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- is'recognized that persbns skilled in the art will

10 Claims.

In filters, particularly the types used for trick-
ling filters for sewage, there has been consider~
able difficulty in providing proper drainage and
venting at the bottom of the filter bed. i course,
it is a simple matter to provide an adequate net-

work of drain channels so that, once the liquor -

is drained out of the bed, it can be carried off.
The difficulty arises in ensuring free flow from
the lower course of rock or the like in the bed into
the channels. It has been the practice heretofore
to cover the channels with gratings and to lay
the bottom course of material or several of the
lower courses very carefully by hand in an effort
not to obstruct the drain. Due to careless work-
manship, to subsequent shifting of the materials,
or perhaps to the inadequacies of the structure
even with care and without shifting, there has
frequently been trouble due to iraproper drainasge
and resultant inadequate venting and aeration.

According to the present invention, this diffi-
arain member
which is so shaped at its upper sids-that the mate-
rial may be laid thereon without special care or
may even be dumped thereon without any danger
of inadequate drainage. These drain members
may be used as covers for the channels. In their
preferred form they may alternatively be used
on a flat surface, thus saving-the cost of producing
the channels.

- Additional objects and advantafres of the in-
vention will be apparent from the following de-
seription and from the drawings, in which:

Fig. 1 is a somewhat diagrammatic plan view
representing a trickling filter embodying one form
of the present invention.

Fig. 2 is a view corresponding to Fig. 1 but show-
ing -a vertical section of the structure of Fig. 1,
being taken approximately on the line 2—2 of
Fig. 1.

Fig. 3 is a fragmentary section on g larger scale,
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readily perceive other means within the scope of
the invention for accomplishing the same results.

Figs. 1 and 2 represent a concrete filter tank
of conventional type for which the present in-

: vention is particularly designed. The filter tank

includes the sides walls 1! and bottom wall (2,
the latter being provided with a main drain chan-
nel {3 and a plurality of transverse drain chan-
nels {4 which slope gently downwardly toward the
main channel 3. The main channel empties into
a well {6, from which the liguor may flow out
through a conduit 11. The tank is of course filled
with a suitable filter media {8, omitted from Fig.
1 for the sake of clarity. This media may com-
prise blast furnace clinker, granite, or any other
suitable material: The sewage or other liquor
to be filtered is sprinkled evenly on the top of the
filter media by any suitable means, such as a
rotary distributor 9. Itis evident that the liquor

- after flowing through the media 18 must flow
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being taken approximately on the line 3—3 of °

Fig. 1. -

Fig. 4 is'a fragmentary sectional view taken ap-
proximately on the line 4—4 of Fig. 1, showing two
different forms of drain members.

Fig. 5 is a perspective view of the preferred
form of drain member.

Fig. 6 is a view corresponding to Fig. 3 but
showing a simplified manner of using the drain
members. .

Fig. 7 is a fragmentary sectional view taken
approximately on the line T—17 of Fig. 6.

Two forms of the invention have been chosen
for illustration and description, in compliance
with Section 4888 of the Revised-Statutes, but it
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into the channels {4 and from them 1nto the main
channel {3.

According to the present invention, adequate
drainage of the filler media into the transverse
channels {£ is ensured by the use of drain mem-
bers 21 or 22, which may be identical except that
drain member 22 is provided with legs 23 sev-
eral inches in height to make them capable of
use without channels as shown in Figs. 6 and 7.
As shown in Fig, 4, either type of drain mem-
ker 21 or 22 may be set in the channel {4 and
will be maintained in position therein by shoul-
ders 24 formed by the outer sides of legs 23 or
the lugs 2§ corresponding thereto. As seen in
Tig. 3, these drain members may be laid end-to-
end in the channels 14 to form g continuous line.
As geen in Fig. 1, this line would extend substan-
tially for the length of each transverse channel
{4, although for the sake of simplicity they have
not keen shown in all of the channels in Fig. 1.
The main channel 13 could be covered with like
drain members of larger -size but it has been
found to be sufficient to cover it with a solid
cover member such as a pre-formed concrete
slab 27, a continuous line of such slabs extend-
ing along the entire length of the main chan-
nel 13,

Hach of the drain members 2{ and 22 com-

© Dprises a central longitudinal member 40 substan-

tially in the form of a rectangular plate having
& plurality of wings 41 extending laterally out-
wardly from both sides of the central member.
The drain members 21 and 22 are provided with

o upstandmg lugs 28 and 29 on the central mem-




bher 40 and wings 41, respectively which hold the
stones 31 comprxsmcr the filter media in a some-
what elevated position, the lugs 28 and 29 being
spaced apart sufficiently so that, no matter how
the filter media are applied, there will be plenty
of flow space between the lower course thereof
and the drain member 21 or 22, and through the
drain member into the channel (4. Bach wing
49 is substantially square in cross-séction. The
lugs 28 and likewise the lugs 28 are preferably
each spaced with three-inch centers, it being the
common practice to provide filter media, at least
for the lower courses, carefully sized with a mini-
mum size of at least three inches in diameter.

The shapes of the uppér sides of the drain
member are so satisfactory from the standpoint
of holdiag the filter media in a {ree-fowing posi-
tion that it has been found satisfactory to dis-
bense with the relatively costly transverse chan-
nels {4, For this purpose the long-legged drain
members 22 are used and are set end- to-end- in
lines just as if transverse drain channels were
provided. With reasonable care in laying the
bottom course of filler media there will not be
any objecticnable shifting of the drain members
out of alinement, but, if desired, the concrete
Hoor may be plovided with very shallow grooves
for receiving the bottom tips of legs 28. These
grooves may be so shallow as not to regquire the
provision of special forms therefor and the cost
of forming them may be almost negligible. The
légs 23 form an adequate channel {4’ therebe-
low (Fig. 7), and, since the drain members are
alined, this channel provides free flow to the
main channel {8. In this instance special pro-
vision must be made for securing adequate flow
from the channel 14’ into the ¢hannel {3. This
may be accomplished most simply by supporting
theé cover slabs for the channel {3 on ordinary
building bricks. Of course, special cover slabs
82 may be formed with legs 83 thereon if de-
sired. Also, if desired, notches 34 may be formed
in the concrete in alinement with the channels
14’ 50 as to increase the flow area at this point.
In faet, it would be entirely possible to rest cover
slabs 27 directly on the floor without legs if the
notches 34 were deep enough.

¥From the foregoing it is seen that a drain
member has been devised which ensures free
draining of the bottom course of a filter bed and
consequent venting and aeration thereof and
which in its preferred form overcomes the neces-
sity for the provision of transverse drain chan=
nels. Thay are of a form which can be cast from
iron or steel quite inexpensively and hence re-
duce-the total cost of a filter as well ag greatly
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of drain member shown in Fig. 5, and, if neces-
sary, as in large area filters, the legs could be
even longer. The channel members should be
positioned with their flanges extending down-
wardly, and of course concrete beams or other

. members which do not form a pocket on their
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increasing its reliability and efficiency. In con- -

nection with increased efficiency it may be noted
that the lower courses of the bed may be formed
of three or four-inch material instead of six-
inch material as has often been required here-
tofore in an effort to ensure adequate drainage.
The three or four-inch material of course has a
great deal more exposed surface in & given height
of bed. It is preferred that the filter media be
sized with a2 minimum size of three inches and
a maximum siZe of four inches throughout.
Either form of drain member disclosed here
may also be used in constructing false bottoms
for filters and the like. An ideal construction
is' to provide channel members across the tank
spaced apart the proper distance to receive the
filbler members here disclosed and to fill these
spaces with rows of filter members. Likewise,
the entire bottom could be filled with the form
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upper sides could be used instead of channel
members, False bottoms of this type are par-
ticularly advantageous where there is to be an
upward flow as in back-flushing.

Although this invention has been discussed
primarily with respect to sewage filters, the drain
members disclosed herein have also proved ex-
ceptionally satisfactory for other filters, as for
water treatment.

T claim:

1, An underdrain for filters and the like, in-
cluding a central longitudinal member, a plu-
rality of wings extending therefrom laterally in
both directions with the principal dimensions of
each wing being disposed in a plane extending
transversely of the central member, the. wings
being spaced longitudinally along the central
member, downwardly extending projections on
at least some of said wings, and spaced upstand-
ing lugs on said wings and on said central mem-
ber, the spacing of the lugs being appropriate
for supporting filter media or the like above the
portions of the underdrain between said lugs to
permit free drainage thereof between the. lugs
and through the underdrain.

2. An underdrain for filters and the like, in-
cluding a central longitudinal member, a plu-
rality of wings extending therefrom laterally in
both directions angd spaced -apart longitudinally
of the central member to form spaces therebe-
tween, downwardly extending prejections on at
least some of said wings positioned inwardly from
the ends of said wings to maintain the under-
drain over a channel on the sides of which said
wings are resting, and spaced upstanding lugs
on said wings and on said central member, the
spacing of the lugs being appropriate for sup-
porting filter media or the like above the por-
tions of the underdrain between said lugs to
permit free drainage thereof between the lugs
and through the underdrain,

3. An underdrain for filters and the like, in-
cluding a central longitudinal member, a plu-
rality of wings extending therefrom laterally in
both directions and spaced apart longitudinally’
of the cenfral member to form spaces therebe-
tween, legs on at least some of said wings posi~
tioned inwardly from the ends of said wings to
maintain the underdrain over a channel on the
sides of which said wings are resting and of suf-
ficient height and so spaced as to form a flow
passage of substantial cross section beneath the
underdrain and between the legs, and spaced up-
standing lugs on said wings and on said central
member, the spacing of the lugs being appro-
priate for supporting filler media. or the like
above the portions of the underdrain between
said lugs to permit free drainage thereof be~
tween the lugs and through the underdrain.

4. An underdrain for filters and the like, in-
cluding a central lengitudinal member, a. plu-
rality of wings extending therefrom latera,ll:yr in

- both directions and spaced apart longitudinaily:
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of the central member to form spaces: therebe-
tween, legs on at least some: of said wings of
sufficient height and so spaced as to form a flow
passage of substantial cross section beneath the
underdrain and between the legs, and spated
upstanding lugs on said wings and on said central
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member, the spacing of the lugs being appropri-
ate for supporting filter media or the like above
the portions of the underdrain between said lugs
to permit free drainage thereof between the lhugs
and through the underdrain.

5. An underdrain for filters and the like, in-
cluding a central longitudinal member, a plurality
of wings extending therefrom laterally in both
directions, free of connections at their outer ends
and separated in the direction of the longitu-
dinal axis of the member by spaces each of which
is greater in dimension longitudinally of the cen-
tral member than the thickness of the wings,
downwardly extending projections on at least
some of said wings, and spaced upstanding lugs
on said wings and on said central member, the
spacing. of the lugs being appropriate for sup-
porting filter media or the like above the por-
tions of the underdrain between said lugs to per-
mit free drainage thereof between the lugs and
through the underdrain.

6. An underdrain for filters and the like, in-
cluding a central longitudinal member, a plu-
rality of wings extending therefrom laterally in
both directions, free of connections at their outer

ends and separated in the direction of the longi-.

tudinal axis of the member by spaces each of
which is greater in dimension longitudinally of
the central member than the thickness of the
wings and greater in dimension in a direction
normal to the first dimension than the width of
the longitudinal member, downwardly extend-
ing projections on at least some of said wings
positioned inwardly from the ends of said wings
to maintain the underdrain over a channel on
the sides of which said wings are resting, and
spaced upstanding lugs on said wings and on
said central member, the spacing of the lugs be-
ing appropriate for supporting filter media or
the like above the portions of the underdrain
between said lugs to permit free drainage thereof
between the lugs and through the underdrain.
7. An underdrain for filters and the like in-
cluding 2 central longitudinal member and a
plurality of wings extending therefrom laterally
in both directions and being of relatively thin
dimension longitudinally of the central member,
the wings being spaced from each other. in the
direction of the longitudinal axis of the central
member so as to provide openings between adja~
cent wings greater in dimension longitudinally
of the central member than the thickness of each
wing, downwardly extending projections on at
least some of said wings positioned inwardly from
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3

the ends of said wings, and spaced upstanding
lugs on the wings and the central member.

8. An underdrain for filters and the like in-
cluding a central longitudinal member, a plu-
rality of wings extending therefrom laterally in
both directions and being of relatively thin di-
mension longitudinally of the central member,
the wings being spaced from each other in the
direction of the longitudinal axis of the central
member so as to provide openings beteen adja-
cent wings greater in dimension longitudinally
of the central member than the thickness of each
wing and greater in dimension normal to the
longitudinal axis than the width of the central
member. and spaced upstanding lugs on the
central member.

9. An underdrain for filters and the like in-
cluding a central longitudinal member substan-
tially in the form of an elongated, rectangular
plate with its length and width disposed hori-
zontally, a plurality of wings extending there-
from laterally in both directions and projecting
beyond the central member, the length and
height of each wing being disposed in'a vertical
plane, the wings being spaced from each other in
the direction of the longitudinal axis of the cen-
tral member and forming open spaces therebe-
tween having a greater dimension in the direc-
tion of said axis greater than the width of each
wing, ang upstanding lugs on the central mem-
ber spaced apart lengthwise of the member.

10. An underdrain for filters and the like in-
cluding a central longitudinal member substan-
tially in the form of an elongated, rectangular
plate having its length and width disposed hori-
zontally and its vertical thickness of less magni-
tude than the width, a plurality of wings extend-.
ing therefrom laterally in both directions and
projecting beyond the central member, the ver-
tical cross-section of each wing in a direction
parallel to the longitudinal axis of the center
member being - substantially in the form of a
rectangle of about equal dimensions, the w'ngs
being spaced longitudinally along the central
member to form free spaces therebetween, down-
wardly extending projections on at least some of
said wings, and spaced upstanding lugs on said
wings and on said central member, the spacing
of the lugs being appropriate for supporting filter -
media or the like above the portions of the
underdrain between said lugs to permit free
drainage thereof between the lugs and through
the underdrain,

JAMES D, WALKER,




