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IRA 1. JEWELL, OF CHICAGO, ILLINOIS.

FILTER.

SPECIFICATION forming part of Letters Patent No. 649,409, dafed May 8, 1900,
Application filed March 3, 1900, Serial No, 7,174, -(No model)

To all wlom it may conecern:

Be it known that I, Ira H. JEWELL, of Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Filters; and I do hereby de-
clare that the following is a full, clear, and ex-
actdescription thereof, reference beinghad to
the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specification.

This invention relates to improvements in
filters and embraces as its principal features
means for cleansing the filter-bed and for
maintaining the bed in a condition most fa-
vorable for purifying the water treated there-
by, an improved construection of the filter-bed
bottom and of the filter-tank, means for con-
trolling the discharge of the filtered water
from the bed, and means for freeing the wa-
terof organic matter held in solntion therein.

Heretofore the most common method of
cleansing or washing filter-beds is to reverse
the direction of the filtered water and force
the same upwardly through the bed eitherin-
dependently or conjointly with stirring de-
vices for agitating the bed, thereby driving
out the impurities deposited in the bed, the
wash-water and theimpurities dislodged from
the bed rising above the filter-bed and float-
ing away from the same. When the filter-
bed is washed in this manner, the operation
of the filter must be entirely suspended,and a
large volume of water is required to properly
wash the bed and carry the impurities away
from the filter. TFurthermore,in accordance
with the good practice the water used for
such washing should be filtered water, as it
would obviously be impossible to properly
clean the bed with raw water or water with
the natural impurities therein. Another
method of cleansing filter-beds of relatively-
large area is shownin my prior United States
Letters Patent, No. 587,969, granted Aungust
10, 1897, which consists in successively lift-
ing portions of the filtering material from the
bed by means of a suitable pump, separating
the water and impurities from the filtering
material, directing said water and impurities
to a place outside of the filter, and redeposit-
ing the cleansed filtering material upon the
filter-bed. By the apparatus shown in said
patent the upper part of the filter-bed may

be cleansed without entirely discontinuing
the operation of filtration, or the entire bed
may be removed, cleansed, and redeposited
thereby where such complete cleansing is re-
quired, [Furthermore, it has been proposed
heretofore: to employ air in connection with
means for cleansing filter-beds by upward
washing either while the bed is being washed
or at other times for the purpose, on the one
hand, of agitating the material forming the
filter-bed, so that the wash-water will act
more effectively thereon, and for the purpose,
on the other hand, of oxygenating the filter-
bed.

It is one of the objects of this invention to
combine in a single apparatus or filter two or

‘more of the cleansing means above referred

to and heretofore employed to be used in
some instances with a special construction of
filter and to so combine their operations that
the cleansing of the filter-bed may be effect-
ed under all usual conditions surrounding a
filtering plant and with all the characters of
water which the filter may be used to purify,
whereby the individual or ecombined opera-
tions of the several cleansing means may be
depended upon to maintain the filter in con-
dition for supplying pure water at all times
ata minimuom expenditure of time consumed
in cleansing the filter, of expense of the op-
eration of cleansing, and of the volume of fil-
tered water used for the purpose of such
cleansing operation, so that the quality of the
filtered water may be maintained uniform and
at a high standard.

A further object of the invention is to pro-
vide means in connection with such cleans-

ing devices for freeing the water of objection-

able organic matter held in solution therein.
A still further object of the invention isto
improve the construction of filters, and there-
by render the operation of the same more ef-
ficient than heretofore, and to cheapen the
construction and maintenance of the same
and the convenience of installing the filter
and to provide means for controlling the dis-
charge of the filtered water from the filter.
These and other objects of the invention
will more fully appear from the following de-
scription of the invention and the statement

of the operation of the various parts thereof

in the different combinations in which they
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may be employed by the operator of the fil-
ter; and the invention consists in the matters
hereinafter set forth, and more particularly
pointed out in the appended claims.

In the drawings, Figure 1 is a longitudinal
section of a filter made in accordance with
and provided with my invention. Iig. 2isa
transverse vertical section thereof. Fig. 3 is
a plan view of the filter, showing the relative
positions of the inlet and outlet pipes. Fig.
4 is a detail plan section of the end of the fil-
tered-water tank. Fig, 5 is a detail trans-
verse section of the lower part of the filter-
tank at one end thereof, showing the arrange-
ment of the air-pipes. TFig. 6 is an enlarged
fragmentary detail of two adjacent sereen-
holders and showing the connections between
the same and one of the air-pipes. Irig. 7
illustrates the manner of connecting four ad-
jacent screen-holders with an air-pipe. Fig.
81is a detail of the means for connecting an
air-pipe to the sereen-holder. Fig.9isaplan
view of one of the cast-metal sections of which
the filter-bed bottom is composed. Fig. 10is
a cross-section therethrough. Tig. 11 is a
fragmentary detail of the means for connect-
ing adjacent sections of the filter-bed bottom.
Fig. 12 is a fragmentary view of means for
attaching together the several seéctions from
which the tank is made. Tig. 13 is a detail
of the means for adjusting the stirrer-arms.

As shown in said drawings, A A designate
the side walls, A’ the end walls, and A? the
bottom wall of a filter-tank, which tank is
herein shown rectangular.

A?® designates as a whole the filter-bed bot-
tom, which is supported above the level of
the tank-bottom A? and on which the filter-
bed is sustained in the usual manner. Said
filter-bed bottom is supported upon the up-
per ends of a plurality of columns A* A%
which rest at their lower ends on the tank-
bottom, as herein shown. Said eolumns are
attached at their upper and lower ends to the
filter-bed bottom and filtered-water-chamber
bottom, respectively. A5 A’ designate lon-
gitudinal chambers, one on each side of said
filter-tank and desirably extending the en-
tirelength thereof. Said chambersare formed
between the upper edges of the side walls of
the tank and horizontal and vertical plates
a o', attached to said side walls, the vertical
plates extending above the upper edges of
the side walls, as shown in Tig. 2. Said
chambers are independent from each other
and are each connected with raw-water-inlet
pipes and waste-pipes and in the usual op-
eration of the filter constitute the settling-
basins of the filter into which the raw water
is delivered and from which it overflows

~ upon the filter-bed and constitutes overflow-

tanks into which the washing-water is dis-
charged when the filter-bed is being cleansed
by forcing the wash-water upwardly there-
through.

B B designate raw-water-inlet pipes lead-
ing to the chambers, and said pipes are pro-

‘therethrough.

vided with valves b b of any suitable con-
straction to control the passage of water
C C are the wash-water-out-
let pipes connected with said pipes B inside
the valves thereof and designed to direct the
wash-water from the filter to a sewer or like
place. The pipes C are provided with con-
trolling-valves ¢. When the filter is in its
usual operation, the valves ¢ are closed and
the valves b opened, and when the filter is
being cleansed by reversal of the direction
of water therethrough the valvesc are opened
and the valves b closed.

D designates'a pipe leading from the fil-

7o

75

8o

tered-water chamber A® and adapted to dis- .

charge into a storage-reservoir or like place.
Desirably said pipe will be connected with a
pump E, herein shown as of the rotary type,
whereby the discharge of the water from said
chamber may be maintained uniform and

the work done by the filter readily deter- .

mined, and whereby also the operation of the
filiration may be prolonged, so that the filter-
bed need not be so frequently cleansed. T
designates a wash-inlet pipe through which
wateris delivered to the filtering-water cham-
ber for the purpose of cleansing the bed by
forcing the same upwardly therethrough.
Said pipes D and T ave provided with valves
d f, by which the passage of water there-
through is controlled.

The apparatus located above the filter for
cleansing the filter-bed from above is con-
structed and operated substantially like the
apparatus shown in my prior patent, No.
587,960, granted August 10, 1897, and is made
as follows: - :

G designates a truck carrying a suction-
pump G', preferably of the rotary type and
which has movement both transversely and
longitudinally of the filter-bed. Said sue-
tion-pump is provided with an inlet-pipe g,
which extends downwardly into position for
lifting portions of the filtering-bed. A dis-
charge-pipe ¢’ leads from the pump and dis-
charges the filtering material into a hopper
G? on the truck. The agitation given to the
filtering material by the pump in elevating
the same and discharging it into the hopper
will‘ordinarily be sufficient to separate the
filtering material from the impurities and
water contained therein, and the walls of said
hopper G* are perforated, through which the

rater charged with impurities from the filter-
bed is expelled. Said expelled water is dis-
charged on the platform ¢® of the truck, which
is inclined toward a trough H, (shown in sec-
tion in Fig. 1 and in dotted lines in Fig. 2,)
which is movable with said truck. Said
trough inclines from one side of the filter to
the other and is adapted to discharge at one
end into one of the chambers A% at the side
of the filtering-bed. The hopper is provided
with a discharge-pipe G? by which the
cleansed filtering material may be redepos-
ited on the filter-bed. The pump may be
driven by any suitable motor. (Not herein
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shown.) The truck Gis supported on wheels’

g% which rest on tracks formed on the upper
edges of bars J, which extend transversely
across the top of the filter-tank. "The said
bars J are embodied in a traveling carriage,
which supports the {ruck and pump and
which carriage is adapted to be moved lon-
gitudinally of the filter-bed from one end to
the other thereof, and upon which the truck
may be moved longitudinally of the bed.
The bars J, as herein shown, have the form
of I-beams and are connected at their outer
ends by transverse bars J?, desirably of the
same cross-section to complete the frame of
the carriage. Said carriage is provided on
its ends with rollers or wheels J3, attached to
laterally-extending arms rigid with the car-
riage, and is supported and travelson tracks
3, which are located at the upper edges of the
vertical walls ¢/, constituting the outer wall
of the chambers A5 The operation of the
foregoing construction is generally similar to
that shown in mysaid prior patent and need
not herein be more fully elaborated. The
process of cleansing the filter-bed by means
of the pump G’ and related parts may be car-
ried out without interrupting the operation
of the filter when it is desired to eleanse only
the upper stratum of the bed. In this in-
stance the raw-water-inlet pipe B at one side
of the filter will be closed and the pipe C con-
nected therewith to bring it in communica-
tion with the adjacent chamber A%, whilethe
other raw-water-inlet pipe will be in commu-
nieation with the opposite chamber A%. The
trough I will be directed to discharge into
that one of the chambers A% which is open to
the sewer through the pipe C, and the raw
water will enter the filter through the other
chamber A%and pass upon the bed in the nsual
manner. The operation of the filter, there-
fore, while not full at this time, isnob entirely
suspended.

A pluarality of stirrer-arms are provided for
loosening the filtering material, and as a fur-
ther and separate improvement in construe-
tions of this character said stirrer-arms are
attached to and movable with the carriage.
In this instance said stirrer-arms, which are
designated by the letter X, are attached to
the bars J of the truck-carriage through the
medium of a plarality of supporting-brack-
ets K', (shown more clearly in Tig. 13,) which
project laterally from said bar J and are pro-
vided at their outer parts with vertical sock-
ots, through which the said arms pass.  Pref-
erably said arms are vertically adjustable on
said brackets and are held in their adjusted
positions by set-serews k, passing through the
brackets and impinging against the arms.
Sueh vertical adjustment permits the arms to
loosen the bed to a greater or less depth, as
desired. In practice the bars may'be con-
nected so as 1o be simultaneously elevated
and depressed—as, for instanee, by a trans-
verse connecting-bar &', attached to the up-
per ends of the arms.

I have provided, in connection with filters
which are construected to have the filter-beds
thereof cleansed by passing the water up-
wardly therethrough, means for forcing air
through the filter-bed, either at the time the
same is being washed for the purpose of loos-
ening the filtering material composing the
bed, or thereafter for the purpose of oxygen-
ating the filter-bed, and as a further and sep-
arate improvement I have provided means
whereby the air and water may be directed
through the bed from the same point or
points. Ashereinshown, the construction by
which this result is effected is made as fol-
lows:

L, Figs. 1, 3, and 4, designates an air-inlet
pipe which passes into the filtered - water
chamber AS of the filter and is connected in-
side of said chamber with a distributing pipe
or head I/, extending transversely across the
chamber atone end thereof. Said distribut-
ing pipe or head is connected by short verti-
cal pipes L? with a plurality of horizontally-
extending distributing-pipes 1.5, which are lo-
cated near the lower surface of the filter-bed
bottom A and are connected by pipes with
the screen-holders in such manner as to de-
liver air thereto. Said distributing-pipes L?
are sustained by means of hangers /, which
latter are connected at their upper ends with
webs ¢’ on the under side of the filter-bed bot-
tom between the funnel-shaped depressions
thereof, said hangers being attached to the
webs in any suitable maunner. The construc-
tion by whieh the pipes are connected with
the screen-holders to be used either inde-
pendently or conjointly with the upward
washing will be more readily nnderstood by
reference to the construction of the screen-
holders and the filter-bed bottom, which will
now be described.

The filter-bed bottom is provided with a
plurality of openings through which the wa-
ter passes from the filter-bed to the filtered-
water chamber, and within said openings are
located screens either.,of the usual or pre-
ferred type. As herein shown, the filter-bed
bottom is provided with a plarality of de-
pressions equal in number to the openings
therein, and at the bottom of each depression
is loeated one of said openings. Said depres-
sions form in the filter-bed bottoem a plurality
of funnel-like projections «?, which extend
into the filtered-water chamber below the fil-
ter-bed bottom and at the bottom of which
screen-holders are located. The upper mar-
gins of the inclined funnel-like projections
are brought elose together, so as to minimize
or entirely do away with the horizontal sur-
faces between adjacent sereens, sothat there-
fore all the water passing through the filter-
bed is directed to the sereens without passing
laterally over horizontal surfaces and also dif-
fusesthe wash-water forced upwardly through
the bed uniformly therethrough.

M designates a tubular screen-holder which
is located below and surrounds each opening
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in the filter-bed bottom and is adapted to con-
tain the sereen which supports that portion
of the filtering material resting above the
same. Said screen-holders and screens may
be made substantially like the construction
shown in my prior United States Letters Pat-
ent, No. 646,837, granted April 3, 1900, and
are attached to the lower ends of said funnel-
shaped projections o?of the bed-bottom. Said
sereen-holders are each provided with a valve
or closure M’ like the corresponding part of
the construction of the above-mentioned pat-
ent, which closes the holder when it is de-
sired to clean or repair the screen therein.
The holders M are partially closed at their
lower ends by removable casings M2, which
are attached thereto by means of radial an-
nular flanges on the contacting faces of the
casings and holders, through which holding-
bolts pass, as shown in Fig. 6.- To the lower
end of each of said removable casings is at-
tached a vertical pipe M3, which is connected
by means of a horizontal pipe M* with a ver-
tieal pipe M%, which latter is connected with
one of the longitudinal distributing air-pipes
L? before referred to. The said casings M?
areprovided with laterally-directed openings
m m, located, as herein shown, on opposite
sides of the casing and through which the
filtered water passes from the screen-holder
into the filtered-water chamber and through
which also the wash-water passes, which is
directed from' the filtered-water chamber up-
wardly through the filter-bed. When the air
and water are being forced simultaneously
through the filter-bed, the air rises centrally
upwardly through the casing and screen-
holder and the water strikes the air on en-
tering the casing at an angle, and thereby
becomes thoroughly mixed with the air as to

act more effectively as a cleansing agent when -

it comes in contact with the bed. Moreover,
the connections of the air-pipes with the

“sereen-holders are such that the air may be

continuously forced upwardly through the
bed during the process of filtration, or ozone
or other purifying agent mayat such time be
forced through said bed for a purpose which
will more fully hereinafter appear.

As a convenient arrangement of the air-
conducting pipes the longitudinal distribut-
ing-pipes L3are placed between each alternate
row of screen-holders, which latter are dis-
posed in parallel rows longitudinally of the
filter, and each of the vertical distributing-
pipes M5 depending from the pipes L2, are
located approximately centrally of four adja-
cent screen-holders and connected with such
adjacent screen-holders. This construction
is more clearly shown in Figs. 6 and 7, where-
in it will be seen that each pipe M? is provided
with two oppositely - extending pipes M4,
which latter are at their ends in turn con-
nected with two of the pipes M3, leading op-
positely therefrom and connected with the
screen-holders. The pipes L2 being located
between the funnel-shaped projections a? on

-plate.

the under side of the filter-bottom, as shown
in Fig. 5, are entirely out of the way of a per-
son entering the filtered-water chamber for
the purpose of repairing or cleaning the
sereensor for other purposes. The pipes M2,
connected with the casings M2 of the screen-
holders, are made in two parts, which are con-
nected by couplings m, as shown more clearly
in Fig. 7, whereby the parts of said pipes ad-
jacent to the screen-holders may be removed
with the easings M*®when access to the screen
is desired.

The valves M’ of the screen-holders may
be made like those shown in my prior pat-
ent above referred to, and in order to over-
come the resistance offered to the closing of
the valves when so made by the body of sand
in the holders, through which the valves must
be moved toclose the holders, the said valves
may each be provided at its advance edge
with a plurality of discharge-openings like
the valve shown in Fig. 8 of said prior pat-
ent adapted to be connected with the air-
supply through the medium of flexible hose
M*, connected at one end with the shank of
the valve and at its other end with one of the
horizontal pipes M2 A valve m?is located
between each flexible pipe M® and the pipe
M? to control the passage of the air to the
screen-holder valve.

As a further and separate improvement in
filters of this character I propose to construct
the filter-bed bottom of a piurality of metal-
lic segments, preferably cast metal, which
when joined together constitute a continuous
rigid bottom. Conveniently each section of
sald bottom is made to contain four of the
funnel-shaped projections «? and four open-
ingsthrough which the water passes, as shown
in Figs. 9and 10. Each section, as shown in
said figures, consists of arectangular plate AS,
having four symmetrically-disposed depres-
sions, and at the bottom of each depression is
located one of the water-openings at, through
which water passes from the bed to the screen,
and vice versa. Each of said plates is pro-
vided on its upper sides with a marginal
flange a®, made to conform to the shape of the
The plates when assembled to form
the filter-bed bottom fit closely together and
are secured together by means of holts AS,
passing through the adjacent flanges o5, as
shown more clearly in Fig. 11. The plates
adjoining the side walls of the filter-tank are
provided with laterally-extending flanges ¢,
by which said plates are attached to inwardly-
extending flanges in said side walls. With
this construction the filter-bed bottom may
be made to approximate any size desired by
the use of the required number of segments
and which segments may be made in quanti-
ties and kept as a stock article. Suitable

water-tight joints are provided between the
several segments, which may be of any pre-
ferred form.

Animproved form of making a water-tight
joint between the sections adapted to be at-
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tached together to constitule a continuous
rigid structure, as the filter-bed bottom de-
seribed, is illustrated in Fig. 11.  As herein
shown, the proximate faces of the flanges @®
of adjacentsectionsare provided with grooves
a’, .which when the sections are placed to-
gether are in lateral alinement with each
other, and within said grooves is located a
suitable packing, consisting,as herein shown,
of a pipe A%, madeof a suitably-soft metaland
which when the partsave clamped together by
the bolts A% is compressed between said parts.
After being clamped together in the manner
described a space will desirably be left be-
tween said flanges, whichis filled by a mass of
cement A orthelike, asshown inFig. 11, said
material being placed insaid space when ina
fluid or semifluid condition and afterward al-
lowed to hardentherein. Said hardened fill-
ing, together with the cylindric packing A’
provides a water-tight joint, which is so con-
structed as to avoid deterioration and isthere-
forelasting. In some instarces the eylindrie
packing alone may be sufficient to answer the
purpose.

As a still further improvement in filters of
this character I propose toconstruct the tank
of a plurality of plates or segments, which are
joined together in the manner to constitute
a water-tight chamber or tank. The plates
A constituting the side walls of said tank,are
herein shown as substantially rectangular
and provided at their edges with laterally-ex-
tending flanges @7, which surround the same
and conform to the shapethereof. Said plates
are attached together by means of clamping-
bolts A, which pass through flanges of ad-
jacent plates. The proximate faces of said
plates or flanges are grooved, as in the con-
struction of the filtered bottom segments
abovedescribed, and interposed between each
adjacent plate is a cylindric packing A%, con-
sisting of a relatively-soft metal pipe, which
is compressed between the plates when the
latter are clamped together and forms a tight
joint between the same. The said packing is
supplemented by a massof cement A", as in
the prior construction.

As a means for attaching the supporting-
columns A*to thefilter-bed bottom the proxi-
mate angular faces of the funnel-shaped pro-
jections of the plates A7 are provided with
lugs «, which are adapted to fit upon and to
be attached to the flanged heads &’ of thecol-

umns At Said lugs are attached to the flanges

of the column by means of serew-bolts a¥,
which pass upwardly through the flanges of

said head and into the lower side of the lugs

a%. The webs a'' are located between the ad-
jacent depressed portions of each. plate, to
which the hangers [, supporting the distrib-
uting-pipes L? of the air-distributing system,
are attached and upon which the same are

supported.

I will now proceed to deseribe the various
methods of using my multiple system for
cleansing filter-beds, and at the same time,

.practical.

&l

in order to make clear the advantages thereof
over prior methods of cleansing filter-beds,
point out briefly the difficulties encountered
in the art of filtration and the effects of such
difficnlties as the art of filtration has been
heretofore practiced. My invention hasbeen
more especially designed for filters of large
area used in connection with a water plant
supplying a large number of people—as, for
instanco, a town or city—and where it isthere-
fore necessary not only that the filter be kept
in condition for supplying pure water, but
that its capacity be substantially maintained
for a given volume of water per day,and that
its usual operation may be carried on not-
withstanding unfavorable conditions which
may arise. Certain of the features of the in-
ventionrelating to the cleansing devices may,
however, be used with filters of smaller ca-
pacity. :

In washing filter-beds with a reverse cur-
rent of watera large volume of water must be
supplied under a given pressure, usually in
the neighborhood of five gallons per square
footarea. Thereforea filter havingathousand
square feet area would require approximately
five thousand gallons per minute of water to
be reversed therethrough to cleanse the filter-
bed. Because of the fact that such a large
amount of water is required to cleanse a filter
by the upward current therethrough filters
larger than twenty-four feet in diameter have
not previously been practical or made, though
under the old practice it would be possible to
build the circular form of mechanieal filters
larger were it possible to obtain a sufficient
amount of water to wash the same. Larger
filters have heretofore been desired,butowing
to the above difficulty of washing have not
been made. When, on the other hand, sev-
eral ways of cleansing the filter-bed are pro-
vided, I am enabled, if there is not sufficient
water to cleanse the bed by the upward reverse
current, to supply other means for cleansing
the bed, and in this way larger filters are made
A filter requiring to cleanse the
filter-bed a reverse current of five thousand
gallons per minute under a pressure approxi-
mately at the inlet-valve of the filter of ten
pounds per square inch would require more
water forcleansing than a water-works can at
all times spare for this purpose. Thisis due
to the fact that many places have a very small
storage capacity for the filtered water, and
when thereisnotsufficientstorage capacity to
supply the amount required for the use of the
districtsupplied and alsotheamountrequired
for washing it is obvious that the washing op-
eration cannot proceed, but must be delayed
until favorable circumstances. In filters of
the size above mentioned the length of time re-
quired for the washing operation is from ten to
twelve minutes, and the volume to cleanse the
filter will be from fifty to sixty thousand gal-
lons. Moreover, under such circumstances,

or circumstances even more favorable to the
operation of filtration, should a fire break
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out in the city supplied by the filter plant
and an extra pumpage of water be required
it would be out of the question for the super-
intendent or operator of the plant to cleanse
the filter bed or beds or to get satisfactory re-
sults at all. It has been the practice in some
instances in order to forestall such untoward
events to provide either a reserve reservoir
or a number of filter units greater than nec-
essary to supply water under ordinary con-
ditions. Wheresuch provisions are not made,
it frequently becomes necessary to put the
filter plant out of operation and pump the
raw water into the city-mains. Such prac-
tice may obviously prove disastrous when the
water is foul and polluted with disease germs.
By providing other methods for cleansing the
filter-bed—such, for instance, as shown in my
prior patent, No. 587,969, dated August 10,
1807—TIam enabled at times when there is not
sufficient water to cleanse the filter-bed by
the reverse current to effect the cleansing by
the device shown in said patent, and thus
render it unnecessary to shut down the filter.
Moreover, I am enabled in times of shortage
of water, when the entire filter cannot be
cleansed from below, {o use the apparatus
above conjointly with the reverse current
and not only save a large amount of water in
cleansing, but hasten the cleansing operation.
In this way a volume of water—say two gal-
lons per minute instead of five—would be
turned on from below, requiring to wash a
filter—say twenty thousand gallons of water
instead of fifty or sixty thousand gallons, as
in the previous case—and after the two gal-
lons of water per minute had been turned
from below the lifting device from above
would be started and cleanse the upper por-
tion of the filter-bed of the inpurities driven
upwardly from the lower portions of the fil-
tering material by the vestricted reversed
current, so that all the impurities conld be
more readily and practicably caught by the
lifting device. Otherwise the lifting device
would remove only the upper portion of the
impurities near the surface, (which latter,
however, contains a large per centum of the
impurities of the bed;) but when it is possible
to do so it is preferable to drive the impurities
which are in the lower part of the filtering
material to the upper surface and have the
lifting device remove them conjointly with the
surface accumulation. Moreover, if it be not
possible to wash the filier with two thousand
gallons of water per minute from below, with

‘the lifting apparatus from above, conjointly,

‘as previously stated, I may employ either the
liftingapparatusalone or the following means
conjointly with the overhead apparatus: The
raw water may be turned into the filter from
one side and the opposite side of the filter
open to the waste, whereby the raw water
‘would enter on one side of the filter and the
waste water flow out at the other. At the
same time the slirrer-arms may be moved

from one end of the bed to the other, there-
by breaking up the. surface accumulation.
Said arms will be at this time adjusted so
as to be near the surface of the bed, so that
the impurities at the surface of the bed are
swept off into the sewer by the raw water. I
may at the same time employ the lifting de-
vice to assist in this operation by removing
the surface accumulation with a small portion
of the sand, cleansing and redepositing the
same. I'he operation of filtering may at this
time be partially carried on. In the use of
the lifting device alone for this purpose the
operation of the filter need not be interrupted.
Moreover, the limited upward flushing may
be used to good effect combined with the lat-
eral flashing with raw water alone from one
side of the bed to the other, the reverse cur-
rent acting to drive the impurities to the sur-
face of the bed and the raw water to sweep
the same off the bed. Moreover, instead of
using the upward flushing to force the im-
purities to the surface while the lifting de-
vice is in operation I may turn on the air-
supply and by that means agitate the filter-
ing material from below and drive the aceu-
mulation of filth which was lodged down near
the bottom of the filter-bed npwardly toward
the surface, and ‘thereby remove {he same
with the lifting device. 1If it is preferred,
the lateral flushing of the surface of the bed
by the raw water may be used conjointly with
the air from below. With this operation it
would in most cases require that the filter be
shut down. If,however, only asmall portion
of air be admitted, just sufficient to dislodge
and drive the impurities upwardly, the clos-
ing of the filter would not be required, be-
cause when a small amount of air beadmitted
it will be diffused in a sort of atomizing effect
thronghout the granular filter-bed and a large
portion of the air would be eaught in the cur-
rent of water in passing downwardand be car-
ried away. I would prefer, however, merely
enough air to drive the impurities to the sur-
faceof the bed and at the same time, of course,
allow some air to be caught by the water as it
passes downwardly to assist in purifying the
same at the time the filtration is not alto-
gether discontinued during this cleansing
process. Furthermore, I may ase the air and
water conjointly from below in an upward
flow, and at the same time using the raw wa-
ter from one side to sweep the surface accu-
mulation off into the waste-channel, and con-
jointly with these employ the lifting device
to assist in removing the surface accumula-
tion. The stirrer arms or rakes on the lift-
ing apparatus would at this time of course
be brought into use. In such event the air

would facilitate in driving the impurities up-
wardly, as well as to agitate the sand of the
filter-bed and cause the grains to rub against
each other to free themselves of the impuri-
ties clinging thereto. The stirrer-arms wonld
also ab this time assist in the agitation of the -
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sand of the filter-bed. The more vigorously |

the sand is agitated during the washing op-
eration the more thorough is the cleansing.

By reason of the various combinations of
cleansing devices above described I am en-
abled to at all times keep the filter-bed clean
independently of the storage capacity of the
filtered water and am not driven to the nec-
essity of using raw cr unfiltered water for
cleansing purposes. Moreover, I am enabled
to effect a large part of the cleansing by the
use of raw water,and therefore save a large
amount of filtered water for cleansing pur-
poses. :

When the water contains a larger amount
of dissolved organic matter than is permissi-
Dble in a good grade of water, I may force air
continuousty thronghthefilter-bed during the
operation of filtration in such limited quan-
tities that it would be taken up by the down-
ward currents of water and be carried away
and have a beneficial effect of purifying the
water. The excess of air not taken up by the
water would be beneficially diffused through-
outthe sand bed and oxygenate the filtering
material, and such oxygenation would in itself
independent of the quality of the water indi-
rectly assist in the purification thereof by the
succeeding volumes of water taking it up.
The air being forced into the sand bed from
below in the manner described permits the
air to be diffused thoroughly with a kind of
atomizing effect between the interstices of
the sand grains, whereby it is better dis-
tributed than if it were attempted to mingle
the air with the water after the same had left
the filter. It will of course be understood
that when the air is used as above described
the foree or pressure on the air-supply pipe
will be less than the gravity pressure-head on
the filter efliuent, so that the air will not rise
to the surface of the bed, but only sufficient
be diffused therethrough to be taken up by
the water, ags above described. It will far-
thermore be understood that the air- pipes
deseribed may be connected with a source
supplying ozone and that ozone may be dif-
fused through the bed for the purpose of pu-
rifying the water and destroying dissolved
organic matter and bacteria. One of the
greatest difficulties in filtering plants is the
removal of dissolved organic matter, and at-
tempts have been made to ozonate the water
in the reservoir after it has passed through
the filter. It is tooexpensive to attempt the
oxygenation or ozonation of the water when
it is heavily charged with suspended organic
impurities, and it is therefore desirable to
only use ozone or atmosphere on a water af-
ter the impurities have been removed. With
the foregoing described method I remove the
greater part of the impurities at or near the
surface of the filtering material, and the ozone
or air passing into the bed in the boftom
thereof comes in contact practically with a
filtered water with equally as good results as
thoungh the water had been discharged from

the filter into a storage-basin and there treat-
ed. By this means I produce a water which
will not sustain germs, and therefore more
healthful than the merely filtered water.

It may be stated that the condition of the
waterentering the filter will determine largely
which of the above-described means will be
used to eleanse the filter-bed. When, for in-
stance, the water is very muddy, it will be best
practice to use the lateral surface flushing
and lifting device without the water entering
from Dbelow, for the reason that with very
muddy waters the most impurities are caught

near the surface of the filter-bed, at which

place the impurities very rapidly accumu-
Jate and retard the flow of water downward
through the flter-bed. If the water be of a
good grade, the raw water entering the filter
will not deposit so many impurities at or near
the surface of the bed, so that the bed does
not in such event get foul so rapidly. The
necessity, therefore, of frequently cleansing
the bed would not occur, and therefore the
reverse current may be used either alone or
with the air. If the filtered-water supply
permits, and if it does not permit, the lifting
device may be used to remove the surface
accumulation to good advantage and even to
remove the entire bed. T am not aware that
in previous constructions of filters there have
been twoseparate chambers on opposite sides
of the filter, each connected with the raw-
water inlet and the waste, whereby the raw
water and sewer outlet may be used alter-
nately, as above described, during the proe-
ess of eleansing and during the operation of
filtration. It is obvious that when the wa-
ter is very muddy such surface washing or
flushing by the raw water in the above man-
ner is very valuable, because the more sus-
pended impurities and filth the water contains
the more it costs to produce a good elfluent
or clear filtered water, and it is therefore bet-
ter practice to get rid of as much filth and
impurities from the filter-bed as possible with-
out using filtered water. The foregoing de-
seribed means of cleansing filter-beds ren-
ders it unnecessary to use in the process of
filtration as great a quantity of coagulanis
as heretofore necessary, thereby saving con-
siderable expenditures in this direction, from
two to ten dollars or more per million gallons
of water. In case of muddy water and the
Jateral flushing by raw water could not be
used freely Iwould use the lifting device and
raw water conjointly or separately or employ
such combinations, using the least possible
amount of filtered water in addition to the
raw water and apparatus above or air and
by this multiple cleansing system save great
expense in eleansing filter-beds.

The use of the pump at the filtered-water-
effluent pipe enables the amount of water
taken from the filterin a given time to be de-
termined and the rate of flow thereby con-
trolled and enables such rate to be varied to
correspond with the demand made upon the
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Moreover, by the use of such
pump I am enabled to produce a suction on
the filter-bed which will act, in conjunction
with the gravity-head, toovercome the film of
surface accumulation,and thus prolong filtra-
tion and render it unnecessary to so often
wash the filter-bed. Sueh regulations may
be readily effected by varying the speed of
the pump and without the necessity of stop-
ping the pump or process of filtration. The
pump may, if desired, be connected with the
main pumping-engines, so that the rate of
flow might be determined by the speed of the

engines and made to deliver a volume of wa-.
ter required on the high-pressure service.

The segmental construction of the tank and
filter-bed bottom is of great importance, as
will appear from a consideration of the fol-
lowing: Filtering-tanks have heretofore been
made of boiler-plates or of eypress lumber,
and the largest single unit heretofore made
so far as I am aware is in the neighborhood
of twenty-four feet in diameter, having a ea-
pacity of one million gallons. If such a tank
when placed in the waterworks is unsatis-
factory or for other reason its removal be de-
sired,the expense of removing the same would
be great and, in fact, almost or quite eqnal
to the original cost of the tank. With a fil-

ter-tank made of a plurality of sections or

segments, as herein shown, I am enabled to

ship sections directly from the foundry with

little or no machine-work having been done

thereon and to build a tank of any size de-

sired, and if the removal of the tank be de-
sired the tank may be taken apart with little
expense and removed. Moreover, it may be
in this manner enlarged or the size thereof
diminished, and such work may be done with
comparatively-little expense. Moreover, in
large waterworks tanks are required to he
made of various dimensions. The building
provided may be of a certain size, and it is
required that the filters to be placed within

that building must be made to fit into the

space provided. With my invention the fil-
ter may be made to suit the space provided,
thereby avoiding waste space in the build-
ing. The drawings here show a filter pre-
sumably twenty feet in diameter by fifty feet
long, having a thousand square feet filtering
area and with a capacity of about three mil-
lion gallons per day, rated upon the average
quality of water. By means of the segmen-
tal construction herein shown I am enabled
to build a filter of large size, which with
boiler - plate or cypress lumber would be
very expensive, it not altogether impossible
in practice. While the filter shown is ob-

long, it may be made round or irregular in
shape to fit within whatever building-space
may be in a plant, and thereby save a water-
works considerable expense. Theoblong form
is, however, very convenient in practice by
reason of the fact that several filters of this
form may be very compactly arranged.

Heretofore filters of large area have been
made circular in cross-section. With the
form shown in the drawings the tanks oc-
cupy lessbuilding-space than heretofore,forit
isreadily seen that when tanks are made
round there is much floor-space lost between
the circumference of any given tank and its
next adjoining one or the wall of the build-
ing, while if the tank is oblong almost the
entire space of a building may be occupied.

The provision of the cylindric compressible
packing in connection with the opposing
grooves in the proximate faces of adjacent
sections of the tank and filter-bed bottom, is
of much practical importance as it avoids
the necessity of machine-work on the con-
tacting parts of the sections and therefore
cheapens the construction of the filter-bed
bottom. With the construction described
the sections may be incorporated into the
bottom as they are taken from the foundry
and with little or no machine-work thereon,
and the cylindric packing inserted between
the same affords a joint which may be made
perfectly water-tight.

The form of the filter-bed bottom herein
shown is of considerable importance, ds it
avoids horizontal surfaces of the bottom be-
tween adjacent screen-holders and is such as
to distribute the water uniformly throughout
the bed when the bed is being washed by fore-
ing the water upwardly therethrough. Said
construction also facilitates the conduction of
the water through said filtering-bed to the
screen-holder by reason of the fact that the
water, which passes through the filter-bed in
direct lines, is guided more directly to the
screens by the inclined surfaces surrounding
the same than if said openings were surround-
ed by horizontal surfaces. No opportunity is
therefore afforded for the forming of mounds
of the filtering material between the adjacent
sereen-holders, as in. the case where the filter-
ing-bed bottom is made flat in its part between
the screen-holders and which mounds when
the filter is cleansed by forcing the water up-
wardly therethrough are not permeated by the
wash-water nor by the currents of air directed
throngh the bed, so that in such case there
would always be a portion of the béd not sub-
jected to the cleansing action under ordinary
conditions and which would be sufficient to
taint the water passing therethrough in the
regular process of filtration.

The provision of the funnel-shaped depres-
sions is very desirable for the following rea-
sons: The water in filtering has a tendency to
travel downward in straight lines, and if the
screen -openings were placed at a distance
apart and at the level of the bed a part of the
water-currents would strike the horizontal
parts of the bed and in order to reach the
screens would need to travel laterally toward
the screens. It has been the practice hereto-
fore to nse small sereens and a large number
of the same. With myconstructionTam able
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apart, which is not only desirable in practice,
but is valuable as a constructive feature.

The purpose of supporting the filter-bed
bottom on columns which are fastened both
to the filter-bed bottom and on the support
on which the columus rest will be made clear
by comnsideration of the following: In wash-
ing a filter by reversing the water upwardly
through the filter-bed, which is the usunal prac-
tice in washing mechanical filters, there is a
pressure exerted on the filter-bed bottom,
which may become so great as to counteract
the weight of the filter-bed bottom and super-
posed filter-bed. 1Insuch case a great strain
would be brought upon the bed-bottom and
tend to buckle the same upwardly. The col-
umns, however, attached as stated, serve to
hold the filter-bed bottom from being forced
upwardly when the pressure of the wash-wa-
ter becomes so greatastoovercome the weight
of the bed-bottom and superposed sand.

The air-pipes M? are provided with check-
valves M7, located, as shown in Fig. 8, within
the casings or hoods M?and opening upwardly
to permit the passage of air into the screen-
holder, but which prevents the passage of
water into said pipe M® when the valve is
seated. Said valve is herein shown as of the
ordinary flap type, but may be made of other
construction and otherwise located.

The valve controlling the supply of raw wa-
ter, the waste water, the wash-water, and the
air to the filter may be controlled by the hy-
draulic actuating means set forth in another

application filed by me concurrently herewith;

Serial No. 7,175, or may be otherwise con-
trolled, as found mostconvenientor desirable.

I claim as my invention—

1. The combination with a filter having a
granular filter-bed constructed to be cleansed
by forcing a fluid upwardly therethrough, of
mechanism traveling over the bed for cleans-
ing the filter-bed from above and constructed
to be used either separately or conjointly with
the upward cleansing means. .

2. The combination with a filter having a
granular filter-bed constructed to be cleansed
by foreing a fluid upwardly therethrough, and
a pipe designed for connection with a raw-
wator supply and discharging upon the bed
at one side thereof so as to flush the upper
surface of the bed from one side to the other
thereof.

8. The combination with a filter having a
granular filter-bed, of means for laterally
flushing the upper surface thereof from the
raw-water inlet, and raker-arms for loosening
the material forming the filter-bed.

4. The combination with a filter having a
granular filter-bed constructed to be cleansed
by foreing a fluid upwardly therethrough, of
meansfor laterally flushing the upper surface
of the bed from the raw-water inlet and stir-
rer-arms for loosening the material forming
the filter-bed.

5. The combination with a filter having a

1 .
arantlae it bed conchynotod fo o cluaneod
by forcing a fluid upwardly therethrough, of
means for laterally flushing the uppersurface
of the bed from the raw-water inlet, stirrer-
arms for loosening the material forming the
filter-bed, and means for vertically adjusting
the stirrer-arms. '

6. The combination with a filter having a
granular filter-bed constructed to be cleansed
by forcing a fluid upwardly therethrough, of
means for successively lifting, cleansing and
redepositing the material constituting the fil-
tering-bed, and vertically-adjustable stirrer-
arms for loosening the material constituting
said bed.

7. The combination with a fllter having a
granular filter-bed constructed to be cleansed
by forcing water upwardly therethrough, of
means for successively lifting, cleansing and
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redepositing the material constituting the fil- .

ter-bed.

8. The combination with a filter having a
granular filter-bed and a plurality of air-pipes
adapted to discharge air upwardly through
the filter-bed and connected with a source
supplying air under pressure, of means for
successively lifting, cleansing, and redeposit-
ing the material constituting the filter-bed.

9. The combination with a filter having a
eranular filter-bed constructed to be eleansed
by forecing water upwardly therethrough, of
means for successively lifting, cleansing and
redepositing the material constituting the
filter-bed, and stirrer-arms movable withsaid
upper cleaning apparatus.

10. The combination with a filter having a
granular filter-bed, and a plurality of air-
pipes adapted to discharge air upwardly
through the filter-bed and connected with a
sourcesupplying air under pressure, of means
for successively lifting, cleansing and rede-
positing the material constituting the filter-
bed, and stirrer-arms movable with said up-
per cleaning apparatus.

11. The combination with a filter compris-
ing a tank which is open at its top and a filter-
bed therein, of two independent chambers,
one at each side of the tank in positions to
overflow into said tank and adapted for con-
nection, one with the raw-water-inlet pipe and
the other with the wash-water waste-pipe.

12. The combination with a filter compris-
ing atank which is open at its top, and a filter-
bed therein, of two independent chambers,
one at each side of the tank in positions to
overflow into said tank, each of said cham-
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bers being provided with valved pipes lead- -

ing both to the raw-watersupply and to waste.

13. The combination with a filter compris-
ing a tank which is open at its top and a filter-
bed therein, of two independent chambers
one at each side of the tank in positions to
overflow therein, each of said chambers being
provided with a valved raw-water-inlet pipe
and with a valved outlet-pipe leading to
wastbe, and means for foreing a cleansing finid
upwardly through the filter-bed.
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14. The combination with a filter compris-
ing a filter-tank which is open at its top and
afilter-bed therein, of two independent cham-
bers one at each side of said tank in positions
to overflow into the tank or the tank there-
into, each of said chambers being provided
with a valved raw-water-inlet pipe and with
a valved outlet-pipe leading to waste, means
forforcing a cleansing fiuid upwardly through
the bed, and a plurality of stirrer-arms for
loosening the material forming the filter-bed.

15. The combination with a filter compris-
ing a filter-bed bottom and a filter-bed sup-
ported thereon through which a cleansing
fluid may be forced upwardly for the purpose
of cleansing the same, and independent cham-
bers located one at each side of the tank, a
pump for successively lifting portions of the
filter-bed and supernatant water and impuri-
ties, means for separating the water and im-
purities from the filtering material, means for
directing the water charged with the im puri-
ties to one of said chambers, and a means for
redepositing the cleansed filtered material
upon the filtering-bed.

16. The combination with a filter compris-
ing a filter-bed bottom and a filter-bed sup-

- ported thereon through which a cleansing
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fluid may be forced upwardly for the purpose
of cleansing the same, and independent cham-
bers one located at each side of the tank, and
one of which is connected with the waste-
water pipe of a pump for successively lifting
portions of the filter-bed and supernatant wa-
ter and impurities, an inclined truck-frame
on which said pump is supported, means for
separating the water and impurities from the
filtering material, and directing it on said
truck-frame, and discharging into one of said
side chambers and means for redepositing the
cleansed filtering material upon the bed.

- 17. An apparatus for cleansing filtering-
beds of large area comprising, in combination,
a device for successively lifting portions of
the filtering-bed, cleansing the same, and re-
depositing the cleansed portions on the filter-
bed, means for giving movement to said de-

- vice longitudinally and transversely of the

50

filter-bed and stirrer-arms movable with said
device.

18. An apparatus for continuously cleans-
ing filter-beds of large area, comprising means

- for successively lifting portions of the filter-

55

bed, cleansing the same and redepositing the
cleansed filtering material on the filter-bed, a
carriage which carries said cleansing means

_and extending transversely across the filter-
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tank, supporting-wheels thereon which travel
on tracks connected with the upper walls of
the tank, a truck having wheels which travel
trangversely of the tank on said carriage and
which directly supports the cleansing means
and stirrer-arms depending from said car-
riage.

19. The combination with a filter compris-
ing a filter-bed bottom having a plurality of
openings therein, and screens located in said

649,409

openings, of an air-pipe adapted to discharge
airintosaid screened openings and connected
with a source supplying air under pressure.

20. The combination with a filter compris-
ing superposed filter-bed chamber and fil-
tered-water chamber, screen-holders between
sald chambers, and depending into the fil-
tered-waterchamber, and air-pipes connected
with said screen-holders and connected also
with a source supplying air under pressure.

21. The combination with a sereen-holder,
and a sereen therein, of an air-pipe connected
with said holder below the sereen.

22. The combination with a screen-holder,
and a screen therein, of a removable perfo-
rated casing at the lower end thereof and a
pipe connected with the casing.

23. The combination with a filter-bed bot-
tom provided with a plurality of depressions
and with openings at the bottoms of said de-
pressions, of screens located below said open-
ings.

24. A filter-bed bottom for filters, provided
with a plarality of depressions at the lower
parts of which are provided openings, the
parts of said bottom surrounding each open-
ing being inclined, and the inclined parts of
said depressions surrounding each opening
being continued to the inclined parts sur-
rounding the adjacent openings.

25. A filter-bed bottom comprising a plu-
rality of metal segments provided with mar-
ginal flanges, and provided also with open-
ings extending therethrough, and eclamping-
bolts passing through said flanges and fas-
tening said several segments together. ’

26. A filter-bed bottom comprising a plu-
rality of metal segments which are provided
with openings extending therethrough, which
areadapted tobe joined together edge to edge,
and means for firmly securing said sections
together to constitute a continunous filter-bed
bottom.

27. The combination with a tubular screen-
holder, and a sereen removably contained in
the lower end of the holder, of an air-pipe
connected with said holder below the screen,
and means for closing the holder above the
sereen.

28. A filter-bed bottom comprising a plu-
rality of metal segments having one or more
openings therethrough, means for firmly se-
curing adjacent sections edge to edge and
means for providing a water-tight joint be-
tween said segments. )

29. A filter-bed bottom comprising a plu-
rality of metal segments which are joined to-
gether edge to edge in the completed strue-
ture, each of said segments being provided
with one or more depressions and with an
opening at the lower end and centrally of
each depression, and means for firmly unit-
ing the segments edge to edge.

30. Asanew article of manufacture, a seg-
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31. As a new article of manufacture a seg-
ment for filter-bed bottoms, provided with
one or more openings and with a surrounding
marginal flange by which it may be attached
to adjoining segmeiits.

32, As anew article of manufacture, a seg-
ment for filter-bed bottoms provided with
one or more depressions and with an opening
loeated at the lower end of each depression
and centrally thereof, said segment being pro-
vided at its margins with means for securing
it to adjacent segments. _

33. A filter-bed bottom comprising a plu-
rality of segments, which are joined together
edge o edge and each provided with one or
more openings extending therethrough, the
proximate faces of adjacent segments being
provided with longitudinal depressions, a cy-
lindrie packinglocated between the adjacent
sections and fitting in said depressions, and
means for clamping the adjacent seetions to-
gether.

34. A filter-bed bottom comprising a plu-
rality of segments, which are joined together
edge to edge and each provided with oue or
more openings extending therethrough, the
proximate faces of adjacent segments being
provided with longitudinal depressions, a ¢y-
lindric packing located between adjacent sec-
tions-and fitting in said depressions, cement
between said segments partially investing the
packingand meansfor clamping the segments
together.

35. A filter-bed bottom comprising a plu-
rality of similar segments joined together

"edge o edge and each segment provided with

one or more openings extending therethrough,
and with a marginal flange, the proximate
faces of the flanges of adjacent segments be-

11

ing provided with longitudinal depressions,
a cylindric packing located between said
flanges and fitting in said depressions, and
bolts passing through and clamping the
flanges together.

36. A filter-tank made of a plurality of
metal segments joined edge to edge by means
affording water-tight joints,said segments be-
ing made of a form permitting a less or greater
number thereof to be employed to construct
a tank of less or greater longitudinal or lat-
eral dimensions.

37. A filter-tank made of a plurality of
metal segments, each consisting of a flat metal
plate provided with marginal flanges, the ad-
jacent segments being secured together by
bolts passing through the flanges, and pack-
ing between said flanges, said segments be-
ing formed to permit a tank of less or greater
longitudinal or lateral dimensions to be made
of a less or greater number of segments.

38. A filter comprising superposed filter-
bed chamber and filtered-water chamber, a
filter-bed bottom forsupporting the filter-bed,
means for forcing water upwardly through the
bottom to wash the filter-bed, and columns
which rest at their lower ends on the filtered-
water-chamber bottom and attached thereto,
and support at their upper ends the filter-bed
bottom and attached thereto.

In testimony that I claim the foregoing as
myinvention I affix my signature, in presence
of two witnesses, this 28th day of February,
A. D. 1900.

IRA IL JEWELL.

Witnesses:
C. W. HILLS,
WinLLiaM T.. ITALL,
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