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CANADIAN MAGAZINE OI SCIENCE

[Mareh, 1883.

ANTWERP WATER WORKS AND USE OF SPONGY
IRON FOR FILTERING.

At the eighth Mecting of the Session of the Institution of
Civil Lngineers held on Tuesday, the t61h of January, Mr,
James Branlees, FR.8.E,, President, in the chiar, the Paper
read was on ““ The Antwerp Water Works,”" by Mr. William
Auderson, M. Inst. C.l.

The Author commenced by stating that in 1579 the conces.
sion for the supply of water to the city of Autwerp fell wmto
tho hands of lis firm.  Antwerp had a population of 200,uu¢
inhabitants ; it ranked as the third largest port in Europe, anid
was being rapidly extended and embelisshie t. - Provions to the
construction of the works the water supply was derived from
shallow wells and open canals,  As the sewage arrangements
were very imperfect, the well water, though clear, bright, and
sparkhng, was for the most part dangerously contwminated,
The scheme adopted Ly the Authmi's firmy, the only one prac
ticable from a firancial point of view, was onginally suggested
by Mr. J. Quck, M. Inst. C.E.. and consisted in taking the
waters of the rniver Nethe, an ailluent of the Escaut, at a point
11 nnles trom Antwerp. where 1t was crossed by the Malines
Road. The waters of the Nethe wese, however, quite unfit to
compete with the existing supply, afteronly ordinary filtration
through sand, because they were greatly coloured by gpeaty
matter, and very finely suspended mud, which could not be
separated either by subsidence or filtration. Motewver, there
would have been great risk in introdueing into an important
town, watcr flom a river which flowed through a highly cul-
tivated and popnlous coustry ; and the attempt to supply Ant-
werp from the Nethe would probably never have been made
had not Professor Bischot’s process of filtration through spongy
iron come under the notice of the Author. The properties of
finely divided metallic iron as a material for filters had, for
some time, attracted the attention of chemists. Professor Bis-
chof, Dr. Franklaud, and Mr. Hatton had demonstrated that
it possessed the power of destroying organic impurities, remov-
ing colour, separating finely susp nded matter, softening, and
above all, destroying the germs of putrefaction, of bacteria,
and prohably those of epidemic diseases. To coufirm the evi-
dence afforded by laboratory experiments, and by spongy iron
domestic filters, which had been in use for some time, it was
determined to carry out experiments on a large scale at Wael-
hem, the vroposed site of the intake of the worky, under the
auspices of Mr. Ogston, Assoc. Inst, C.E. The arraugement
recommended by Professor Bischof took the forn® of a pair of
filters, having an aggregate area ol 630 square e¢t. The first
filter was to be placed on a higher level than the second, and
to be filled with a bed of spongy iron aund gravel, mixed in the
proportion of one to three, covered by a layer ot ordinary niter
sand, the oftice of which was to separate the grosser suspended
matter. In this filter the water would becoine charged with
iron, to eliminate which it wus to be exposed to the air, and
passed through a second or ordinary sand filter in which the
red oxide would be deposited. The experiments were carried
on for threo months, aud proved so satisfactory that all doubts
about the efficacy of the process were removed, and the designs
were made for the permanent works,

The terms of the concession required a daily supply of 33
gallons per head for 175,000 inhabitants, or nearly 6 million
gellons per day ; but, in the st instance, the pumping ma-
chinery and main were to be laid down for only 40 per cent.
of that quantity. The works consisted of a 42.inch intake
pipe, two setthng ponds of an aggregate capacity of 2,640,000
gallons, a pair of Airy's screw pumps, worked each by an in-
dependent engine, for raising the settled water 19 feet into the
spongy iron filter beds; threo spongy iron filters having an
aggregate atea of more than 31,000 square feet, three sand
filters of the same area, two cast iron filtered water tanks,
containing together 340,000 gallons, and two pairs of heam
pumping engines of 170 H. D", each, together with their boilers
and fittings.  The Nethe being a tidal river, carrving up the
drainage of Malines on the flood and bringing down that of
the villages on 1ts upper waters on tho ebb, the authorities
prescribed certain hnnts within which slone the waters should
be taken ; thesc restricted the time avalable for filling the
setthng ponds to alout three quarters of an hour in each tide.
The setthng ponds, of a capacity to hold twelve hours supply,
were excavated immedintely in tear of the riverbank and hned
with dry stone pitching. The uature of the groumd was ex-
ceedingly treacherous, a bed of water-logged silt extending
under the whole area, at a depth of 6 to 7 feet below the sur-
face ; it was thought prudent, therefore, to construct the filter
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beds entirely of earthwork resting on the surface, and to trlls:I
to puddle limngs Lo securo the necessary water tightness, and
to adopt pile foundations for the engine house and chimuey.

The environs of Autwerp being very Hlat did not permit of a
high service rveservoir being coustructed, the filtered water-
tanks wero, therefore, plaved close to the engine house, nud
the service was mamntained by uniaterrupted running of the
engines, which, for this purpose, wers arranged in pairs, each
pair coupled at right angles, so that they could run at any
speed between 1) and 22 revoluttons per minute. Lo provide -
against the effect of frost, the novel expedient was adopted of
hieating the water, as it tlowed to the screw pumps, by means
of mjected steam, the Aunthor statng that the experience of
last winter seemed to indicate that the arrangewent would
prove cflictent,

The result of exghteen months working had been very satis.
factory, the water having rewained pure, bright and clear
throughout the time. The spongy iron had wvot shown any
sigus of deterioration or wasting ; and Dr. Frankland, who had
visited the works, had reported very fuvourably of the process
employed, not only with respect to the chomica’ condition of
the water, but also with reforence to the complete des ruction
of bacteria and their germs.

The water from the pumping station was carriel :na 20
inch maiu for 10 milos arong the Malines Roud ; its contise wag
d 'scribed at length, together with the appliances for getting
rid of air aud of avoiding dangerous shocks. The distabution
of subsidiary mains and service pipes in'the city was explain-
ed, together with the manuer in which the various services
were laid on. By the system adopted a constant circulation
was kept up as fav as possible in the distribution pipes
throughout the city. It permitted a ranges of pipe« to be
ghut off without stopping the supply of the neighbouring
streets, aml even often enabled the service to be kept up when
portions of one of the muins had to be shut off. A compari-
son was instituted as to the relative cost of German and En-
glish pipes.  ‘The manner of testing, as fast as the pipes were
laid, was described, and the Paper concluded with the state.
ment that the works were erected in fifteen mouths, at & cost .
of £280,000.
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ON GOVERNING ENGINES BY REGULATING THE
EXPANSION.

BY WILSON MARTWELL OF LEEDS.
(Concluded from peye 50.)

Perfect governing.—Perfect governing with automatic expan.
ainn gear e illustratad hy Fig 7, Page 40.  The fall line on
the lowest third of the dingram indicates the load, that is, the
mean pressure on the piston which would exactly balance the
load : this may becalled the independent variable. Thedotted
power-line running beside it shows the actual mean pres-ure
on the piston, or the power. [t is ohvious that the spaces en-
closed between the zero line and the load line, and between the
zero line and the power line, will on the average be equal to
each other,.as illustrated by the horizontally and vertically
shaded spaces. When the load is iu excess, the speed and the
position of the governor will fall. When the powerisin excess,
the speed and the position of the governor will rise. The
disgram is merely illustrative, and not quantitative. Thus the
]oaﬁ is supposed to rise suddenly from 3 to 4, andsimultancously
the speed of the engine, the poxition of the governor, and the
mean pressuve on the piston begin to vary, until the power
Tives to halance the load. Tho speed then.remains uniforn:, but
rather slower. This 1s shown by all the -lines changing to
position 4, und remaining there. The horizontally <hadvd
space represents the power given out by the fly-wheel. Further
on the load is supposed to fall to 2, and the speed to rise to 2,
The vertically shaded space then represents the power absorbed
by the fly-wheel.

Retardation from storage.—This is illustrated by Fig. 8,
Page 49, The load is supposed to vary from 2 to 4. The
speed line falls trom 2to 4, and the governor line ioes the
same ; but owing to the storage tho mean pressure or power
line does not simultancously vise to line 4. The apeed there-
fote continues to full, «ay to line 5, aud the governor, instead
of remaining at position 4, falls to position 5, thus putting on
too much steam. The speed will then begin to rise again until
too much steam is shut off ; and in consequence several ascil.
}nti(;ms of speed take place without any further change in the
oad.
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