clearly show, that a rew Company was the sole object of
the ¢ civil engincers:™ and that the deputy and man of
all work to Mr. Telford was the ¢ pioneer™ in the ¢ plan
for the mew supply of water?™ Besides, Mr. Telford
having, as Commissioner, signed a report containing that
striking incongruity with the real fact, the representation
of the ¢coal-gas manufuctorics polluting the river by
their refuse,” as well as the statement, that ‘the water
ought to be derived from other sources than those now
resorted to,” can it excite surprisc that he should be con-
cerned in suggesting ¢ remedies applicable to the cxisting
evils #” and that he should also consider Mr. Mills “ o
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very proper person to take levels?” Had not the latter
descanted upon the “impurities of the Thames’ water
at Willis’s Rooms;” and ¢ employed gentlemen, as well
as himself, in getting up petitions” on the subject?
What person could be so proper to be the chief instru-
ment in accomplishing the object of the inquiry, and in
realizing the *¢ views™ of the Commissioners ?

Moreover, the same person actually proposed that this
great project should be undertaken by the government, at
the cstimated expense of about 350,000L, though the
amount would probably be twice or thrice that sum, as is
usual in such cases,and the Companies were to be compelled
to pay five per cent. interest for the money expended !
But if such an economical plan should chance to be
adopted, how admirably would it realize the avowed ob-
jeet of the most clamorous complaina?\ts, that of obtaining
a supply of « pure and wholesome water at a cheap rate?”
Would not the inevitable effect of the ingenious and
patriotic cfforts of the ¢ cminent™ projectors inevitably
be to compel the inhabitants of the metropolis to pay
more than double the price which is now charged by
those who supply them? But the ¢ confederated Com-
punics™ ware uccused of possessing a “ grinding mono-
poly of a necessary of life,” because they had the power
to supply the public with water at about one Sarthing
per barrel, by which they obtained a very small re-
muneration for their exertions, and the use of their
capital ; but whether the new scheme, if realized, would
be calculated to supply it better or cheaper, may be de-
termined by only “a slender portion of common sense.”

Dr. Kerrison, who had distinguished himself by his
attempts to enlighten the Commnissioners, was also occu-
piedin the equally laudable endeavour to illumine the
Committee of the House of Commons concerning the
condition of the Thames,  His oral evidence to the latter
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nearly accorded with his former statements in writing,
and must confirm every person who had read them in
their decision as to his superior qualifications to give
satisfactory testimony respecting the water ¢ leading to
discases of the viscera, enlargement of the liver, dyspeptic
complaints, disturbances, and indigestion.”*

The “ confederated™ conipany of authors, doctors, en-
gineers, &c. having affirmed many strange things about
the “insalubrity™ produced by “the refuse of the gas
works™ being “ emptied into the Thames,” the Com-
mittee discreetly determined to profit by the opportumty
which this oceasion afforded them for obtaining some
information on the subject.  Doubtless they  naturally
presumed that those who professed to have so much
knowledge of the < direful effeets™ of Thames' water,
would not be found deficient when questioned.  Henee,
the very zealous advocate of pure and cheap water was
asked, * What 1s the nature of the material that passes
into the river from the gas works #"—and his reply was
as follows: ¢ From memory,” he said, * perhaps T could
hardly give it so perfectly as I can from kaving made «
note of it from Professor Brande’s Manual of Chemistry,
whose account of the formation of gas used in lighting
the streets, and of those matters which are scparated and
pass away as the refuse, will be found in the first vo-
lume of his Manual, &c.” The quotation which he
gave it is unneccssary to repeat; but he continued—
“ my comment upon it is this: the waste water which
flows into the drains of gas works, and eventually into
the Thames, consists chiefly of sulphuretted hydrogen
and ammoniacal gases dissolved in the lime-water em-
ployed to separate them, and a portion of bitwminous oil,
or coal tar, which is seen to float on the surface of the

s Minutes of Fvvdence, po 17,
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liquor discharged from those sewers into which the drains
from gas works empty themselves.—My inference is this .
these substances are certainly nauseous to the taste and
smell, as well as unwholcsome, and form an unfit mixture
with water for culinary purposes.* | Perhaps this ¢ com-
ment™ may be taken as a fair specimen of the logical
acuteness, the precision, and scientific attainments exhi-
bited by the majority of the ¢ professional men of emi-
nence,” who rendered themselves conspicuous by their
conduct about the ¢ impurities of Thames’ water.” They
volunteered their opinions and suppositions, but did not
adduce one solitary proof as a just foundation for their
inferences and conclusions ! They condemned the water
without assigning any satisfactory reason, and boldly
asserted that certain substances were mixed with it,
which made it nauscous to the taste and smell as well as
unwholesome ! But what would be the feelings of these
sapient personages, if such a mode of reasoning were
applied to their practice 7 For if a mixture that is naw-
seous 1o the taste and smell be consequently unichole-
some, what ought to be the conclusion of some of their
patients, as to the numerous nauseous mixtures recom-
mended or administered by the squeamish and pure-
water-loving doctors? Surely the veritable author of the
Dolphin could never intend his “allegation™ of a Water
Company having ¢ sported with the comforts and health
of their customers in a way that has been rarcly ex-
cceded,” should be so limited in its application as to refer
solely to them!!

It may be worthy of remark, that readily as the erudite
doctor descanted upon the passage quoted from Mr.
Brand¢’s Manual, yet he scemed hot to possess any know-

* Munutes of Ervidence, p. 18.
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ledge of their real qualitics, excepting the little he had de-
rived from Mr. Brande's hook.  Though he ¢ believed™
—was 80 “sure”—of the bad qualitics of the water,
nevertheless, he had “never made any analysis of it,”
‘ had not entered into the minute chemistry of it.” Nay,
it was evident that this accuratc obeerver and diligrent
inquirer, who was so positive and certain as to all the
points to which he adverted, had never even given him-
self the trouble to learn whether his ¢ inferences™ were
justified by facts. But if, instead of accompanying
Mr. Wright to Chelsea to look at the Thames, he had
visited the gas works to which he atributed so much
mischief, perhaps he might have had some of his erro-
neous notions corrected ; for he could have ascertuined
that the causes o which he ascribed such great dangev
did not really exist, except in his own imagination, be-
cause there were no such * drains from the gas works”
as he described, to ** empty themselves into the sewers:”
and consequently they could not pollute the Thames '
His hnowledge of the subject was obviously co-cxtensive
with his credulity, and probably he belicved the absurd
narrative of his scientific friend ¢ the author,” of the
‘ horse being actually poisoned by drinking water im-
pregnated with the refuse of the gas works at the Horse-
ferry road,” and others having the same warks of verity.
It is really surprising that it should not have occurred to
the sagacious observer of ‘dead dogs, dead cats, and
dead rats on the mud at the sides of the Thames,” that
those poor animals which he saw and counted in his
various peregrinations, might likewise have come to
an untimely end by preciscly the same cause, as that
which occasioned the déath of the Aorse !

However, the value of the doctor’s comment™ and
¢ inference™ will be palpably obvious from some other
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circamstances which occurred during his examination.
. As he had expressed so positively his opinion, that certain
substances which flow down the drains of gas works
¢ form an unfit admixture with water, intended for culi-
nary purposes ;"—the sulpburet of lime formed by the
nnion of the lime with sulphurctted hydrogen being the
substance principally alluded to;—the question was put
to him,—¢ Will not the sulphuret of lime, after a very
short period, when mixed with water containing atmos-
pheric air, be decomposed and precipitated ?” *—His
answer was, “ Probably it will up to a certain point:
but you have it enveloped with some oil and bitu-
minous matters from coal and ammeoniacal gas, and 1
am not preparcd to say what decomposition may take
place between the liquid refuse of gas works flowing into
a channel, and from that channel into the Thames.”}
As he had stated in answer to another question, that
* he should expect that sulphuret of lime in the filter-
ing agent would be enveloped;” he was asked, «if
chemical analysis will determine sulphuret of lime, dis-
solved in water, which has passed through a filter #”
His reply was, I have never tried it!” Again—¢«If
there is any sulphuret of lime dissolved in the water,
is not that a substance as easily discovered as any
substance in chemistry?"—¢ I cannot reply to that
question !!™— Do you not think that a chemist like
Dr. Bostock, if a sulphuret of any kind, or if sulphu-
retted hydrogen had been dissolved in the water, would
have been competent to discover it ?"—¢ Assuredly I
do !™—* When therefore you find in the published
analysis of Dr. Bostock, that there is no mention of
a sulphuret, or of sulphurctied hydrogen contained in

* Minutes of Evidence, p. 19. + 1bid, p. 19.
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filtered Thames’ water, would you not think it reasonable
to infer, that neither of those substances existed in it ?"'—
The answer to this pointed and pithy question is deserv-
ing of particular notice; and was as follows: « I believe
that my objection has not gone so much to the water fil-
tered, as to the refuse matter evaporated by the influence
of the sun and air after the water has passed away!!!*
What must be the * inference ™ respecting the qualifica-
tions of this person, who had formerly talked of referring
to the “ Royal College ™ the counsideration of the inju-
rious qualities of the Thames' water, aud its producing
¢ diseases of the viscera, dyspeptic complaints, &c. &¢.”
when he thus affirmed that they arose from ¢ the refuse
matter evaporated by the sun and air after the water had
passed away ?” But this crudite, sagacious, and scientific
personage cntertained the Committee with various other
specimens of such instructive ¢ matter,” about * insalu-
brity,” * nauseous odour,” ¢ residuc of gas works,” ¢ ag-
gregate of foulness,” &c. so that every one who is in the
least acquainted with chemistry, and the true state of the
Thames, will not be at any loss to appreciate the acu-
men and knowledge displayed by one of the most officious
of the alarmists on this occasion at * the western part of
the metropolis.”

However perplexing some of the questions had been,
the doctor boldly persevered in his carcer, and main-
tained that even * filtration is not a sufficient remedy™
for the impuritics contained in the Thames’ water !
Though he affirmed that he “cannot go fully into the
question of Dr. M‘Culioch, on Malaria,” yct he ¢ be-
lieved that the accumulation of the refuse, or whatever it
may be, of animal matters or vegetable matters arrested

* Minutes of Evidence, p. 3.
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hy the sand, or whatever else, when exposed to the action
of the sun and air, would exhale an unwholesome vapour,
—was sure that there must be an wunwholesome im-
pregmation of the air!  For when the mud from the
hottom of the canal in St. James's Park was spread out,
a practitioner of Queen Street had four cases which he
actually traced to have arisen from the inhalation of that
vapour; and one of those cases was seen by Dr.
Warren.,  Besides, Dr. Paris fold him, that at the time
the mud was in St. James's Park, he had a case of remit-
tent fever, that he was sure was produced by the effuria

from that source ' ™*

The professional man had been
told these things, and therefore ke belicved them : and
with such tales, erroncously denominated fucts, were the
time and attention of the Committee oceupied, or rather
wasted : for could such idle chitchat clucidate any of
the important points which they were appointed to
investigate 7

Having, with a pompous display of the technical ver-
hiage of his profession, depicted the consequences of
using Thames™ water, surcly it was reasonable to ex-
peet, that where so much knowledge of cause and
cffect was possessed, the picture drawn by the shilful
painter will be true to its objects, and a faithful deli-
neation of such as had really been seen, and not those of
« fancy bred.™  The artist’s own account, however, and
« common sense ™ will enable any person to form a correct
decision without the aid of the Royal College, for in
answer to another question hereplied,—¢ It willnotbe easy
to state any particular case of discase browght on by it ;
but he believed that a gencral znsalubnty must exist
in water!!! ™4 If the basis of phllmophv be faets, how

« Minutes of Evidence, p. 13. t+ 1oid., p. 17.
Db
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curious is the logie of this philosopher? And what must
necessarily be the conclusion as to the statements, and
perspicacity of this professional sage, whose hostility to
the Thames’ water, and the Water Companies, had been
more persevering and acrimonious than that of any
other person, excepting the disinterested author of the
¢ Dolphin?”

The above detail shows that medical men could
“think,” < believe,” * be of opinion,” and speak ¢ posi-
tively; ” though they did not adduce one fact, or assign
a single scientific reason either for their belicf or opinion
But can any sanc and thinking person deem the mere
belief, assertion or opinion of such physicians, to be
equivalent to well-ascertained facts like those resulting
from the experiments of Daoctors Bostock, Pearson, and
others? It is obvious that the ¢ men of seience,™ whose
efforts had been so very zealous in creating alarm about
the ¢ deleterious ™ qualities of Thames™ water, were not
experimental philosophers, but persons whose knowledge
consisted in conjectures and inferences having no adequate
basis for their support, and in some cases being com-
pletely discountenanced both by fact and probability.
When these persons affirmed they lelieved and werc
sure that certain causes actually produced the effects
which they ascribed to their agency, the observant and
reflecting portion of the public naturally expected some
reasons for such belief and assurance; great however
as was their facility at ¢ comment,” ¢ inference,”
some of their comments, and inferences, were palpably
erroneous and absurd, because even the causes to which
they so positively aftributed the effects had really no
existence !

If substances really deleterious in a concentrated state,
sometimes find their way into the Thames, and other
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rivers, the quantity is generally so small, in proportion to
the great volume of water, that probably its wide diffusion
in the fluid renders it quite harmless; and as an illus-
tration of this some very striking facts may be detailed. *

Various medicines usually prescribed to remove serious
diseases, consist of ingredients that are actually poisonous,
and would certainly produce injurious effects upon the
human frame, if administcred in large portions, or with-
out being plentifully diluted with water. The common
atmospheric air also affords another appositely analogous
instance of the kind:; for although it be composed of
different materials, of which the largest proportion is
very deleterious, yet when mixed with about one-fifth
part of its quantity of oxygen, the compound becomes not
only salubrious, but animated beings constantly inhale it
as an indispensable element of life ! * This circumstance
is known by all persons who are cognizant of the consti-
tuent elements of the air which they breathe, hence it may
notbe unreasonable to presumethat the properties of water,
may rather be improved, than deteriorated, by its mix-
ture with a very small portion of extraneous matter; and
the analyses of the water of the river Thames, even in
its most feculent parts and condition, have evinced that
the proportion of other substances mixed with it, amounted
only to about one grain in three thousand !

The benevolent Creator having furnished men with
organs to separate the salutary from the noxious parts of
the air “in which they move and live,” is it not proba-

* To the instances recited above may be added, that substance
which gives the sparkling appearance and grateful flavour to
various kinds of wine and artificial waters, commonly taken as
beverages. It is precisely the same as that causing death in
mines, and the vats in breweries; yet does any persen ever feel
alarm at drinking champagne, fine bottled ale, or the preparations
with carbonic acid gas, §c.—usually called soda water?

pp2
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ble that they likewise possess those which are similarly
adapted to water in its usual state, so as not only to pre-
vent its being burtful, but actually to render it conducive
to health 7 Notwithstanding the confident asseverations
of the medical practitioners, they did not adduce a single
convincing proof of its being productive of disease; and
experiments have satisfactorily proved, that if human
beings were constrained to breathe pure oxvgen (vital
air) glone, its stimulating effects would inevitably abridge
the period of their existence.  Thus it must be evident,
that whatever notions may be entertained and broached by
partial or unscientific observers, in some of the most
important cases affecting the sustenance and comfort of
mankind, such purity as some squeamish persons desire,
does not constitute the most prominent quality.  How
admirably indeed has the great Author of Nature pro-
vided for the purposes of human life, by an arrangement
of operations, which reciprocally aid each other, to render
both air and wafer salubrious; even though the fastidious
may be disposed to complain, that contingent circum-
stances occasionally interpose to circumscribe the full
enjoyment’of their henefits !

Though some assertions in the Report of the Commis-
sioners apparently hinted at the inefficieney of the Water
Works then supplying the metropolis, yet a series of facts
were detailed in the evidence, showing that the exertions
of the different establishments cntitled them to com-
mendation instead of censure and defamation.  Satisfac-
tory as had been their previous testimony, the engincers
and other officers belonging to several of the Water Com-
pnies were examined by the Select Committee, but
principally with respect to their capitals, incomes, and
cxpenditure, and an account of these cvery one of
them was required to make a return.  However, the
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policy, justice, or propricty of even a Select Cammittee of
the House of Commons scrutinizing their affairs pre-
cisely in the way which was then pursued, may perhaps
be questioned, and also deserving of a foew remarks. It
does not appear that any of them had made unconscionable
demands on their customers ;—that their directors and
managers had in any way misconducted themsclves, so as
to justify their being summoned to expose and explain
their concerns to any tribunal.  They were legalized
partnerships, consisting of individuals who had united,
like others, to promote their own private interests by effect-
ing what has proved to be a great public benefit. ' Was
their conduct reprehensible in so doing? And if it was not,
why ought their’ affairs to be subjected to public exa-
wination and exposure, any more than those of a noble-
mau, a private gentleman, or 2 merchant #  The former
are at liherty to exact any rent they can obtain from their
tenants, for lands and dwellings; and what good reason
can be assigned that a Water Company shall not reccive
more than a certain small per-centage upon the amount
of their capital, a» a remuncration for their useful enter-
prize and arduous exertions ? - Andswhy should they be
compelled to develop all the details of their concerns,
because a few sordid schemers, speculating on the advan-
tages to be derived from the information, shall be
prompted by the lowest motives to desireit#  The in-
creasc of their income may prove that the number of
their tenants has greatly increased; but perhaps their ex-
penditure may have proportionably increased, so that their
profits may not be relatively greater than at any former
period, but they have never been unreasonably large, and
often none at all for ycars together. When however a
little more profit than usual rewarded their labours, artful
schemers, actuated by the most sordid views, project the
plan of a New Company to become their rival, and for
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the purpose of introducing it to public notice, designate
them “The Monopoly!™ and vociferate  The Grinding
Monopoly must be destroyed !” .

It will be evident that the proceedings of the Select
Committee were characterized by the same striking par-
tiality for * mew works,” as those of the Commissioners ;
and circumstances afterwarde transpired, proving that
the management of the inquiry was in some degree under
the guidance of the same individual, who furnished on
the first day of their meeting, his previously prepared
““ map of the River Thames, illustrating a plan for the
conveyance of water from Teddington to the metropolis,”
being alsothe projector of New Water Works for supplying
the whole of the metropolis!* Hence thelr Report accorded
with his views; and after reciting from that made by the
Commissioners, several of its paragraphs which were least
supported by credible evidence—or rather unauthorized
by it—they urged that “ Mr. Telford be instructed
to proceed to the making suck surveys as he shall
think necessary, in order to enable him to recommend a

* The wxjter of this has often occupied himself in attending
the Committees of the House of Commons, in pursuit of what has
oonstituted for a long period a * primary clement of his life”—
useful knowledge. Though sometimes disappointed in the object
of his pursuit, he has often been amazed, and certainly was so on
thie occasion by the evidence and conduct of Mr. M,, who seemed
very sel-complacently to set himself up as 2 kind of prompter to
the chairman andothers. When one of the witnesses was giving
his testimony as to the clearness and purity of the water at Ham-
mersmith, he audibly (and it wes thought rudely) interrupted
him, by referring to the gas works at Brentford: on which an
honourable member of the Committee (Mr. Holmes), in.a stern
manner observed, “ It is 8 well-known fact that the gas works
evaporate all their residuum, and therefore it cannot contaminate
the water.”—Minutes of Evidence, p. 12.—~The manner in which
all the engineers of the Water Companies gave their evidence,
was marked by a degree of modesty that formed a striking con-
trast to the conduct of others.
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practicable and efficacious plan of supplying the whole of
the metropolis with water!™* After noticing some
observations in the Report of 1821, some invidious re-
marks follow on the inequality of the rates, and the power
of the companies ‘ to charge as they shall think fit;”
and then proposed * the repeal of the obnoxious clause
in the Grand Junction Company’s Act of 1826.” To this
brief document was also appended a tabular statement of
the income and expenditure of the Water Companies
from the year 1820 to 1827 ; the difference being headed
—<“ nett profit,” without making any allowance for interest
on the large sum, which several of them had expended
in improvements during those seven years!—The omis-
sion of this important fact was calculated to convey an
erroneous notion of their prosperity, and some subse-
quent transactions very clearly exposed the motives for
this glaring and culpable fallacy.

At different periods, schemes have been proposed for
supplying London from the River Colne ;—one appear-
ing io 1719, at the time of the South Sea bubble;—
another in 1766, a third in 1767, and one in 1789. The
latter was tendered to the Chelsea, Company, who de-

® The Report has the date July 19, 1828 ; and about one week
prior to its being made, Sir F. Burdett produced to the Committee
& letter from Mr. Telford, which was an answer to a private one
from himself, and stated, “ I consider Mr. Mills as a very proper
persan to take levels, and delineate the course of any line of
water-course, which may be found necessary.”—Minutes of Evi-
dence, p. 36.—In the evidence relating to the same subject, recently
published by order of the House of Commons, Aug. 7, 1834, the
Baronet is represented to use the following words :—¢ I considered
Mr. Telford’s name was the main thing; but my reliance was
alwayson Mr. Mills!”—Minuies of Evidence, p. 56.—1Is not there
ample reason to surmise that. the latter lent the honourable
Baronet “a kelping hand” to draw up the Report recommending
Mr. Telford?
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clined it, although its contriver represented that the cost
of effecting it would be comparatively trivial.  The sume
pruject was offered to Mr. Nash, the architect, in 1813,
whilst he was making arrangements for beginning the
Regent’s Park, and Regent Street. Ja 1821, it was
urged upon Sir Francis Burdett; and in 1828, was aso
proposed to the Commissioners for inquiring into the
state of the supply of water.® Afier having thus wan-
dered from one party w another, unhonoured by a pa-
tron, its erratic career terminated in its adoption by the
Directors of the Grand Junction Water Company.

The first intimation which the Proprictors of the Grand
Junction Water Works received of their Directors cm-
bracing and nurturing this scheme, was at a general
meeting, held on the 17th of November, 1830, when they
were summoncd to consider a plan for improving the
Company'ssupply. Great, however, was the astonish-
ment of magy of them, when at the mecting they were
apprised of an entirely new speculation being contem-
plated, consisting of a canal to convey water to London
from the river Colne, at the estimated cost of 120,000/,
for about®hirteen miles.

On the 16th of February, 1831, the Directors called
another meeting of the Proprictors to inspect and con-
sider the'draft of a bill, to cuable the Company to adopt
and accomplish a much larger scheme, comprising the
extensive object of supplying the whole of the mctropolis,
having nearly 190,000 tenants, and requiring daily
4,500,000 cubic feet of water, although their own con-
cern, at that period, had only 7700 tenants, requiring
merely about 500,000 cubic fect! Such a proposition
so astounded and alarted many of the proprietors, that
they left the assembly, and declined to commit themselves

* Minutes of Evidenee, p. 97.
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in a project which was totally inconsistent with the
original object of the Company, as well as incommensurate
with their pecuniary means for its acoomplishmeﬁt.

Notwithstanding the opposition of the proprietors, the
Dircctors persevered, and actually attempted to realize
their views, by*introducing a Bill into the House of
Commons for the purpose, at a much greater cost than
had been first stated,—the estimate being increased
from 120,000.. to 200,000/. The scheme propounded
to Parliament comprised the whole of Middlesex, Surrey,
a part of Buckinghamshire, and also the purchasing,
holding, and letting of five copper and corn mills; deep-
ening and embanking many miles of the river Colne, to
its entrance into the "Thames near Staines ; besides involv-
ing the contingent probability of having to make a pro-
vision for supplying the necessary water for the five locks
between Staines and Teddington, during dry periods,
when the quantity required would be cquivalent to their
daily operations for a great number of barges !

‘The proposed canal was to have a width of twenty-
seven feet, by a depth of four feet six inches, with
two foot-paths, cach six fect wide. *Tts intended course
was to be across twenty-six rivers, streans, and sewers,
thirty-one public roads, lanes, and foot-paths, by meuns
of aqueducts, bridges, drains, and tunnels. One of
the aqueducts was estimated to extend three times the
length of Blackfriars Bridge, having likewise nearly the
same height and width.  Exclusive of the open part of
the canal, there were to be two tunnels, each 1000 feet
long, and likewise five reservoirs. Its accomplishment
required from 200 to 300 acres of land, which was con-
sequently to be cut through, or embanked and fenced ;
besides the many difficulties to obtain the possession of
the land, from its being in sixteen parishes, having also
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208 owners and 139 occupiers, as well as requiring the
authority of commissioners of roads and sewers. From
this outline of the plan, its probable cost cannot be
readily estimated; but as the expenseof making the
Grand Surrey and Croydon Canal, of about the same
length, was 18,000/. per mile; and moreover, as the in-
tended aqueduct was to be more than twice the length of
Waterloo Bridge, which actually cost 1,060,000/., some
conception may be formed of the almost incalculable ex-
pense of executing a scheme of such magnitude. If any
plan of a similar kind be adopted and realized, what raust
necessarily be the rate paid for water, if the proprietors
of the works are to be indemnified from loss ?

In April, 1831, the Bill for executing the above project
was referred to a Committee of the House of Commons,
when Sir Francis Burdett proposed to delay the conside-
ration of it,"till he had obtained a copy of an order from
the Secretary of State, to employ Mr. Telford to make
a survey, with a view to a better supply of water to the
metropolis. The proceedings were therefore suspended,
and the motives of the honourable baronet for making
this propoliition have received a very striking elucidation
from circumstances since disclosed, in documents pub-
lished by different orders of the House of Commons.



HYDRAULIA. 111

CHAPTER XXI.

The object of some projectors of New Water Works for the
Metropolis, to introduce a costly scheme at the national ex-
pense, by defaming existing establishments.  Fallacy of the
Report of the Select Committee of the House of Commons in
1828. Proposed improvements by the Grand Junction and
West Middlesex C‘ompnniea; purchase by the latter of a large
estate at Barnes Elms, to construct Reservoirs, &c. The Cor-
respondence of Bir F. Burdett with Sir Robert Peel, about
employing Mr. Telford ; his Survey and Report. Outline of
his Plans, und their refercnce to a Select Committee of the
House of Commons. Remarkable declarations of Sir F. Burdett
and Mr. James Mills. Examination of Messrs. Telford, Mills,
and others, Remarkson their Plans and Statements, by Messrs.
Anderson, Clarke, Mylne, Simpson, Wicksteed, &c. Mr. Mars-
land’s Filter at Stockport, &c. Mr. Martin's Proposal for an
Aqueduct with a Rail-road upon it. Scheme for supplying the
Metropolis by means of large Wells, and their probable ineffi-
ciency. Concluding Reflections. .

The two preceding chapters contain a faithful recital of
facts derived from authentic public documents, and every
person who calmly and attentively peruses theyn will not
only perceive the partiality of the evidence and reports,
but probably conclude that their chiei’ purpose was to
give colouring and plausibility to the introduction of an
expensive scheme of Water Works, by attempting to fix
odium on the cxisting establishments. Statements marked
by verity seemed to have little regard, whilst those of a
contrary character formed the basis of most unjust impu.
tations upon the Water Companies. Though not a single
instance was proved of defect, either in the guantity or
quality of the'water supplied by the New River, West
Middlesex, and some other Companies, nevertheless their
meritorious exertions to scrve and satisfy the public re-
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ceived a share of the vituperation. Hence property to
the amount of millions,—much of it consisting of the
hard carnings and careful savings of many an industrious
tradesman, who confided in its sccurity to solace his old
age,~—was detcriorated in value, or placed in jeopardy,
by the sordid efforts of a few speculating individuals.
But how often have the projectors of ¢ new works™ aimed
merely at their own personal advantagg, deeming cvery
other consideration to be * trifles, light as air.”

That the water which had usually been supplied to the

metropalis was wholesome, the general health of the inha-
bitants had incontrovertibly proved; and even persons
designated ¢ eminent medical men,™ who had been most
vociferous in decrying the water as ¢ deleterious,” and
“likely to produce some fatal epidemic,” did not adduee
one satisfactory reason for their confident assertions, be-
sides acknowledging their inability to cite ¢ any particular
facts of discase brought on by it !™  Indeed, the tenour
of the transactions in this affair demonstrated, that the
sole object of the principal actors was to establish, under
their own direetion, New Water Works, at an cnormous
cost to the.nation; but, palpable as was the partiality in
selecting the evidence, can any disintercsted person dis-
cover the slightest grounds for the Committee to recom-
mend the employment of Mr. Telford, at the public
cxpensc ?

Unauthorized and delusive as were some of the “state-
ments in the Report of the Commissioners, that of the
Select Committec was not less characterized by fallacy,
of which the following is a striking instance :—After re-
ferring to * the rates of 1821, whichincluded the increase
of 25 per eent. upon the rental of 1810, as sufficient to
remunerate the various companics at that period;” the
Report proceeds to state,—* but an inspection of their
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returns shows, that a gradual increase has taken place,
amounting to no less than 44,000/ per annum, to those
Companies who derive their supplies from the north side
of the river Thames.™ Though it is a fact that no addi-
tion had been made to the charge for water, yet the puf-
port of the paragraph immediately succeeding the above
was obviously intended to convey the idea, that the large
sum mentioned arose from an increase of their rates, and
also consisted of « nett profit,” as it is artfully, but erro-
neously, denominated, in the tabular view of their respee-
tive incomes appended to the Report.  However, the
identical returns from which this delusive representation
was made, at the same time developed the fact of about
40,000 houscs having been erected in their district, during
the period referred to. This was the principal cause of
the increased amount of income; besides the expense in-
curred in pipes, with their appendages, and other inci-
dents to supply them, would of course be proportionably
large, so that the sum stated could not be ¢ nett profie.”
Whether such  fallacies were really intentional, the
relation of a few circumstances will enable the reader to
decide. .

The evidence adduced to the Commissioners proved
that the different establishments which supplied the me-
tropolis had long been engaged in devising means to fur-
nish it in a clear and salubrious state. Two years prior to
the time when the most virulent abuse was bestowed upon
the Grand Junction Company for neglect and inattention,
they had commenced, and even atthat period were actually
occupied in cflecting, great improvements in their works,
at an cstimated cost of 50,0001, This Company also con-
templated deriving theirsupply of water from a place about

* Report, Inly 19, 1828, p. 5.
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400 yards from Richmond Bridge, according to a plan
mentioned in a letter, dated June 10, 1828, to Mr. (now
Sir Robert) Peel, then Secretary of State. Besides, in
January, 1829, with a view to realize the project, they
applied for permission to Jay pipes through Kew Gar-
dens, but it was refused, although it would not have
accasioned the slightest inconvenience, or interfered with
their privacy.

The attention of the West Middlesex Company had
likewise been fixed on the same object, previous to the
appointment of the Select Committee ; for, early in June
18428, they had really purchased a large estate at Barnes
Elms, nine miles above Westminster Bridge, and extend-
ing along the side of the Thames for about two miles and
a half. Its site was peculiarly eligible for their purpose,
besides affording the most ample space for constructing
spacious reservoirs to collect a large mass of water, filter-
ing it, or forming any other works that might be required.
Moreover, the Ghelsea Company were then engaged
in effecting very important and expensive improve-
ments and additions to their works ; other establishments
were also similarly.exerting themselves to obviate every
cause of complaint; for regard to their own interests
naturally dictated that they should endeavour to afford
the most complete satisfaction. Extraordinary and
costly, however, as were these efforts to merit approba-
tion, the facts which have been related show that some
projectors of new schemes attempted to render them
odious in the public estimation ; but the following extracts
from correspondence printed by order of the House of
Commons,* will clearly elucidate their motives.

Abundant as was the supply of watcr, and earnestly

* March 15th, 1830; May 4th, 1830; and Feb, 27th, 1832,
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and assiduously as the Companies were endeavouring to
improve its qualities, nevertheless Sir Francis Burdett
seemed determined to have  new works.” Hence, in
February 1829, he addressed a letter to Sir Robert Peel,
urging him to employ Mr. Telford, and also to “ allow
30001. for a survey,” from the public Treasury. To this
an answer was returned, stating, that “ such a survey
would probably cost from 3000 to 5000L, and the
Treasury did not feel justified in directing it to be done,
as Mr. Telford would not bind himself, that it should not
exceed the latter sum.” After rather more than two
months had elapsed, 8ir F. Burdett again urged  the
sanction of the Treasury to employ Mr. Telford at an
expense, not exceeding 2000/.;” and concluded by
affirming that ¢ plenty of persons were ready to advance
money for any plan sanctioned by Government.” To
this Sir Robert Peel concisely rejoined, that *on public
grounds the Government ought not to be subject to any
expense.”

Reiterated as had been the refusalsof the Government
to consent to Sir F. Burdett’s propositions, nevertheless,
on June 2, 1829, he renewed his application for authority
to employ Mr. Telford, adding on this occasion, that
¢ he will ‘himself undertake to get a survey made for
1000..,, and also make good any excess, for all he wants
is the sanction of the Government.” As Sir Robert Peel
probably became desirous of terminating these entreaties,
he addressed a letter to the Directors of the different
Water Companies, proposing that  a competent engineer
should be employed to make the necessary surveys, and to
report whether a sufficient quantity of water, for the use of
the metropolis, can be taken either from the Thames above
Richmond, or from the River Colne, and that the expense
of making such surveys and estimates, shall be borne
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by the Companies.” To this proposal unanimously
objected, assigning as the reasons for it, their own zealous
cfforts, and having already competent enginecrs employed
by themselves, who were quite able to effect any improve-
ments required by the ¢ utmost wishes of the public.”
Although Sir F. Burdett had previously reccived no
encouragement, yet.after another interval of abont six
months, Dec. 2, 1829, he resumed his attempts to obtain
an order from the Treasury to employ Mr. Telford ; but
Sir Robert Peel resolutely declined acceding to his soli-
citation, stating it to be his intention not to interfere with
the Companies, who were  labouring at considerable
expense to improve the quality of the water supplicd.”
In the following month, Jan. 8, 1830, Sir F. Burdeut
addressed a letter to Sir Robert Peel, to apprise him that
« he had seen a seetion of the Thames from Teddington
to London Bridge, which demonstrated the impossibility
of improving the supply as taken by the present Com-
panies, without going to other sources.” He also stated,
that « application had been made to great capitalists,
who replied, that they could not undertake mahing sur-
veys in the face of cighte Acts of Parliament.”  To this
Sir Robert Peel returned an answer, remarking on the im-
propriety of the Government employing the public money
for realizing Sir F. Burdett’s object, and descanted on
the difficulties attendant on his views; at the same time he
mentioned his having received ¢ the draft of a Bill,
with @ printed letter appended, stating that an individval
cngineer had made a survey for a line of aqueduct, &c.,
but not being acquainted with the engincer, he was unable
to form any judgment of the walue of his opinion ; and if
there were a reasonable prospect of the plan being o
feasible and profitable speculation, it would be entered
into without the interference of Government; and if it were
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not, it eught mt& be encouraged.” Judicious and proper
as was this reply, it did not prevent Sir F. Burdett from
again writing to Sir Robert Peel, urging a compliance
with his request, and likewise reflecting upon the conduct
of the Water Companies ; but the latter remained firm
in his decision to avoid employing Mr. Telford at the
public expense. i

"Though foiled in all his former attempts, yet Sir F.
Burdett did not abandon his object; but the persons con-
stituting the government being changed, he ventured, in
January 1831, to write to Lord Althorp, then become
Chancellor of the Exchequer, requesting a Treasury
order, to employ Mr. Telford to make a Survey, Report,
&c., at the same time averring, ¢ he thinks this matter
of such great importance, that he undertakes to guarantee
the Treasury against any expense which may attend it.”
This apparently patriotic offer induced the new ministers
to furnish the required order on the 29th of January,
1831, with a copy of the Treasury minute to be sent to
Mr. Telford, * for his information, and to desire that he
will make his Report, as proposed by Sir F. Burdett,—
(if he is willing to do so,)—on thedistinct understanding
that he is to bring no charge agains{ Government for
this service™ 'This clear and explicit communication
shows, that as far as the survey, &c. was concerned,
Sir F. Burdett’s desires had been complied with on his
own conditions; and the public documents affording
this information, also show the nature of his conduct
after the Treasury order was obtained.

s Are not there very good grounds for presuming that the
“ Section of the Thames,” as well as the “ Drajt of the Bill,”
and “anonymous letter,” were the productions of the *indivi.
dual engineer,” who has made himsclf so prominent by his great

pretensions and palpable absurdities ?
EE
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Whether Mr. Tclford’s shrewd ed him to doubt
of the validity of the guarantee, known only by
himself ; but he returned an answer declining to engage
in the wark. However, after the lapse of about two
months (on March 21, 1831), he consented to undertake
it; and wrote to the Treasury a letter, asking the ques-
tion—* Am I to'understand that it is by Government,
and not by any individual, that I am employed 2™ In
the reply it was stated that he was to “ consider himself
employed by Government.” During the subsequent three
months six letters, at different periods, were addressed to
Sir F. Burdett, to arrange with him the mode of remu-
nerating Mr. Telford; nevertheless on this important
point, the Aomourable baronet refrained fromn giving onc
word in reply ! On June 22, however, when the copy
of a Report concerning a scheme of the Grand Junction
Company was transmitted to him by the Sccretary to the
Treasury, he again became thcir correspondent; but
instead of noticing the letters previously addressed to
him, to remind him of his promise to indemnify govern-
ment, he indulged in a long strain of invectives against
the Water Companies, evading altoguther the subject of
his engagement fo pay the expense of Mr. Telford’s
survey, which had been so pertinaciously urged upon

- the Treasury by himsclf!

On the 5th of July a second minute of the Treasury
was sent to the baronct relating to the survey, but he
deferred replying till the 28th of August, when he wrote
to Lord Althorp repeating his censures of the Water
Companies, and descanted on the increase of income by
the New River Company since 1820 ; omitting, however,
to notice the great increase of buildings, or the cxpen-
diture of nearly 200,000.. in the extension of their pipes,
&ec. to cffect the supply to the increased population! Such
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too was his regard for candour and justice on this occa-
sion, that not one syllable occurred concerning his
guarantee, although it had beeneso often applied for by
the Secretary to the Treasury !

In February, 1834, Mr. Telford having completed his
Survey and Report, delivered them to the Lords of the
"T'reasury, accompanied with three plans, and on the 26th
of March they were ordered to be printed by the House
of Commons. The object of one of the plans was to
obtain water from the river Verulam, two miles above
Watford, being about sixteen miles distant from London.
For conveying it to the metropolis, he proposed to con-
struct a covered aqueduct, having a double water-course,
with a foot-path between them to a capacious reservoir
formed on Primrose Hill, at the height of 146 feet above
high water in the Thames. The estimated cost of these
works amounted to 785,965/, 11s. 6d., and large as the
sum may appear, they were limited merely to affording a
supply to the West Middlesex, the Grand Junction, and
Chelsea Companics, * which should respectively receive it
by large iron main pipes, connccting their respective esta-
blishments with the reservoir. .

"The plan proposed for supplying the south side of the
Thames, cousisted in forming an extensive rescrvoir on
Clapham Common, to receive water procured from the
Croyden branch of the river Wandle, at the cast end of
Beddington Park, being a paint ninety feet above high
water in the Thames. A covered aqueduct with a
double water-course and foot-path intefposed was also to

¢ In the present Session (1835, the Grand Junction and Chelsea
Companies have applied for Acts of Parliament, to enable them to
obtain water higher up the Thames; the former ata place opposite
Richmond Gardens; the latter at a short distance from Richmond

Bridge.
EE X
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be the means of conveying it to Clapham; and thence
by iron main pipes to the Lambeth, South London, and
Southwark Water Works. The estimated cost of this
scheme was 391,875L 4s. 11d., making the expense of
realizing both plans, 1,177,840/, 16s. 5d. ; but although
so nearly calculated, even to odd pence, probably double
the sum would not liquidate the cost of executing works
of such magnitude.

Another important consideration relating to these pro-
Jects, consisted in the pecuniary means, which it was pro-
posed the government should advance, and the Water
Companies charged with the interest. Besides, it alswo
embraced the appointment of a ¢ Parliamentary Com-
mission to manage the whole, in order that the necessary
works anay be performed in a satisfactory manner, and
that the water may be correctly supplied in quantity and
quality to each company.” Mr. Telford, however, seemed
to entertain doubts whether the supply to be afforded by
incurring such an enormous cxpensc, and having the
costly appendages of a Parliamentary Commission, may
not prove unsatisfactory; and therefore he concludes
with obscrving that, ¢ until the public have, by cape-
rience, acquired a perfect confidence in the quantity,
quality, and regularity of the pure water supply, the
communication with the river (Thames) ought to be
preserved, but not used, unleps mqgfity for sa doing
should occur I” .

Though the New River and Fast London Works were
excluded from his scheme, Mr. Telford made some
remarks on their condition and capabnhée& As the Am-
well spring ‘““had abandoned the New River, and now
finds its way into the Lea,” hc suggested that “ an old
branch of the River Lea, at present not in use, should be
transferred to the New River Company, who should be
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required to embank and enlarge it, to not less than
twenty acres, and convert it into a settling reservoir, upon
which the pumping engines should be placed,—the
engines to be capable of raising two-thirds of their whole
supply. This additional quantity thrown directly into
the reservoirs at Newington, would have the advantage
of being in the vicinity of the city, and create no further
expense of conduit, or other conveyance.” ¥ this plan
were carried into effect, the Company were to be required
‘ to rebuild the lock at Tottenham Mill, as well as to
keep it in repair, and also to pay a fair and reasonable
sum to the trustecs of the River Lea Navigation to be
expended in deepening the river where found necessary.”
Various othér improvements of the New River were like-
wise enumerated, for instance, ¢ fencing each side of it
in a proper manner, to prevent cattle treading down its
bauks, persom bathing in it, and creating other nui-
«ances.” He also stated that  the Company should have
the power of summary punishment of trespassers on con-
viction before magistrates:;™ and that ¢ Parliamentary
Commissioners should be appointed to decide any differ-
ences which way arisc among partiés interested in the
supply and purity of the water to prevent expensive
litigation.™*

With regard to the East London Water Works, Mr.
‘Telford states, that recently * upwards of 50,000/. have
been expended in improvements for ensuring a better
rupply of pure water, which are on the eve of completion ;
and these had been effected without the Company having
the power of imposing additional rates or charges on
their customers.” He further affirms, that ¢ a personal
inspection of the Water Works at Old Ford,” convinced

* The New River Company have since applied (in 1835) for an
Act of Parliament, to enable them to effect these and other

purposes.
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hixh of their efficiency, m&tlnunymggmﬁonsﬁomlnm
“ had been antisipated.”

‘Thé above is ‘& fiir ohtline of Mr. Telfords
plais, and a fhithful abstract of the principal points
in his Report, which, ‘on the T2th of May; 1834, were
refemdto&emoftscimconmmeeof
the House of Commons, on 2 motion made by Sir
Francis Bifrdett. As the subject otcupied their at-
tention during the remaining part of the session, and
the proceedings have since been printed by an order of
the House, a summary view of the most striking parts of
the evidence, will enable any candid person to decide
whether the chief aim of some professedly zealous and
patriotic personages was really *the bettdh supplying
the whole of the metropolis with pure and wholesome
water,” or to procure a lucrative job for themsclves, at
an enormous expense to the public!

From the apparent solicitude of Sir B Burdent 1o
employ Mr. Telford, many persons would naturally infer
that his primary object was really to procure from that
engincer a scheme displaying so much thought, ingenuity,
science, and skill, as to surpass all the previous contriv-
ances for supplying water to a great city. Incredible,
however, as it may appear, he neither entertained such a
notion, nor intended Mr. Telford to be employed, not-
withstanding his freqaent and urgent solicitations to that
effect, as well as for thousands of the public money to
pay him for his labours ! This fact is attested by him-
self, in the following most remarkable declaration to the
Committee—* I considered Mr. Telford’s name was the
main thing that was necéseary, and that he shonld con-
firm and approve ; but my reliance was alivage on Mr.
Mills "—< For five or siz years Mr. Mills was the person
whom I had always reférecd to, and always applied to I

~< 1 considered Mr. Mills was most cssential to me, in
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getting the surveys made, and the whole business done ;
I relied entirely on Mr. Mills, and submitted all to
him *—-Such are the acknowledgments of a man who
had previonsly enjoyed a high reputation for frankness,
sincerity, and bonour ; and certainly, in this inetanse, he
ingenuously disclosed his real views, and explicitly named
his ¢ guide, philosopher, and friend ! ” .

‘Having heretofore noticed Mr. Mills’ assertjon that he
“had employed gentlemen as well as himself to get up
petitions, to complain of the water;” and also that the
Commiissioners applied to have ¢ some person acquainted
with engineering as their secretary ;  a few of the  civil
cngineer’s” own statements to the Committee of the House
of Commons, in 1834, will elucidate some of the trans-
actions that have long engaged the attention of Parliament
and the public. After the mention of his attending
Willis's Rooms, and there stating ¢ his opinion that the
whale of the slipply from the Thames was objectionable;
and Mr. Telford being desirous to decline the office of
Commissioner, yet at his earnest request conseated to take

* Minutes of Evidence, 1834, p. 56. The perusal of these de-
clarations excited some unpleasant feelings in the writer, and
strongly recalled to memory the following passage in his remarks
on the Report, &c. of the Commissioners, published July 1, 1828,
“The noble-minded and patriotic baronct has had some mortifying
experience of politicians by profession, and may he not suffer
either in character or in cash from Water Company projectors ?
If some of the “ engineers of eminence” should induce Sir Francis
to supply the pecuniary means for realizing their éngensous plans,
perbaps he would ultimately share the fate of Sir Hugh Myddelton,
without producing any benefit to the public. Have not the plans
and celculations of some “men of eminence” been remarkable,
only for a pre-eminent Inck of knowledge and judgment ?” The
pamphlet containing the above was referred to, amnd the
author's name mentioned, by one of the Seleet Committee
appointed a few days after it appeared.—Minutes of Evidence,

July, 1828, p. 17. .
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& part in the inquiry, solely on the condition of his under-
taking to be “pionesr,” so that he actually engaged to
“ do all the cxecutive department,”—~Mr. Mills thus pro-
ceeds. “ As soon as the commission issued, Dr. Roget,
Mr. Telford, and Mr. Brande, applied o the Treasury for
leave (o name their assistant. Lord Lansdowne took
another view of the question, and said be did not sec the
necessity of having an engineer as assistant to the com-
misaion, and that those gentlemen had mistaken the extent
of their powers, and that they must confine themselves to
the quality of the water, and the guantity, but not go to
the remedy. I undertook the whole of that inquiry, as
far as the engineering department went, and gave the
result to Mr. Telford.” In reply to the question—* Why
he came to do what he did, when the Commissioners were
not authorized to employ @ civil engrineer 2™ He made the
following asseveration :— 1 was quife ignorant of any
correspondence between the Commissioners¥ind the Trea-
sury upon the subject, till I gave in my report o the
Commissioners, who expected to have had power to
remunerate me ! "

“When Sir Francis Burdett thought it necessary to
have a Select Committee, of Inquiry to take the Report
into consideration, he requested that 1 shouldd attend that
Stelect Committee, and conduct the examination. I did
20, and it terminated in the Committee recommending
that Mr. Telford, one ¢f the previous Commissioners,
should be allowed to make a Report upon the best mode
dprplymgthe metropolis with water.”* Such is Mr.
Mills own narrative of his operations relating to .a
business, which has vccasioned not only some anxiety to
the residents of the metropolis, but h'kewuemdmhle
expense to the public.

* Minutes of E'mdnm, 1834, p. ﬂ
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If the statement of Mr. Mills be correct, he was the
Alpha and Omega of the inquiry; he was the orator at
Willis's Rooms ; the “pioneer™ and “assistant of Mr.
Telford;™ the *engineer” to the Commissioners; the
*¢ confidential scientific friend” * of Sir Francis Burdett,

* These designations are quoted from the Correspondence and
Mintites of Evidence,and if considered in connection with the as-
sertions of Sir Francik Burdett, will perhaps justify the suspicion
of Mr. Mills having “lent a helping hand” in composing the
Report of the Commissioners, as well as that of the Select Com-
mittee in 1828, Several of the letters addressed to the Treasury
with the signature of F. Burdett, have a striking similarity in
style and matter to other documents signed T. Telford, though
Mr. Mills declared they were written by himself. The Com-
mittee of 1828, reccommended *the mmediate employment of Mr.
Telford to proceed in making such surveys as he shall think ne-
cessary ;" and Mr. Telford, in a letter printed with it, addressed
to Sir Francis Burdett, stated Mr. Mills to be “a proper person
to delineate any line of water-course, &c.” Thelatter also averred,
“that the i of a former survey for the Commissioners, was
understood between Mr. Telford and himself!” Thus the same
individual appearsas an originator of Parliamentary proceedings;
and if his own and the Baronet's declarations are to be relied on,
probably he was either the prompter or smanuensis for applica-
tions to the Treasury to “remunerate him" for the job. More-
over, the Baronet affirmed that ““he relied entirely on Mr. Mitls ;”
often and argently as he had named Mr. Telford, whose plans
formed the chief topic of his addresses to different Committees
in 1834, on Bills for the improvement of Water Works; when,
with Mr. Mills at his elbow, he endeavoured to dissuade the par-
ties from proceeding, till a Committee of his own nomination had
decided on a scheme for the whole of the metropolis. It was on
this latter occasion that the fact became known of a quarrel
between Messrs. Telford and Mills, about the division of the
5000L-—each being desirous, as a well-informed gentleman stated,
to have “the lion's share” At the commencement of this
business, it will be recallected, that one of these Aomourable per-
sonages stigmatised the Water Companies as a “miachievous and
unprincipled confederacy ;” but are the professedly zealous advo-
cates, for what they call pure water, exempt from the imputation,
of something like collusion ¢o delude the public?
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* to conduct the examination at the Select Committee ; -
and finally, “ the colleague * or “ assistant ™ to Mr. Tel-
ford to make the surveys, that have cost the mation
50004, of which sum he has probably had a large
portion.

Singular and striking as may be the circumstances in
the preceding detail, others were developed deserving
peculiar attention. Prior to the appointment and meeting
of the Select Committee of 1834, it had been insinuated
that the plans delivered to the Treasury by Mr. Telford,
were neither contrived by himself, nor the results of bis
own surveys. Hence the Committec put to him the
question— Who superintended those surveys ;—was it
Mr. Mills ?"—and Mr. Telford’s answer was— No: it
was | myself. I supcrintended everything—the surveys,
plans, and estimates, All the plans and sections were
laid down, and estimates made out in my office.” * At the
same time he delivered a memorandum of the names and
occupations of the individuals employed. For instance,
¢t Thomas Casebourne, George Turnbull, Bryan Donkin,
W. Cubitt, John M. Neil, taking levels, laying down
maps and sections, measuring water, making calculations
of quantities, estimating the value of works, and especially
mill power.” “ James Millsin perambulating the country,
taking trial levels, &c.” The five individuals first named,
were also examined by the Committee, and corroborated
Mr. Telford’s statement. .

The Committee interrogated Mr. Telford with respect
to his reasons for proposing the Verulam and Wandle as
the sources of supply ; and he gave for answer, the com-
petency of the Verulam to “supply 30 cubic feet per
second, which is more than double the quantity the threc

* Minules of Kvidence, p. 7.
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(Western) Companies have now; and he intended the
water to be delivered without pumping or filtration, to
the highest necessary level.” However, he acknow-
ledged that some very obvious and inportant points. had
escaped his notice and consideration : such as ¢ the injury
that would be sustained on both sides of the river, by
the abstraction of water required for irrigation, ornamen-
tal water, aml that containing fish ; "—nor had he ¢ asked
the owners of mills what would be the amount of damage
to them ; but had employed Mr. Bryan Donkin and Mr.
William Cubitt, men much experienced in mill property,
and proposed making compensation by steam-power,
according to the proportion of water taken from each
mill”* Mr. Telford was alvo questioned concerning
various other circumstances of inferior importance, and
therefore unnecessary to be narrated.

Tt may not be irrelevant to remark that scveral months
previous to R completion and delivery of the Report and
Plans to the Treasury by Mr. Telford, a quarrel had
accurred between him and his assistant, Mr. James Mills,
whose singular and preposterous statements have hereto-
fore been noticed. When this person was cxamined by
the Committee, it seemed to be his principal aim toelevate
himself by depreciating his former employer, and repre-
senting him to be incapable of the exertions required by
the surveys, on account of “his age and infirmities.”
Among other assertions, he stated it to be “his belief,
that from the very first commencement of the enquiry,
he had conducted the whole under the name of Mr. Tel-
ford ;™ and having finished the ¢perambulation™ accord-
ing to his instruction, “they went together in a post-
chaise, to the various points whence the water was to be

* Minutes of Evidence, p. 6.
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brought, and that * Mr. Telford never saw any mare of
the country than what he could see out of a post-chaise " *
To this was added, his accompanying Mr. Cubitt in the
valuation of mills; his procuring specimens of water from
the Verulam, Colne, Wandle, New River, and the
Thames, to be analysed. He also stated that he alone
pointed out various lines for aqueducts, sites for reser-
voirs, &c. to. Mr. Telford, with which the latter “ was
delighted.”  If the relations of Mr. Mills be correct, sur-
veys and plans constituted the chief object of attention
through the whole course of their proceedings, although
the quality and quantity of the water really were the
primary considerations, and the ostensible purpose of their
being employed.  Nevertheless, surveys were made,
plans for aqueducts and reservoirs formed, without waiting
for any analyses of the water, which might on cxamina-
tion prove to be inferior to that already s:upplicd, as well
as the sources not sufficiently abundant for the purposes
of the metropolis.

Day after day were the Committee occupied in listening
to Mr. Mills's tedious and extravagant details relating to
the projects of Mr. Telford and himself, apparently to
show that whatever merit appertained to the surveys and
plans,must be attributable to his own superior ingenuity !
As an illustration of this self-complacency, one instance
may suffice, which he affirmed to be * his own invention
entirely, and Mr.Telford appeared exceedingly delighted
with it.” The device cousisted in ¢ perforating a chalk
hill, situate between the rivers Verulam and Gade, so
as to bring the water of both rivers into one focus; and
when the millers had ceased to work on a Saturday wight,
to turn the stream into some large rescrvoirs constructed

* Minutes of Evidence, p. 16.
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for the purpose, by which means he calculated on obtain-
ing before Monday morning, as muck water as would
supply the metropolis for a week!™* Such a rational
and feasible operation, he stated, would effect a saving of
385,000!. the sum proposed to be given to the millers as
‘““a compensation for water taken from the mills!”+
This grand economical project excluded all consideration
of any inconvenience being experienced by the millers,
from the want of water on a Monday to work their mills,
or whether the sources would be adequate to supply it!
In the course of his recitals to the Committee, Mr. Mills
repeatedly affirmed that Mr. Telford was ¢ delighted”
with the various schemes proposed by himself; but if the
latier really thought them admirable, it is rather sur-
prising that not one of the delightful projects should be
deemed worthy of his adoption! Indeed Mr. Telford
stated that Mr. Mills ¢ recommended many things
which he did not approve ; and although he would lead
the Committee to believe that he devised the whole of the
plans, neverthcless he was merely in his employment ;
knew he was in great favour with Sir Francis Burdett ;
was glad to give him all the credit he deserved, but
wanted none from him.” $

The preceding detail refers chiefly to the schemes for
supplying the metropolis on the north side of the
Thames, but Mr. Mills had also a variety to effect the
same object on the south. Indeed he seems in fertility
of invention to have been desirous to resemble the cele-
brated Abbé Sieyes, whom Mr. Burke described as
possessing pigeon-holes full of projects, so as to be pre-
pared with a plan for every conjuncturc. Hence, from
his abounding store, the Committec were presented with

* Min.of Evid. p. 17. 1 [bid. p. 23, 1 Ibid. p. 32, 33.
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no less than four different plans for the supply of the
south side of the Thames. One of them had for its ob-
jeet to take water from the Thames betweea Kingston and
Moulsey Lock, and to convey it to & reservoir on Wim-
bledon Common, at the estimated cost of 141,8561. An-
other scheme consisted in taking water from the Thames
immedistely above Teddington Lock, and to couvey it
by a toumel under Richmend Park, to the same reser-
voir, at the estimated expense of 167,476 A third was
a proposal to remove Teddington Lock to a plave below
Richmond, gnd thence convey water from the Thames
by a conduit to Barmes Klms Estate, that the West
Middlesex, Grand Junction, and Chelsea, might pump
from that place to their respective works. The esti-
mate for this was 116,732%. The fourth plan proposed
to take water from the river Wandle at the head of
Watney's Flour Mills, below Wandsworth Bridge, and
after conveying it to a reservoir in Battersea Fields, to
pump it to another reservoir on Clapham Common.
Besides, it comprised the construction of a second reser-
vair, directly oppositc the Grand Junction and Chelsca
Companies’ engines, for these establishments to take
their supply ;—procuring the water on a Sunday also
formed a feature in the plan, to avoid giving compensa-
tion for mills;—the estimate was 97,000l * As an
appendage to his various plans, Mr. Mills proposed to
have a filtering reservoir of about two acres, with two
fect head of water, which was to « enter at the bottom
of four rough walls, and rise through the filter to over-
flow the top of the walls™  This, he avesred, “would
be sufficient to filter a whole week’s supply,” which was
to be afterwards taken from a reservoir caleulated to con-

* Minutes of Evidence, p. 109,
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tain enough for a month. He was asked whether ¢ the
water after filtering in the summer, and being stagnant«
for three weeks, would not generate insects and * vegeta-
tion " When he replied—“ It never conld be stagnant
for three weeks, for if he put in one week’s supply every
week, that was quite sufficient to keep water of that
magnitude in the most perfect purity {”* This answer
shows the consistency of the philosopher, who, in his
former “ Statement to the Commissioners,” had repre-
sented the Thames as * likely to hecowe gmtrescent,”
though constantly in motion! To the instances
alrcady adduced of the extraordinary pretensions of the
“assistant to Mr. Telford,” one more may be added
affording a striking display of his superiority to all
competitors. In the account of his assertions to the Com-
wittee of 1828, the reader will recollect that his answer
to one question was—* I am not engineer emough to
devise any plan, by which we can convey to the pipes
of ecight different Companies water at a high level.
I have wo idea of the practicability of such a mea-
sure.”+ Neverthcless, to the Committee of 1834, he
affirmed that < one single pipe, of siz inches diameter,
breught down from Primrose Hill, will supply the wholc
high scrvice of London!™% Experience however proves,
that to cffect the high service of a single Company,
actually requires the use of a pipe twenty-one inches in
diameter. How many such pipes must thereforc be
necessary to supply all the others? But if this * civil
engineer™ possess such matchless capabilities, is it not
palpably evident that—
« None but himself can be his parallel #”—

And to comparc the constructor of the Menai Bridge

» Min. of Eurd. p. 107, t Sce p. 390. | Min. of Evid. p. 153,
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and Cysylte Aqueduct with him, would be contrasting
- abjects most strikingly discordant !

Having given a faithful outline of the schemes pro-
posed by Messrs. Telford and Mills for supplying the
metropolis, it may be uscful to add some remarks that
werc made by others upon their respective merits; and
their statements will probably show whether the omi-
nent engineer, or his coadjutor possessed the appro-
priate qualifications for undertaking to afford * a better
supply awater,” than the inhabitants previously
enjoyed.

Among the persons examined by the Committee was
Mr. W. Anderson, the engineer to the Grand Junction
Water Company ; a man whose clear perceptions, and
cool discriminating judgment being united with science
and skill in his profession, render his statements worthy
of peculiar attention. Besides, he was well acquainted
with all the localities that formed the basis of the plans,
as well as the different rivers from which it was pro-
posed to obtain water. He observed that « Mr. Tel-
ford stated seventy-two cubic feet of water per second,
which in twenty-four hours will give 6,220,800 cubic fect
for the produce of the Verulam and Gade united ; and this
being only one-third of a week’s consumption, it would
therefore require threc days water instead of one, as
stated by Mr. Mills, to be delivered into' the reservoir
for a week’s supply.” Besides, “if such a plan were
adopted, a great portion of the branches of the Colnc
would be left dry for three days ; for instance, in those
parts from the head of the mill to the tail, whatever the
fall might be; thus the mills would be stopped for want
of water three days and a half out of the seven.” Hence,
there being 85 mills below the points at which it was pro-
posed to take the water, it would be necessary to purchase
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every mill on the stream, exclusive of the amount required
for injury to ornamental waters to gentlemens’ scats.
"The junction of the Verulam and the Gade, would be an
expense of 139,000L ; * and estimating the miills at 855
horses’ power, the compensation for them alone would be
ahout 450,000/.+ It appearcd likewise that the Veru-
lam received drainage from the towns and villages situate
on its banks, as is probably the case with every other
river, and consequently must be equally objectionable
with the Thames.

At different titnes Mr. Auderson has made experiments
with a float, to ascertain the point to which the tide
ascends in the Thames, and the results several years
ago showed that it flowed to near Hanmmersmith ; but
his last, in 1834, proved that since the remioval of Old
Londou Bridge, it runs about two miles higher up,
besides having a quicher motion, which has had the effect
of cleansing the banks and bottom of the river.  Hence,
very little mud is perceivable in the Thames to near
Mortlake ; and although it increases in its course, it is
so trivial in the vicinity of Battersea Bridge, as to have
no <ensible effect on the water.  From the attention
bestowed by him on the state of the river, he concluded
that the water taken at Barnes Elms, during ebb and
flood, in the manner proposed by the West Middlesex
Company, would be nearly as good as at Isleworth, but
should prefer water taken opposite Sion House, because
generally it would require very slight filtering. To effect
this, it would require a conduit three and a half miles in
length, which would cost from 80,000!. to 40,0007.

The purity of the water near to Teddington, haviug
been often the subject of remark, Mr, Anderson endea-

* Minutes of Ervidence, p. 67. + 1bid., p. 68,
[ O
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vourgd to calculate the average quantity that usually
flows over the weir, so as to enable him to judge whether
it would be adequate for an ample supply. To attain
his object, he measured the distance of 100 feet on each
side of the river, and ascertained the vclocity of the
stream in that space. Three sections of its depth were
also taken at different points, which gave an average of
three feet six inches, therefore taking the height of the
water passing over the weir at onc foot six inches, he csti-
mated that the amount would be 54,412 cubic feet per
minute, and this in five hours would fll the channel of
the river at the average width of 200 yards four and a
half miles in length : but the flow in summer being two
feet in height, the quantity would occasionally exceed
75,000 cubic feet per minute.  The whole of the wate
flowing down the Thames, Mr. Auderson caleulated to be
123,000 cubic feet per minute.

The cvidence of Mr. W. ‘I Clarke, engincer to the
West Middlesex Company, and the constructor of the
Suspension Bridge at Hammersmith, placed in a promi-
nent light the absurdity of Mr. Milly's assertion, that < by
a siz-inch main from Primrose Hill, all the high service
in London might be effected in fbur hours.™ He stated
it as a fact, that it actually requires *“ ¢en and a half
hours per day, to supply the high service of that Com-
pany's district alone, from a twenty-onc inch pipe ; henee,
a six-inch main having only about one-twelfth of the
capacity of a twenty-one inch, it would require 126 hours
to perform the same service by a six-inch pipe!™ Mr.
Clarke likewise corroborated the testimony of Mr. Ander-
son, with regard to the tide ascending higher since the
remaval of Old London Bridge, and the increascd velocity
of the stréam having had the cffect of rendering the
banks of the Thames more free from silt than formerly .
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80 that the condition of the water is materially improved
at Barnes Elms, where the West Middlesex Company
intended to construct reservoirs, and procure their supply
of water, The plan was to take it at half ebb of the
tide, for about four or five hours each tide, making from
cight to nine hours in the twenty-four, the water being
then in a very pure state. Tt was to flow from the river
into a settling reservoir, afterwards to pass through a
filter, and thence conveyed by a pipe to the well of the
engine, to pass through the mains to the cisterns, without
any exposure to the atmosphere.

As the object chicfly desired was transparcnt water,
the Committee endeavoured to obtain from various per-
sons the results of their experience, by the methods which
they had practised. T.Marsland, Esq. M.P. stated that the
filter employed in his works at Stockport, occupicd about
500 square yards of surface, having a bed consisting of
three feet of gravel, and three of sand, which was
renewed once in two years, at an expense of about 40/.
The water flowed into it directly from the river; and
though its condition was worse than that in the Thames,
it passed through instantly, so as to filter 500 gallons in
a minute. Its surface was occasionally cleansed at the
cost of about twenty shillings.

Mr. J. Simpson, engincer to the Chelsea Company,
enumerated some particulars concerning the filter em-
ployed at those works. He stated that the filtering began
to operate with about four inches head of water, and con-
tinued working till it reached five feet, that being its
usual height. Though occupying only one acre, it
purified in twenty-four hours rather more than 2,300,000
gallons. According to the analysis of the water by Dr.
Bustock, 10,000 grains of the water contained only about
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two grains of extrancous matter, so that its purity must
be equal to any spring water.

‘The Committee were engaged in this inquiry, at inter-
vals, for nearly three months, and examined Mr. W. .
Mylne, engineer to the New River Company, Mr. T.
Wicksteed of the East London, Dr. Bostock, and various
other persons relative to the object of their appointment.
Mr. Mylne recounted different improvements that had
been recently effected, and others that were in contem-
plation for increasing the supply : at the same time, he
affirmed that Mr. Telford’s proposal was only what the
New River Company had in view some years ago, having
actually introduced a Bill into Parliament for the pur-
pose, but on account of powerful opposition it was aban-
doned.  Mr. Wicksteed detailed the very important im-
provements in the works that he superintended, and
remarked upon Mr. Millss erroncous and extravagant
assertioms concerning them.  To show the fallacy also of
his notion about supplying high service, Mr. Wicksteed
vbserved, that according to Mr. Smeaton’s experiments
upon the friction of water passing through pipes, it is ne-
cessary to have 121 feet head of water to overcome the
friction produced by a velocity of five fect per second,
through a six-inch pipe, for every mile in length. Thirty
feet per second is equal to twenty miles per hour ; and a-
the friction, and consequent head of water to overcome
that friction, increases as the squarc of the velocity, it
would require an immense head or column of water to
overcome it ; hence, he considered it quite impracticable
with the head of water from Primrose Hill, to produce a
velocity of thirty feet per second through a six-inch pipe
of a mile in length.  Even if water could be made 1o
pass through a six-inch pipe at the rate of thirty feet per
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sceond, it would not deliver six cubic feet per second at
the distance mentioned.*

The circumstances that have been related clearl y
display the nature and extent of Mr. Mills's qualifica-
tions to afford *“a better supply of water to the
metropolis,” than that which is supplied by the present
establishments for the purpose. Though at the commence-
ment of his carcer he professed to possess only * a slen-
der portion of common sense,” yet his confident preten-
sions and assumptions incvitably lead to the conclusion that
he considered himself to be such a superior genius, that
Mr. Telford and others were mere pigmies in a comparison
with himself. 1lis extravagant asseverations so astounded
the Committee, as to induce them to examine several other
well-informed persons, besides those already mentioned,
and the whole concurred in declaring his statements and
calculations to be fallacious. Indeed several considered
them “so preposterous, as to decm it a waste of the
Counnittee’s time to comment upon them.”  Such, how-
ever, was the oracle of Sir Francis Burdett in this affair ;
and the baronet’s patronage of his vicws, has probably
cost the nation from ten to twenty thousand pounds,
without benefiting a«single human being, excepting the
« gurveyor ™ himsclf, and a few of his coadjutors.

If the metropolis should not be well supplied, the
defect will not arise from any lack of projects for the
purpose ; and it may not be uninteresting to notice that
Mr. Martin, the artist, presented to the Committee the
plan proposcd by him in 1828, with some alterations, an
appropriate map, and a drawing to represent a rail-road.
In this, his object was not only to procure water from the
Colne at Denham, where the different branches unite to

¢ Minutes of Ervidence, p. 162.



438 HYDRAULIA,

form one stream, but w0 convey it to Paddington by a
covered aqueduct, having Jpon it a rail-road fourteen and
a half miles in length, at the estimated expense of 569,5007.
From this source, he stated it to be his intention to furnish
a supply for the West Middlesex, Grand Junction, and
Chelsea Companies® districts ; but as he had not strictly
ascertained the quantity of water to be obtained, on sub-
sequent inquiry it appeared that it would amount merely to
*¢ about one-fourth of the maximum quantity proposed ;™
and other circumstances evinced a want of that scientific
and practical knowledge which are essential for contriving
and the construction of Water Works. From documents
delivered to the Committee, it appearcd that in this
instance Dr. Turner of the London University, and Dr.
Kerrison, afforded their aid by what is denominated, * «
qualitative analysis™ of the water of the Colne, besides
the latter engaging to “ illustrate the distinction between
hard and soft water! ™ *

Various notices have recently been given of intentions
to apply to Parliament for Acts to improve the existing
cstablishments, and to form others for supplying the me-
tropolis, which will again occasion the subjeet to occupy
the attention of the public. Among them appears a
scheme for sinking « wells of 100 feet diameter, having
a depth of 100 feet, or even more, until the pure spring
water is produced.” According to the estimate of the
projector, < ecach of these will yield 100,000 barrels
every twenty-four hours, and that eight of the Water
Companies, deriving their supply from the Thames, by
adopting this method, will be enabled to supply their
tenants with pure and wholesome water ;—twenty such
wells being sufficient to supply the metropolis! ”  This

* Minutes of Evidence, y. 110
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15 also one of the plans proposed to the Committee in
1828, by a Mr. Henry Francis; but on his examination,
he admitted that the only grounds for his calculations of
their probable great productiveness were—the quantity
of water appearing in different mines in Cornwall and
other places, as well as during the excavations of the
West India Docks, the Thames’ Tunnel, some borings
at Tottenham, 8&c. He likewise acknowledged his in-
ability ¢ to speak practically, and could only argue by
analogry. »® At the time of the project being broached,
~earcely any consideration was bestowed upon it; but a
popular monthly publication has lately announced that a
Mr. Rohert Paten is about to submit to the borough of
Marylebone, a plan and estimate for supplying the dis-
trict, independently of Water Companies connccted with
river service.d A few extracts from the elaborate article
containing this statement, will convey a clear notion of
its tenour and object, and will also show how much it
abounds with invective, assumption, misrepresentation,
and dogmatism.

The writer begins his tirade by quoting from the
Report of the Committee of 1828, some passages that
were not authorised by credible cvidence, and then sar-
castically refers to the plans of Mr, Telford as disclosing
the *¢ wonderful discoveries of there being other streams
and rivers, besides the Thames and New River, which
way be brought to London, and served out from reser-
voirs for the public use.”  After designating the present
supply as deleterious and poisonous, besides stating that

¢ Minutes of Evidence, 1823, p. 16, 17.

t Frazer's Magazine, No. 59, for Nov. 1834. The article is
attributed to the author of “ Old Bailcy Expertence;” and his
assertions evinee aboul the same attention to facts, consistency,

and verity, as some others who have appeared to recommend
new projects.
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<t pure water is the result of the combustion of two part»
of oxygen to one of hydrogen by bulk, free from all
adventitious substances, whether animnal, vegetable, or
mineral,” he avers, that * almost every schoolboy knows
that such a fluid is nowhere to be found on this terra-
queous globe, except at the mouth of certain springs:
and that the farther we recede from the source, the more
deteriorated, and the less transparent will the water be-
come.”—¢ All pure spring or well water, very soon after
it is exposed to the influence of atmospheric ir,' imbibes
impurities, and is in a state of incipient turbescency ! "—
 No water can be considercd pure which has been con-
veyed by a strcam, and agitated in its passage over
various soils, exposed at the same time to the effects of
the atmosphere, which is cver dropping vegvlable impw-
rities on s surface ! ! "—*\When stagnant or in motion,
it may part with its carthy properties ; but it umformly
takes up animal and vegetable matters which, being
under the process of decomposition impregnates the
water with gascous impurities, destructive to the health
of all who usc it, cither for culinary purposcs, or as a
beverage ;—generating a varicty of cowplaints in the
opinion of Dr. Kerrison, principally those of the viscera,
enlargement of the liver, dyspeptic complaints, &c.” ¢
Notwithstanding such confident assertions concerning
the “ gaseous impuritics™ of the water being *¢ destruc-
tive to the health of all who use it,"—and also affirming
that < diseases arc very prevalent in the metropolis in
autumn,” yet this strenuous but inconsistent advocate for
pure water, has actually bestowed some pains, in the
identical descant, to prove that in gencral the residents
of the metropolis are not water-drinkers! Besides the

* For Dr. K.'s curious reasoning in support of such a statement
src chap. xx., p. 396:~400.
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following confession will still farther show his acumen and
logical deaterity, although at the same time professing to
rely upon the authority of ¢ emihent medical men !”
—**Within these few ycars our medical knewledge has
been much enlarged, yet but little advance has been made
in ascertaining the g'enert.ztm;,r causes of diseuses; plenty
of theory, but no facts. We have increased our nosolo-
rical nomenclature, and can give the derivation of our
new terms, but are unable satisfactorily to trace old or
new diseases to their source ! {"—Again—¢ It is curious
and interesting to observe the manner in which palpable
truths are frittered down, and become lost to the public,
by the ingenuity and disingenuousness of scientific men,
when called upon to support particular interests.  They
deal with axioms and facts, as if they were hypothetical ;
and with hypothescs as if they were facts, just as in turns
it serves their purpose! !"—The sagacious writer of such
a description surely did not suspect how appropriately it
might be applied to himself, when among his other asser-
tions, he actually intimates that it may be the ¢ pencrating
cause ” of the cholera !

Having so aptly illustrated his own position concerning
ignorance of the causes of diseascs, he thus boldly pro-
ceeds :—¢ The charges against them (the Water Com-
panies) are, that they know their supply is bad,—nay
destructive to health. This fact has been proved so often
that nonc can pretend ignorance of it. Their charge for
the water they do supply is most enormous and oppressive
upon the poorer classes ;—the probable average to each
house throughout the metropolis being from three to four
pounds per annum ! *  They know there is a better and

* Sec the tabular view of their respective rates, &c. at the endof
the work, from which it will appear that the charge does not
average in amount, half the sum named by this writer; and for a
very large number of honscs it is only ten, twelve, or fifteensshillings.
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as ready a supply at hand, but from a principle of mono-
poly that actuates all their measures, and from the all-
absorbing motive of gain, they oppose every attempt for
improving the supply, although it may tend to remove
a vast number of diseases, and promote the longevity of
the London operatives generall§! ™

Though the writer reprobates *“ a joint-stock company
as a jugyple, with the humbug of paying intereston capital,”
nevertheless, he states that if the inhabitants of Maryle-
bone borough take upon themsclves to manage their own
supply of water, they will be able to pay good interest
for the capital required! However, he affirms, that
<« the Government ought to undertake it, and that the
money might be borrowed and added to the national
debt !™ Thus to enable the sage contrivers of this dubious
project to realize the professed purpose of benefiting a
wealthy portion of the community, it is proposed that
the whole nation shall be burthened with the expense and
risk of their experiment, although the present average
charge for water amounts only to about one farthing per
barrcl,—a lower ratc than in any other great city. The
impropricty of stigmatizing such a trivial sum to bhe
*¢ enormous and oppressive,” is as glaringly obvious as
that facts and veracity have been disregarded in this
attempt to recommend an cxpensive scheme, which has
chicfly for its basis—*¢ hypothesis ! ™

Wherever the inhabitants of a populous district de-
pend upon wells for their supply of water, the uncertainty
and variableness of its quantity, often expose them to
great inconvenience, arising either from long periods of
dry weather, or the springs finding their way into other
places. The latter was she case of the prolific spring at
Amwell, which formed onc of the original sources for
~upplying the New River, but its produce has long since
flowed into the Lca. Common as 1s the expression—
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pure spring water, and gencrally also as the notion may
be indulged that when obtained from wells, it is freer
from admixture with other substances than that afforded
by rivers, nevertheless the recent analysis of. the trans-
parent water from the Treasury pump at Whitehall,
shows it to contain extranBlous matter to the amount of
four times the quantity of the Thames at Hammersmith,
and the filtered water from the Chelsea Works. Nu-
merous facts of a similar kind might be adduced to de-
monstrate that ¢ransparency cannot’ be deemed a proper
test of the purity of water; and although the above
instance is one irrefragable proof, has its salubrity ever
been questioned by the medical attendants of those who
have long and constantly used it for beverage and other
domestic purposes?

"T'he calculation of the productive power of springs in
London and its vicinity, is evidently founded on a falla-
cious principle ; for although holes have been bored to a
urcat depth in various places, four, six, or cight inches
diameter, and water has in some instances actually risen
to the surface, can these be deemed sufficient reasons for
a conclusion, that the same sources would furnish a con-
stant supply for wells of several hundred times the
capacity !  For a few domestic purposes, wells of mode-
rate dimensions yield but a limited supply ; and even
if they were twenty times the magnitude, how trivial
would be their aid in various importunt cases, particu-
larly in the emergencies of fires, when to extinguish the
conflagration at a single house commonly requires nearly
a thousand hogsheads? And would they contribute any
share of the supply for cleansing the sewers, and watering
the streets in summer ? .

It may not be unuseful to remark, that onc rcason
assigned for the feasibility of supplying the metropolis
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by means of wells, 15 the exuberance of water afforded 10
former ages by the springs at Bayswater, and other
places, when the population did not amount to one-fifth
of its present number, and their habits and occupations
required a less ample supply. However, the deficiency
of those sources at that period® occasioned a recourse to
the Thames and the construction of the New River:
besides the bad quality of the water procured from many
wells in Southwark, was the cause of the inhabitants
obtaining it from the Thames, much as this noble stream
may have recently been decried by sordid projectors, o
medical practitioners, who have proved themselves to be
incompetent to appreciate its genuine propertics. "I'he dif-
ferent concurring projects that have lately been announced
for obtaining it from this ample source, indicate that the
various examinations of its qualities, prove it to be equal,
if not preferable, to any other for the supply of London.

As a conclusion to this account of the numerous and
diversified contrivances to accomplish the momentous
object of supplying water to the population of great
cities, it is hoped that a few reflections will not be con-
sidered irrelevant. Various facts rclated in the prece-
ding pages, have shown the fallaciousness of the assertion
that the refuse from different manufactories imparted
deleterious qualities to the Thames; and perhaps no
statement was ever less supported by rational and credible
testimony, It is indeed far from improbable that the
substances, to which the term refuse was applied, have o
tendency to promote the decomposition of animal and
vegetable matters, and really ‘operate to render the water
pure and wholesom¢.  If the water, be turbid, it may not
be cither filthy or noxious; and generally it becomes
transparcnt in a short time, if kept still to allow the sub-
sidence of the particles which occasion its opaque ap.-
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pearance.  The fastidious may call mud and manure
filth, yet do not such substances communicate fertility to
our tields and gardens, whence we derive the choicest pro-
ductions both for sustenance and gratification? But does
any rational creature ever suspect that the “decayed
animal and vegetable matter™ pollutes these sources of
health and enjoyment # Though sordid speculators upon
the credulity of mankind have broached preposterous
notions, and excited apprehensions to realize their own
purposes, do not facts prove them to emanate from
imagination, to aid an attemi)t to substitute prejudices
and conjecturcs for deductions from many scientific expe-
viments carefully made, and also the testimony of
experience ?

The following facts will likewise afford a farther illus-
tration of the subject, as well as useful materials for
reflection. When the ingenious Dr. Beddoes was engaged
with others in his inquiries concerning the causes of con-
sumption, he found that scarcely any instances of that
melancholy and fatal discase occurred among persons
cmployed in various works, whose r¢fuse some medical
men have represented to be injurious to the Thames. In
chemical laboratories, gas-works, tanneries, &c. &c. the
worknien pursue their occupations amidst offensive smells
without any diminution of health or appetite, and pre-
sent a palpable contradiction to the statements and in-
ferences of some conspicuous dealers in pills and potions.
Besides, after the celebrated philosopher Dr. Priestley had
invented his eudiometer, he ascertained that the air of nar-
row and populous streets in a large town, actually contained
the same portion of oxygen gas, as others that were differ-
ently situate and spacmue. This is one striking instance,
among many, of the processes const.antly and invisibly
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guing on to produce a salubrious atmosphere 10 our
planet, as well a5 to preserve its eguilibrium in the sys.
tem; and chemical science has proved that, in numerous
other cases, amalogous processes concur to effect the
same object.

Among the most conspicuous in sanctioning the delu-
sive representations, that the water of the Thames was
actually “deleterious,” appeared scveral of the solemn-
visaged and silver-tongued profession, whose opinions are
commonly relied upon in cases affecting health, and
even life itsclf. But strong as were the terms employed
by them to characterize the qualities of the water, their
own statements proved that the notions they broached
concerning it were not very correet. and originated i
conjectures, or unauthorized inferences.  Perbaps, how-
ever, like the Egyptian priests in ancient times, they
have exateric and esoteric doctrines,—the former for the
public, and the latter for the initiated.  Because a small
portion of sulphuretted hydrogen, or saline matter, hap-
pened to be mixed with the immense mass of water form-
ing the stream, they depicted its qualities as “ injurious
to health,” and * likely to produce some fatal epidemic;™
yet with palpable inconsistency, their frightened, if not
afflicted patients are sent to Bath, Cheltenham, Harro-
gate, and other places, where the same or similar sub-
stances constitute the principal ingredients in the water !
Indeed some modern ““oracles of health™ have frankly
confessed that cases of hypochondriu, formed a source of
their most profitable practice; and others may have
cherished the desire of rendering it more lucrative by
appending to it—hydrophobia ! Their confident assertions
are recorded in public documents, and incontrovertibly
demonstrate that the potent and creative faculty—imagi-
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naution®—furnished the chief materials for their terrific
picture of the condition of the ‘Thanies ; and whilst pre-
tending to much knowledge of its properties and effects
upon the human frame, actually exposed their own
deficiencies. :
Though the preceding remarks may be strictly appli-
cable to various individuals, yet to the same profession
belong many men, whom every intelligent and discrimi-
nating lover of his species must admire and esteem, for
the diversity of their talents, attainments, and virtucs.

* The conduct of some of the ’yclept “eminent medical men”
in these proceedings, excited emotions which it would be impos-
sible for the writer adequately to express, for it recalled to me-
mory many hours, when with agonizing solicitude he sat by the
couch where beauty, intelligence, and moral worth lingered the
victims of ignorance, cupidity, and craft. The complaint of an
endeared relative was pronounced by one of her medical atten-
dants to be merely an affection of the imagination, and he candidly
said 50; but another having impressed her with the notion of
hix really understanding her conststution—the usual cant of such
practitioncrs—he administered pills and potions till fncurable
debilety occasioned this lovely female to languish for years, an
object of compassion for her sufferings, and admiration for her
talents and virtues.  But she was only a single instance of three
sisters, who, from similar causes, have strongly exercised the
sympathies, and roused the indignation of the author, to whom,
about thirty years ago, a very clever young man, then assistant to
his uncle, solemnly asserted, that the greater number of their
patients had not actually any disease, cxcept an affection of the
imagination! Moreover, he affirmed that making pills with
bread, mixing and bottling coloured or camphorated water, consti-
tutéd a great part of his own employment in the surgery! The
medical sages doubtless consider such admixtures perfectly pure
and wholesome in their costly phials; hostile as they may
apparently be to Thames’ water, or the Water Companies, for
charging about one farthing for thirty-six gallons! In numerous
momentoys cases have the defective knowledge and clashing
opinions of this order been the subject of remark; and it yet
remains to be proved, whether the recent parliamentary inquiry
cancerning the state of medical education, will effeet any great im-
provement in their qualifications.
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But unfortunately there arc others, who claim the public
confidence, without endeavoaring to be entided to it,
either by the possession of useful knowledge or superior
ability. Deplorably extensive is the mischief which such
persons have the power and opportunity of producing
in family circles, and how frequently have their dismal
looks and pestiferous tales strongly affected the minds,
and depressed the spirits of delicate females, whose con-
fidence in their qualifications induced them to swallow
coloured pills and potions, till health was irretrievably -
paired, and their capacity for domestic enjoyment utterly
destroyed? The instances of this kind of ¢ffect on female
sensibility, so agomizing to the feclings of affectionate
relatives and friends, are probably numerous, amongst
the great population of the metropolis : and when those
who profess to promote health and comfort, sap the
foundations of both, by delusive pretences or exciting
groundless alarm, can any reprehension be too severe that
sorrowful indignation may have the power to bestow upon
such conduct ?

Finally, a variety of principles incessantly exercise
their agency, and concur to effect important changes, that
are subservicnt to the well-being and ¢ perfection of this
complex, stupendous scheme of things.”  Such mutations
seem to be essential to the existence and support of am-
mated beings, though persons possessing a scanty know-
ledge of the economy of nature may decry them, and
dilate upon the impurity of both air and water, to attain
temporary objects. But the light of science has cnabled
civilized and cultivated man to penetrate some of the
astonishing recesses of nature; and by the vigorous
exercise of his facultics, to discover many very curious
decompositions and combinations, which accomplish the
beneficent purposes of the Ommipotent Creator of the
Universe.
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50 APPENDIN.

RESULTS OF EXPERIMENTS TO ASCERTAIN THE
DISCHARGE OF WATER.

Interesting and important as is that part of Hydrody -
namics relating to the conveyance of water, in pipes and
vpen conduits, nevertheless, theory has afforded compara-
tively little aid, to guide the judgment of persons engaged
cither in constructing, or superintending water-works.
However, in order to compensate for the defect, various
individuals, possessing very superior mental endowments,
have made numerous claborate and ingenious experiments
and among the most celebrated, are the names of Smea-
ton, Brindley, Bossut, Du Buat, Prony, Girard, Ven-
turi, and Michelotti. The followmg tables contain the
principal results of their skilful and uscful cfforts, for the

improvement of this braneh of art.

TABLE I

Shewing the quantity of Water discharged by Orifices of diflerent

diameters, in one Minute,

— . , Nuinber of cubi
!Hciglu of the Water above Pormand Pasitlon Diameter of the ool oed |
i the centre of the Orifice. { of the Orifice.  Orificc inluches. ™", Minere.

|Feet.  Inches. Lines. |Creular and’ lg fg:i:

g i 8 10 Horizontal, X 2 37,‘.”’3
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TABLE I1. .

Comparison of the theoretical, with the real discharge of Water,
from an Orifice of one inch diameter, at differcat height.,
Ly Bosscr., .

l\:wuzm of the {
t
ater an the The discharges as The real dmchnrges

Reservoir . calculated from The Ratio of the Theore
above the een- theor, . fmm ¢xperiments, : Me
e of the an theory {','“?b"’ - cubse Inches | tical Changes.
fice,

Paris Fedt

] 4381 2722 to 0-62133
6196 3846 W 062073

789 4710 w 062064

4 8763 3434 o 0-G20:34
3 9797 6U75 » 062010
6 10,732 6454 » 062000
7 11,592 7183 w 061965
1 12,392 7672 w 061911
9 13,144 135 ,» 061892
1 13,855 8374 w 0-618N3
" 14,330 X990 w OGIRT3
12 15,180 Y384 w 061819
13 15,797 9764 . 061810
14 16303 10,130 w 061795
16,968 10,472 . 061716

TABLE III.

The quantities of Water discharged by Vertical Orifices under
different heads of Water, according to MicHELOTTI ¢

Experiments.
Diameter | Timeof )
Height aliove the centre of the [of the Cir-jthe Wa- Cubic Fect of Water dis
. Oriffce. cular Ori-jter run- charged I
tice. niug
X " Feet. |lm:lws' Lmu :an Inches. |Minutes.| Feet. [ Inches. | Lines. |
| «, LR ! 0 15 | 542 10 6 |
; ] 7 l I 0 3 12 [ 570 { 1} 8 !
i-n 7 410 s [sa| 3| 7 l
i, [ 9] 5 i 0 30 [488| 8 3 |
‘u|sin[u 2 | 2w (59| 6| 5|
r20 010 0 10000 20 1575 5 10
s oj 600 60 | A7 4 3
'nls;n 0 1 60 (324 1 5 !
a2 0 60 | 444 6 3!
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TABLE IV,

Showing the results of Experiments made by Meysrs. Sxpaton
and Brivoiry.

‘llmf (}l:‘he ‘:‘;""”’ R ’

of Water |Form snd Diame-; Time of the Water [Cublc Fest of W
r“':l'l: m;p: ter of the Orifices. s Tuniing. i ter disc huled‘ '
- A R '
‘ Feet } Tnch Square : Min. Sec i ‘
, I ! 1 P9 22 o
: ‘.’. § 1 6 - 40 . 20

! 3 j 1 5 0 . X

} 4 ' ) 4 M 20

i 5 ; 1 pd 4 20

TABLE V

Showing the results of BosstT's Experiments with pipes of
different lengths, and inclined s as to furm the hypothenuse
of & right-angled triangle;—the hypothenuse being to the
altitude, as 2124 to 241,

Head of Water Diameter of Pipe Length of Pape in Cubie inches dis '

. i anches. i linen fect chmgml in & minuie

P w1 e 5 aos

! 10 ‘ 16 ' 118 : 501

! 10 16 177 \ 5795 I

TABLE VI

Quantitics of Water discharged by rectilineal and curvilineal
pipes, fifty feet long and onc inch diameter, in Bossur's

Experiments.
| Height of Water Cubic inches o]
in the Form and Position of the Plpes. Water discharged
Reservelr. ‘in a Miuute
Feet. Inches. i
0 4 |Rectilineal pipe placed Imumm!y ' 576
S i aamt SRS T 1050
Curvilinesl with the.Ficxures lying[ i 5
0 4{hoﬂmun,... Rt 40
1 0 ditto . . 1030
0 4 Diun with the Flexures hccd ver- l‘ 520
: teally snd » slight inclination ’
1 0 Diwo dio dite. . . . . 1025
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TABLE VIIL

The results of Messrs. Smraton and Brixprey’s Experiments

to ascertain the quantity of Water discharged from a rescr-
voir by recumgular notches.

Width ol notc-he; (‘ulnc Feet of Wa- !

1 inclics. l)cyth in Inches. | ' ter dnscharm.d ,‘I‘xme of cach Experiment
} % Min. See.
t : 1 ' 20 .7 16
N 13 20 4 55 l
6 2:;, 20 2 19
i 3 S 33 |
6 [} 2 0 30 !
6 H 20 i 0 46
6 H . 20 . ) 26
6 N ' 20 3 55

6 0l ‘ 20 i 0 42

TABLE VIIL

Showing the results of Dv Brar's Experiments to determine the
quantity of Water flowing over & weir 18§ English inches in
length.

L}

Depth of Channel i Culne hc! ur “nuractu hﬂmaud quunmy by the,

i
Fogiish Fee® ally dns(hnn,ul l rule,
1778 i s | 524
3199 , 122 \ 1218
4665 | 2153 | 2155
6753 | 3730 377l

The rule for the above cstimate is,—multiply the
square oot of the cube of the depth of the upper edge
of the wastcboard below the surface of the water by 114,
and then by the length of the wasteboard, which will give
the quantity in English inches.

If the quantitics in the preceding tables be analysed
and compared, a remarkable coincidence will be perceived
although there are some differences; and their approxi-
mation to uniformity hasled to the following conclusions :
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1. That in equal portions of time, the quantities of
water discharged from a reservoir, by orifices of the same
diameters, and with the same head of water, are ncarly
as the areas of those orifices.

2. That in equal portions of time, the quantities of
water discharged from a reservoir, by orifices of the same
diawmeters, but under the pressure of different heads of
water, arc nearly as the square roots of the correspond-
ing heights of the water in the reservoir, above the centre
of the orifices.

3. That in equal portions of time, the quantities of
water discharged from a reservoir, by apertures of dif-
ferent diameters, and under diﬂi-rom‘heads of water, are
to one another in the compound ratip of the areas of the
respective apertures, and the square roots of the wights
of water in the reservaoir.

The disparity between theorcetical calculation, and the
read discharge, according to Bossut’s experiments ("Table
I1.) demonstrates the necessity and importance bf
bestowing much attention to various considerations, in
planning water-works for the supply of towns. In long
trains of pipes, having different diameters, curvatures, &e.
friction and other circumstances, so greatly modify and
retard the motion of the water, as very materially to
diminish the quantity discharged in a certain portion of
time ; hence a proportionate increase of their dimensions
becomes requisite, to render them completely effective for
supplying distant points, in a limited period.

THE END.

Pronted by W. {1 Cox, 3, Great Queen Btreet, Lincolu's «no Plplds,
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