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SAND FILTRATION. 105

Filtering Head.—This is the head of water necessary to foree
the water through the filter beds, overcoming the friction of the
sand and of whatever draining arrangement is adopted. On it
depends the speed of filtration, and it is therefore of the highest
importance that it be accurately regulated.

For the speed of filtration given above, the filtering head will
be only a few inches when the bed is new, or when the sand has
Just been washed. It gradually increases, however, as the sand
gets clogged. When it reaches about 2 feet 6 inches, or, at the
outside, 3 feet, the filter bed needs cleaning, and the head should
never on any account be allowed to exceed this latter figure,
otherwise the sand will be mnconveniently compacted, and very
likely fissured, allowing unfiltered water to pass,

The cut shows diagrammatically the drain from a filter and

Fig. 101.—Diagram illustrating the filtering head.

a filter well. The level of the water in the filter well is that of
the highest water in the clean-water reservoir plus the small head
necessary to drive the water to this reservoir. The difference in
level of this water in the well and that in the filter bed—that is to
say, A—is the “ filtering head.”

Were the arrangement merely that shown diagrammatically in
the cut, there being no check for the water between the filter and
the filter well, the action would be most imperfect. At first the
water would flow through the filter with impetuous velocity, the
filtering head being chiefly absorbed by the draining arrangement,
and the filtration would be very inefficient. Soon the filter bed
would clog, the velocity would be reduced, and the sand would
get compacted, or very likely fissured.

The commonest arrangement for controlling the flow is merely
a sluice valve between the filter bed and the well, which is opened
more or less, as may appear necessary. As, however, the friction
of the bed is constantly varying, this arrangement is most









108 THE WATER SUPPLY OF TOWNS.

latter at its base, and through which filtered water was free to
pass.

«Tn the wall of o common to B, and also at the floor level,
was an opening into B that could be closed wholly or partially by
a sluice shutter worked in the upper room. In the wall separating
5 and ¢ was formed an aperture rectangular in elevation, with its
<ole about 1 metre 56 centimetres (5:12 feet) above the floor of
chamber B, and opening into c. To that aperture, and flush with
the face of the wall in B, was fitted a brass or oun-metal plate
with bevelled edges. A pipe, controlled by a sluice valve, passed
at floor level from chamber B to chamber ¢, and gave the means
of flushing out A and B when necessary. In ¢ were outlets con-
trolled by valves, and by which water passed to the filtered water
or to waste, as the case might be.

“The object of the whole arrangement was t0 enable a constant
head of water to be maintained in chamber 3, on the thin-lipped
rectangular orifice, i the metal plate already referred to, and
thus to secure a constant discharge from the filter. The constant
head on the orifice was secured by the action of the shutter at
the bottom of chamber A, regulated by the readings of the gauge
rods and floats in chambers A and B.

« The flow of water to the filter was also regulated by a sluice-
valve, which was automatically controlled so as to automatically
maintain a constant depth of water on the filter. As the filter
became gradually foul, the flow through the material would
gradually decrease, but by adjusting the valve in o so as to
increase the aperture into B, the charge on the metal plate could
be kept up, and also the water in & would fall, giving a greater
head on the filter required to maintain the normal rate of flow
through the sand. At last the water Jevel in A would fall to the
normal level of that in B, when the regulated flow through the
orvifice could no longer be maintained. The supply was then shut
off and the filter cleaned. The work of regulation was carried
out with perfect ease and certainty, and the rate of flow through
the orifice was not allowed to exceed 2 gallons per square foot
per hour, or 432 gallons per square yard 1in twenty-four
hours.”

Nothing is said in this description of means of filling the filters
with filtered water from below, but Mr. Gill is well known to be
an advocate for so filling filters, and any engineer will be ﬂ.blg.
readily to design means whereby with this * three chamber
arrangement water could be run under the sand to fill the filters.
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110 THE WATER SUPPLY OF TOWNS.

When it becomes necessary to fill the filter bed again from
below, the corresponding telescopic tube is lowered as far as pos-
sible, and, if need be, the water flowing from the other filter beds is
made to « head up ” in the well by partially closing the sluice valve E.

Figs. 114 to 119, Plate XXX., illustrate a scheme designed
by the writer in 1888 for the Tokyo waterworks, and afterwards
adopted in the Osaka and other waterworks., The object of this
arrangement is to do automatically what is done by hand in the
case of the telescopic-tube system of Plate XXIX. Figs. 118
and 119 show the general arrangement, and this will be readily
anderstood if it is perceived that, when not either opened or
closed by hand, the valves A, B and ¢ are of such a nature that
they automatically maintain a constant discharge of water through
them, whatever may be the difference in the pressure at the en-
trance side and at the delivery side, so long as the difference does
not fall below a certain small minimum.

The valve is shown in detail in Figs. 114 to 117. The
working drawings were made by Mr. J. Sakamoto from hand
sketches by the writer.

The valve depends in its action on keeping a constant differ-
ence of pressure on the two sides of the diaphragm «, which has
a circular opening in the middle of it. A constant difference of
pressure in such a case results in a constant discharge.

The action is as follows, The water enters at b and flows
through the balanced valve ¢ ¢, an outside view of which 1s
shown in Fig. 117.. It will be seen that water can pass the valve
when its position is at all lower than that shown in Fig. 114, and
that the lower the valve falls the freer will be the flow.

At starting the position of the valve will not be that shown in
the drawing, but the valve will be resting on the bottom of the
cast-iron casing. The water flowing through the valve first meets
considerable resistance at the diaphragm, because the arvea of
eross-section of flow is there first contracted, and there is produced
a difference in pressure between the water within the valve-casing
and that without. As the piston d is in free communication with
the inside of the casing on its lower surface, with the outside on
its upper, the result of an increase of the pressure on the lower
side, as compared with that on the upper, 18 to raise the piston, to
reduce the flow of water through the valve ¢ ¢, and to reduce the
difference of pressure on the two sides of the diaphragm, and con-
sequently on the inside and the outside of the valve-casing, and on
the two sides of the piston. Thus a balance is reached, and the
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116 THE WATER SUPPLY OF TOWNS.

making any disconnection with the main. When the water comes
off clear, it is an indication that the sand has been sufficiently
washed ; the flow is stopped, and the hopper-shaped vessel is
tipped over in the direction 1, the sand being received in a wheel-
barrow or truck.

These sand-washers are made in “ batteries,” a trunnion frame
being, in this case, common to the hopper-shaped vessel on each
side of it, except at the two ends of the battery.

In the Proceedings of the Institution of Civil Eugineers (vol. X1x.,
p. 236) is a paper entitled “The Filtration of the Miigell Lake
Water Supply, Berlin,” by the late Mr. Henry Gill, M. Inst.C.E.

The paper is well worth reading throughout, and particularly

Figs, 123 (a) and 123 (1).—Walker's patent sand-washing apparatus.

interesting is the description of the sand-washing machinery, on
a large scale, used in connection with the works. Subjoined 1s
an abstract of the deseription: On one side of the floor of the
washing house is the depot for dirty sand, on the other that
for clean. The floor of these store places, each for about 2,600
cubie feet of sand, is formed of granite slabs set in cement. There
is an 8-HP. steam-engine, which works the sand-washing
machines, and a centrifugal pump to supply them with water.
The construction of the drum of one of these machines is seen
in Figs. 124 (a) and 124 (8). The engine turns the drum at
the rate of 8 turns per minute, and the centrifugal pump












120 THE WATER SUPPLY OF TOWNS.

“The polarite bed, including layers of sand and gravel, need
never exceed three feet in depth. . . . . The granules of
polarite being very porous, water filters through them as well as
around them. Hence about twice the quantity of water will filter
in a given time through a polarite bed than through an ordinary

cand filter-bed of the same size, . . . . At the same time
polarite . . . . will do what sand cannot do; will purify
water by oxidizing the . . . . organic matter in solution, and
making them innocuous. . . . . A goodplan of a polarite filter

is to place at the bottom rows of three-inch or four-inch agricultural
drain tiles at suitable distances apart, filled in between with large
shingle or broken stones, then a layer of gravel four to six inches
thick, above that four inches of sharp, coarse sand, then polarite
mixed with sharp, coarse sand in proportion fo suif the quality of
water to be purified, but so as to form a layer twelve inches n
thickness : and lastly at the top nine to twelve inches of sand,
making a total depth of filter of two feet mine inches to three
foot two inches. Space must be provided above the sand for
o sufficient depth of water according to the speed of filtration
required.* . . . . Ivery square yard of filter should contain
about 360 pounds of polarite. . . . . The top layer of sand
acts as a strainer, and arrests floating particles suspended in the
water.. . . . . The lower layer of sand merely acts as a
cushion to keep the finer particles of polarite from being washed
out of the filter.”

Tt is difficult to get reliable figures as to the maximum filtering
speed permissible with a polarite filter bed, but it seems to be
higher, in every case, than is effective with a common sand bed,
sometimes much higher. T have read that, at the Reading Cor-
poration waterworks, filtration through polarite is effectual with
a filtering speed of 150 feet in 24 hours.

Use of Metallic Iron for Purifying Water.—The theory
of the action of metallic iron on water which contains organic
matter in solution has already been touched on. Professor Gustav
Rishof has the chief credit of introducing the use of metallic iron
for the purification of water, and to him is due the application of
“ gpongy iron.” On a small scale, for domestic filters, this sub-
stance has been highly successful. It has also been used with
some success on a large scale. The water 1s first filtered through

# There would seem to be some confusion, here, between the depth of water
over the sand and the filtering head.
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PIFPES FOR WATERWORKS. 225

either inside or both inside and outside. The idea is to gain some
of the lightness of wrought-iron or steel pipes, with some of the
stiffness of cast-iron pipes, and also to avoid the likelihood of
rusting.

The use of stoneware or fireclay pipes has already been
mentioned in the chapter on the Flow of Water in Pipes and
Conduits,

Cast-iron Pipes.—These pipes are of two different kinds,
according to the nature of the joint used to connect one with the
other. There are flunged joints and spiggot and faucet (or spiggot
and socket) joints.

The flanged joint is illustrated here (Figs.198,199). It is made

Figs. 198, 199.—Flanged joint for waterpipes,

watertight by covering the face of the flange with red-lead putty
(made by working up white lead in linseed oil with dry red lead),
imbedding a piece of string for two or three turns, and serewing up ;
or by screwing up on a ring of gutta-percha or lead or soft copper
wire. A rubber ring will also serve between the flanges. Flanged
Joints are used extensively in connection with waterworks for con-
necting pipes with valves and other special fittings. They are to be
preferred in any case where it is likely that it may be necessary
to break the joint at any time. A flanged joint can be taken
apart and remade much more readily than a spiggot and socket
Joint. Flanged joints are not used on long lengths of straight pipes,
because, for one thing (for no reason that is very evident), they
are considerably dearer than socket pipes. The main objection to
their use is, however, that they do not allow in any way for the
contraction and expansion that take place in every long pipe on
account of change in temperature. There is a further objection
to them when they have to be shipped, that they do not pack so
well as socket pipes,
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PREVENTION OF WASTE OF WATER. 250

to imagine a better. An illustration of this meter is given below
{Fig. 226).
The flow of water from A, by B, ¢, » to a is indicated by the

s N

R D g

Scole ]
L2207 667§ 3 tou pamchey

Fig. 2 G. F. Deacon’s © District” water meter.

arrows. It may be stated that the only practical difficulty that

was met with in designing the meter was that of obvi mtmu- the

(.llbtlll‘blﬂg effects of the “ smrhnrr of the water. In the form
B 2
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ARCHITECTURE, BUILDING, ete.

Building Construction.
PRACTICAL BUILDING CONSTRUCTION: A Handbook for

students Freparing for Examinations, and a Book of Reference for Persons En-
gaged in Building. By JouN PARNELL ALLEN, Surveyor, Lecturer on Building
Caonstruction at the Durham College of Science, Newcastle-on-Tyne. Medium
8vo, 450 pages, with 1,000 Illustrations. 121, 64. cloth. [Frest pocbiished.

““The most complete exposinon of building construction we have seen, It comtaing all that is
TECessary to prepare students for the various examinations in building construction. " — Sniladime News.

**The author depends nearly a< much on his diagrams as on his type. The pages sugrest the
hand of a man of experience in building operations—and the velume must be a blessing to many
teachers as well as to students."— ke Arekifect.

** The work is sure to prove a tormidable rival to great and small competitors alike, and bids fair
to take a parmanent place as a favourite students’ text-book, The large numter of illustrations deserve
particular mention for the great merit they possess for purposes of reference, in exactly corresponding
%o convenient scales."'— Four. Fmre. Brit. Archis,

Masonry.

PRACTICAL MASONRY: A Guide to the Art of Stone Cutting.
Comprising the Construction, Setting-Out, and Working of Stairs, Circular Work,
Arches, Niches, Domes, Pendentives, Vaults, Tracery Windows, &c. &e. For the
Use of Students, Masons, and other Workmen. By WiLniam R. PurcHASE,
Building Inspector to the Town of Hove. Royal 8vo, 134 pages, with 5o Litho-
graphic Plates, comprising nearly 400 separate Diagrams, 7s. 6.4, cloth.

[ fiest pubiiched.

Concrete.

CONCRETE : ITS NATURE AND USES. A Book for Architects,
Builders, Contractors, and Clerks of Works, By GeorgeE L. SUTCLIFEE,
A.R.I.B.A. 350 pages, with numerous Illustrations. “Crown 8vo, 7. 64, cloth. 3
*“The author treatsa difficult subject in a lucid manner. The manual. fills 2 long :I'eir.fgap. It is
carelul and exhaustive ; equally usefil as a student's guide and an architect's book of reference. —
Fournal of Rapal Insditution of British Avchitects.
* There is room for this new book, which will probably be for some time the standard work on the
subject for & builder's purpose."—Glagpr Herald,

Mechanics for Architects.

THE MECHANICS OF ARCHITECTURE : A Treatise on Applied
Mechanics, especially Adapted to the Use of Architects. By E. W. Tarx, M.A.,
Author of “The Science of Building,” &c. Second Edition, Enlarged. Illus-
trated with 125 Diagrams. Crown 8vo, 7:. 64. cloth.

" The book is & very useful and helpful mannal of architectural mechanics, and really containg
sufficient to enable a careful and painstaking student to grasp the principles bearln%’upnn the ma-
jority of building problems. . . . Mr. Tarn has added, by this volume, to the debt of gratitade
which is owing to him by architectural students 1or the many valuable works which he has pro-
duced for their use,"—The Builder, Al

" The mechanics in the volume are really mechanies, and are harmoniously wrought in with the
distinctive professional matter proper to the subject. The diagrams and type are commendably
<lear."—=The Schoolmasier.

The New Builder's Price Book, 1896,
LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1896, A Com-

prehensive Handbook of the Latest Prices and Data for Builders, Architects,
Engineers, and Contractors. Re-constructed, Re-written, and Greatly Enlarged.
By Francis T. W. MiLLER. 800 closely-printed pages, crown Svo, 4. cloth.

** This book is a very useful one, and should find a place in every English office connected with
the building and engineering professions,"—Indusiries,

** An excellent book of reference. ' — A rchitect. o8

" Inits new and revised form this Price Book is what a wark of this kind should be—compre-
hensive, reliable, well arranged, legible, and well bound."—British A rchitect.

The New London Building Act, 1894.

THE LONDON BUILDING ACT, 1894. With the By-Laws and

Regulations of the London County Council, and Introduction, Notes, Cases and

Index. By ALEx. J. Davip, B.A., LL.M., of the Inner Temple, Barrister-at-

Law. Crown 8vo, 3s. 64. cloth. [Pust published,

" Ta all architects and district surveyors and builders, Mr. David's manual will be welcome,”"—
Bullding News, e SR

“The volume will doubtless be eagerly consulted by the building fraternity.”—usérated
Carpenier and Suilacr.



























































































































I e A










