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This invention is concerned with im- -

provements in mechanical -equipment em-
ployed in sewage treatment plants.

Modern sewage ¢reatment methods in-

G volve continuous mechanical cleaning of the
screens which remove the larger suspended
* solids. This has been accomplished in a
variety of ways. The present - invention
presents an improved apparatus for these
19 and other purposes.

The chief object of the invention ‘is to
provide an efficient apparatus forming part
of a sewage treatment plant for cleaning
the screen and removing not only the refuse

15 collected from the screen, but also the grit
from the chamber in which the screen is
positioned. , : L
- Specifically, the invention aims to pro-

vide for removal of both suspended and

20 heavy settling solids by provision of a grit
chamber for accumulation of the detritus,
a .screen for accumulation of suspended
solids, and mechanism _for removing the sus-
pended solids from the screen and the

26 gettled -solids from the grit chamber and
.conveying the entire refuse from the cham-
ber in which the apparatus is located.

Other objects of the invention relate to
features of construction, particular rela-

30 tjonships of parts and functional char-
acteristics, all t¢ be pointed out and de-
scribed mare in detail hereinafter.

Referring to the drawings,

Figure 1 is a view in side elevation, with

35 parts in section, showing an apparatus em-
bodying the present invention.

Figure 2 is a fragmentary perspective
view showing the construction of the baffle
plate illustrated in Figure 1.

40 © Tigure 8 is a fragmentary perspective
view of one of the elevator buckets.

Figure 4 is a perspective view of the bar
‘screen.

Figure 5 is a sectional end elevation taken

45 on line 5—5 of Figure 1.

Figure 6 is a perspective view showing

the construction and mounting of the wiper

element which serves to clean refuse from

the screen cleaning teeth carried by the ele-
0 vator buckets, :

“head shaft 7 and foot shaft 11.

Figures 7, 8 and 9 are diagrammatic
views illustrating the action of the knocker
mechanism for insuring the removal of all
refuse from the buckets.

Referring to Figure 1, there is shown a
chamber 1 having influent and effluent chan-
nels 2 and 3, respectively. The flowline or
normal level of sewage in chamber 1 is in-
dicated at 4. Chamber 1 is formed with a
depression or pit indicated at 5, into which
the detritus may settle. A bar screen 6, of
the general type shown in Figure 4, in posi-
tioned in the chamber, extending upwardly
from’ the pit to a point beyond the top of
the chamber wall, and arranged at a sub-
stantial angle to the vertical. Thus, it is
quite apparent that in the flow of sewage
from channel 2 to channel 3 all- suspended
solids of substantial size will be intercepted
by and deposited upon screen 6, and that
the heavier solids will precipitate to the
bottom of pit 5. This arrangement was de-
vised to function with the mechanism to be
presently- described for removing the ma-
terial intercepted by the bar screen and that
deposited in the grit pit. = :

Arranged in parallel relation to the bar
screen is an-endless elevating bucket con-
veyor having its lower end. positioned in
the pit and 1ts upper end positioned sub-
stantially above the top of chamber 1. The
head shaft 7 of the conveyor is driven by
a sprocket or other suitable means 8 from
a reduction gear unit 9. The buckets 10,
which may be of the general form shown in
Figure 8, are pivotally carried by endless
chains trained over sprockets carried by the
Referring
to Figure 3, it will be observed that the
rear edge of each bucket is provided- with
a toothed strip 12, the teeth of which are
designed to engage in and travel along
the slots formed by bars of the screen 6

.during the downward travel of the buckets.

It will also be noted from Figure 3 that
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blocks 13 are secured adjacent opposite ends .

of toothed strips 12. These blocks serve to
position the buckets during downward
travel, by engagement with the upper sur-
faces of side bars 14 of the bar. screen.
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The extremities of bars 14 are suitably
tapered to facilitate engagement and dis-
engagement of blocks 18 therewith. On the
upper or return Tun of the conveyor, guide
bars 15 are provided. These bars are de-
signed to be engaged by the front inclined
surfaces 16 of the buckets and serve to
maintain the buckets in upright position
throughout the return travel.

The direction of travel of the conveyor is
as indicated by the arrows on Figure 1. As-
the buckets start their downward travel the
blocks 13 engage the upper surfaces of side
bars 14 of bav screen 6, and as they continue

.downwardly the teeth of strips 12 engage

béetween the bars of the screen and effective-

.1y dislodge all suspended solids deposited

.20

thereon and carry same downwardly into
‘the grit pit. The buckets then pick up the
material removed from the screen together 8
with the heavier solids deposited in the pit

- and carry the entire refuse upwardly o and

over the head shaft sprockets until the
buckets become inverted and discharge their
contents into the refuse chute 17. Referring
to Figure 5, it will be noted that chute 17
extends laterally and discharges into a
sludge pit 18. A closure 19 cooperates with
the end of chute 17 to control the discharge
into the sludge pit. 4

The buckets 10, as shown in Figure 3,

- are suitably perfora,ved to facilitate dramage
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of fluid from the refuse during the upward:
sravel of the buckets above the Aowline.

The teeth carried by the buckets require
periodic cleaning, and this is acconmplished
by a wiper bar 20, shown in Figures 1 and 6.
Referring paztlcul‘u'ly 0 leul'e 6, bar 20
is carried by al shaped member 21 whose
extremities are secured to short shafts 22

. which extend through the side Waﬂs of chute
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17. Secured to the ¢ ouuer ends of said shafts
22 on the outside of chute 17 are weighted
actuating arms 23. Stops 24 are secured .
on the inner walls of chute 17 in posxtmn to
engage and limit upward movement of mem-
ber 21, Thus, the Wlper bar 20 is yieldingly
held in. “oosrtmn to successively n%ge
toothed strips 12 and remove any refuse
‘which may cling theremo.

Positioned adgacem the infiuent chzmnel
2 is a baifle. composed of relatively a&}ust-
able sections 25 and 26, held in position by
suitable guides 27. Adjustment may be
effected by means of 2 suitable pin inserted
in any desired pair of apertures 28, The
purpose of the baffle is to accelerate or in-
crease the velocity of flow under the baffle
to prevent settling of organic matter which

k*mght be objectionable in the pit occupied

by the lower end of the eipmtmg CONVEyor.
Referring to Figure 1, it will be chserved
‘that the buckets assume an upright pesition
until they start over the b eaa sprockets; ab
which time they graduaily become inverted
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to discharge refuse into chute 17. In order
to insure removal of all refuse from the
buckets, there is provided an automatic

knocker mechanism which strikes the bot-
tom of each bucket a hard blow after it has

traveled a short distance in the downward
direction. This mechanism, as shown par-
ticularly in Figures 7, 8, and 9, comprises
a weighted arm 29 freely mounted on shaft
7, and adjacent thereto a striker arm 30
which is also freely. mounted on shaft 7.
One end of arm 30 is disposed between a
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pair of pins extending laterally from the -

weighted portion of arm 29. The normal
positions of these arms are shown in Figure
7, from which it will be observed that as
a bucket approaches the vertical plane pass-
ing through the axis of shaft 7 it engages
the end of arm 29 and, as shown in I‘lgues
8 and 9, maintains such engagement until
shortly after it leaves the circumference of
the sprocket. Thus, in a complete ¢ /cie of
the knocker mechanism, arm 29 moves from
the Figure 7 nosxtmn to the Figure 9 posi-
tion and back to the ¥ figure 7 position. Dur-
ing this cycle one of the pins engages arm
30 and moves same to and siwhu v bey@no
‘the center position as shown in Figure §,
and at this point the hrm 30 falls by gmmh,
strlkmg a blow on the bottom of the bucket.
*he movement of arm 30, after the striking
the blow, is limited by the other pin on
arm 29, which pin’ also serves ic restore
arm 30 to normai position as arm 29 moves
back to initial position. Kach successive
bucket operates arm 29 in this manner and
receives a blow from arm 30. As shown in
Figure 5, two such knocker mechanisms are
oremded on shaft 7, one adjacent each of the
spmckeis
_Reviewing the operation, sewage enters
hamber 1 through influent channel 2.
San(i grit and other heavy material are de-
posmed on the bottom of pit 5. . The larger
foating or susp@ncied sonds are *‘ewmed
on the bar screen 6. The toothed member
12 traveling downward will remove the ac-
cumulated materml from screen 8 and carry
it to the bottom of pit 5. The material ac-

“cumulated in this mt will be stirred up By

the member 12, the lighter materials being
again carried in suspension and either
nassed through screen 6 or retained on ik
The heavier mauemals such as sand and gris

are picked up by the buckets and carrier
over the head sprocx(ets and finally dis-
charged into chute 17. This operation, 01
course, is continuous and, with the aid of

the knocker and wiper mechanisms above
described, is maintained efficiently.

i clalm : .

1. Apparatus of the character described
eommising a sewage chamber having a bot-
tom wali anq 5‘1‘15 coﬂectln«r pit positioned
below the level of ez

| bottom wall, inflnent 3
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and effluent channels for said chamber, baf-
fle means positioned in the pit portion of
said chamber for varying the velocity of the
sewage to regulate the type of grit deposited
in the pit, said means comprising a plurality
of relatively movable-members one of which
is adjustably spaced from a wall of the pit
and another of which is adjustable with re-
spect to the sewage level, and means for re-
moving the grit deposited in the pit.

9. Apparatus of the character described
comprising a sewage chamber having a bot-
tom wall and a grit collecting pit positioned
below the level of said bottom wall, influent
and effluent channels for said chamber, baffle

..means positioned in the pit portion of said

20
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chamber for varying the velocity of the

'sewage to regulate the type of grit deposited

in the pit, said means comprising a plural-
ity of relatively movable cooperating plates
one of .which has an edge portion adjustably
spaced from a wall of the pit and another
of which has an edge portien adjustable
with respect to the sewage level, and means
for removing the grit deposited in the pit.

3. Apparatus of the character described
comprising a sewage chamber having op-

posed influent and effluent channels, a bot-

" tom wall portion adjacent the efluent chan-
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nel, and a pit adjacent the influent channel
positioned below the level of said bottom

wall portion and adapted to have grit settle.

therein from the sewage passing through the
chamber, a screen having an active area ex-
tending from the level of the bottom wall
portion to a point above the maximum sew-
age level for the chamber for removing
floating solids from the sewage, and a con-
veyor for removing the grit settled in the
pit and having means for cleaning the accu-
mulated solids from the screen.

4, Apparatus of the character described
comprising a sewage chamber having an in-
fluent channel, an effluent channel, and a pit
located below said channels for receiving

grit which settles therein from the sewage

flowing through the chamber; a screen for
removing floating solids from the sewage
located in the chamber above the pit, and
means for cleaning the ‘accumulated solids
from the screen and the grit from said pit,
said means including a perforated bucket
for cleaning the pit and a toothed member
carried by the bucket for cleaning the
screen. :

5. Apparatus of the character described
comprising a sewage chamber having an in-
fluent channel, an effluent channel, and a pit
for receiving grit settling therein from the
sewage passing through the chamber; a
screen for separating floating solids from
the .sewage, and an endless conveyor device
for removing the accumulated matter from
both the screen and the pit, said device
being arranged in parallelism with the

3

screen with its lower end positioned adjacent
the bottom of the pit and being driven in a
direction to cause the lower run to travel
downwardly over the screen.

‘6. Apparatus of the character described

70

comprising a sewage chamber having op- -

posed influent and effluent channels, a bot-
tom wall portion adjacent the effiuent chan-
nel, and a pit adjacent the influent chan-
nel positioned below the level of said bot-
tom wall portion and adapted to have grit

-settle therein from the sewage passing

through the chamber, said pit having op-
posed sloping walls, a screen for removing
floating solids from the sewage, and a con-
veyor for removing the grit settled in the pit

.and having means for cleaning the accumu-

lated solids from the screen.

7. Apparatus of the character described
comprising a sewage chamber having a
bottom wall~and a grit collecting pit posi-
tioned below the level of said bottom wall,
influent and effluent channels for said cham-
ber,-a screen for removing floating solids
from the sewage located in the chamber re-
moved from the pit, baflle means positioned
in the pit portion of said chamber for vary-
ing the velocity of the sewage to regulate
the type of grit deposited in the pit, said
means domprising a plurality of relatively
movable members one of which is adjustably
spaced from a wall of the pit and another
of which is adjustable with respect to the
sewage level, and means for cleaning the
accumulated solids from the screen and the
grit from the pit, said means including a
bucket for cleaning the pit and a toothed
member for cleaning the screen.

8. Apparatus of the character described
comprising a sewage chamber having an in-
fluent channel, an effluent channel, and a pit
located below said channels for receiving
writ which settles therein from the sewage
flowing through the chamber; a screen for

removing floating solids from the sewage lo- 1

cated in the chamber removed from the pit,
baflle means positioned in the pit portion of
said chamber for varying the velocity of the
sewage to regulate the type of grit deposited
in the pit, sa1d means comprising a plurality
or relatively movable cooperating plates one
of which has an edge portion adjustably
spaced from-a wall of the pit and another
of which has an edge portion adjustable
with respect to the sewage level, and means
for cleaning the accumulated solids from the
screen and the grit from the pit, said means-
including a bucket for cleaning the pit and,
a toothed member for cleaning the screen.
9. Apparatus of the character described
comprising a sewage chamber having an in-
fluent channel, an effluent channel, and a pit
located below said channels for receiving
grit which settles therein from the sewage
flowing through the chamber: a screen-for
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removing floating solids from the sewage
Iocated in the chamber removed from the
pit, baffle means comprising a plurality of
relatively movable members one of which
is adjustably spaced from a wall of the pit
to vary the velocity of sewage flowing
through said space and the other of which
is-adjustable with respect to the sewage level
to regulate the depth of flow over the same,
and means for cleaning the accumulated
solids from the screen and the grit from said
pit, said means for cleaning the pit being
moperative’to receive grit while the screen
is being cleaned.

10. Apparatus of the charactér described
comprising a sewage chamber having an in-

fluent channel, an effluent channel, and a pit

located below said channels for receiving

' grit which settles therein from the sewage

flowing through the chamber; a screen for
removing floating solids from the sewage
located in the chamber removed from the
pit, baffle: means comprising a plurality of

- relatively movable members one of which is

25

* through said space and the other of which s~
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adjustably spaced from a wall of the pit-

to vary the velocity of sewage flowing

adjustable with respect to the sewage level
to regulate the depth of flow over the same,
and an endless conveyor device for removing
the accumulated matter from both the screen
and the pit, said device being arranged in
parallelism with the screen with its lower
end positioned adjacent the bottom of the
pit and being driven in a direction to cause

i ' 1,020,158

the lower run to travel downwardly over the
screem., :

11. Apparatus of the character described
comprising a sewage chamber having op-
posed influent and effluent channels, a bot-
tom wall portion adjacent the 'effluent
channel, and a pit adjacent the influent chan-
nel positioned below the level of said bottom

76

wall portion and adapted to have grit settle .

therein from the sewage passing throuigh the
chamber, a screen for removing floating

75

solids from the sewage, and a bucket con-

veyor for removing the grit settled in the pit

and having teeth carried by the bucket for -

cleaning the accumulated solids from the
screen.

86

12. Apparatus of the character described

comprising a sewage chamber having an in-
fluent channel and an effiuent channel, a
screen for separating floating solids from the
sewage, and an endless cleaner device for
removing the accumulated matter from the
screen, said device being arranged on the

‘inlet side of and in parallelism with the

screen with its lower end positioned adjacent
the bottom of the chamber and having a
screen scraping element driven in a direction
to travel from the top to the bottom of the
device while cleaning the screen and then
upwardly to carry the material removed
from the screen outwardly of the chamber to
be discharged adjacent the top of the

device. -
JOHN G. ALB]ERTS@N.
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