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SEWAGE DISPOSAL APPARATUS

Ma.rcus B. Ta.rk Ptha,delphia., Pa., assignor to
" Link-Belt Company, Chicago, 1., a corpora-
tion of Illinois

Original No. 1,763,412, dated June 10, 1930, Serial
‘No. 177,372, March 22, 192%.. Applxcation for
reissue April 23, 1931, Serla.l No. 532,381

14 Claims (€L 210—3)

This invention relates to improvements in sew-  Fig. 11 is a fragmentary front elevation of the
age disposal apparatus, and has for its prin- flight shown in Fig. 10.
cipal object the provision of novel and highly Referring to the drawings, the apparafus fllus-
advantageous means for removing the precipi- trated comprises a main tank 1 having four
.5 tated sludge from the sedimentation tanks and independent longitudinal sludge chambers, 2, 3, g,
accumulations from- analogous operations. 4 and 5, respectively. Sewage is fed to these
Considerable difficulty has been experienced in chambers from a common influent channel 6 and’
the past in removing precipitated sludge a¢ccumu- through independent branch channels 7 con-
lating in the bottoms of tanks constituting a part necting with the channel 6. The sludge-free
1¢ of sewage disposal systems, and the present in- liquid is collected and drawn off {rom the various
vention contemplates the provision in the tanks chambers through a common.efffuent channel 8
of mechanical means for collecting the sludge at the opposite end of the tank structure from
in suitable chambers or hoppers from which it the influent channel 6. In that the individual
may be removed by gravity or by means of a chambers and the associated. apparatus are. '
15 bump or other conveyer. identical, further description will'be confined for’
The invention further comprehends certain the sake of brevily to a single chamber.
novel structural features of -the mechanical The tank chamber, the length of which pref-
sludge-collecting means and of the tanks in which erably is from three to five times its width, has
they operate; whereby the operation of the said at its influent end one or more hoppers 9 extend-
2y collecting means and the apparatus as a whole . ing below the floor level of the major portion of
is made highly efficient. the tank, the hoppers in the present instance
A further novel feature of the invention re- nhumbering two and being separated by a wall
sides in.the provision of means for collecting and 10 tapered at the top and with its upper edge
removing scum, grease and oil from the surface substantially on a line with the floor level of the
o5 Of the Hquid in the tanks. major portion of the tank. The hoppers 9,9 con~

A further and more specific object of the inven- = stitute the sump in which the sludge is collected 80
tion is the provision in the collecting mechanism in a manner hereinafter described and from
of means adapting the operation thereof to the Wwhich it may be drawn through bipes 11 extend-
more or less irregular surfaces of concrete tanks ing to.the bottom of the hoppers, as illustrated,
30 in which they may be used. _ .- and connected through the wall of the tank
In the attached drawings: with a pipe line 12 extending to suitable ‘pump- 5
" Pigure 1 is a plan view of a sediment tank made ing apparatus (not shown).
in accordance with my invention; . The sewage is admitied to the tanks from the
Fig. 2 is a longitudinal section on the line 2—2, channels 7 through submerged pipes13, therebeing
a5 Fig. 1; " two of these pipes for each chamber, in the pres-
° Fig.3isa transverse section on the line 3—3, ent instance, located respectively above the hop- 90
Fig. 1; L pers 9,'as shown in Fig. 3. The pipes 13 discharge
. Fig. 4 is a fragmentary sectiona.l enlargement - horizontally, as indicated in Fig. 2, so that the in-
- showing the effluent end of the tank and illustrat- fluent substance is projected against the wall of .
40 ing details of the mechanical collector; _the tank. A large part of the suspended solids in o5
Fig. 5 is a fragmentary elevation of one of the the liquid entering the tank settles- immediately ¥
flights forming a part of the collector;. - into the hoppers 9, the remainder heing carried

Fig, 6 is a view similar to Fig. 4, but illustrating towards the effluent end and settling out to the
a modification in the construction of the col- bottom of the major portion of the tank, leaving
45 lector, a clear liquid eventually which discharges over a 00
Fig. 7 is an end elevation of one of the ﬂights " weir 14 into the effluent channel 8 at the opposite -
illustrating -details of the collector construction end of the tank. The weir preferably is verticnlly

shown in Fig. 6; adjustable.
Fig. 8 is a fragmentary Irént eleva.tion of the In order to eliminate the sludge which collects -
50 -flight shown in Fig. 7; in the bottom of the tank, I provide a submerged 105

Fig. 9 is a view similar to Figs. 4 and 6, illus- sludge collector mechanism, which. consists in a
trating a still further modification of the col- preferred form of two endless strands of chain
lector mechanism; : * 15 and 16 which operate upon a series of sprockets

: Fig. 10 is an end elevation showing details of 17,-as shown in Fig, 2.- Thesé sprockets are car- o
5.; the flights of the collector shown in Fig. 9, and ried respectively upon a head shaft 18, afoot shatt 110
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* contact with the surface of the tank at the top of
this curved corner. This prevents accumulations

2

19, and upper and lower turn shafts 20 and 21-

respectively. The shaft 18 is connected through
a chain 22 with a countershaft 23, and this coun-
tershaft is connected by suitable gearing with a
motor 24 which constitutes the prime mover for
thé chains 15 and 16. The chains are connected
at predetermined intervals with cross pieces or
flights 25 which project from the outer sides of
the chains, and the foot shaft 19 and turn shaft
21 are so mounted in the tank that these flights
wipe the bottom of the tank, as clearly illustrated.
The flights 25 may be made of any suitable mate-
rial such as steel or wood.

In the top of the tank are mounted rails 26,
these being supported in the present instance on
transverse beams. 27, these rails being adapted to
support and guide the upper run of the chains
at a predetermined level in the tank. This level
corresponds closely to the normal liquid level so
that the flights 25 are only partially submerged
in the top run of the chains. The chains moved
in the diréction mdicated by the arrows in Fig. 2,
and in the lower run of _the chains, the flights 25

function to sweep the precipitated sludge from the

tank into the sump. In the arrangement de-
scribed, the flights 25 are utilized in the upper or
return run'of the chains to collect the scum,
grease and oil at the surface of the liquid and to
carry it into a scum trough 28-at the efluent end
of the -tank, the scum being conducted away or
withdrawn from the trough in suitable manner.

It is essential that all of the settled sludge be-

removed from the tank, and as it is difficult to fin-
ish concrete to give accurately smooth surfaces,
I provide means in the collectors to compensate
for unevenness in the masonry and to compensate
also for wear in the flights or scrapers. This

" means I have illustrated in Pigs. 4 to 11, inclu-

sive. In the embodiment shown in Figs. 4 and 5,
the flights are carried by arms 29 which are piv=
ofally secured to the carrying links 30 of the
chains, With this arrangement, when the flight
travels over the upper turn shaft 20, it drops for-
ward until it comes into contact with the bottom
wall of the tank. In order to make the action of

-the flights embrasive of thé entire length of the

tank, the corner where the bottom of the tank
Joins the front wall is rounded out, as indicated
at 81, and as shown in Fig, 4, the curve 31 is so
related to the shaft 19 that.the flight comes into

- at the corner which would prevent a thorough

65

€0

cleaning action of the flights and which might’

tend to clog the apparatus.
In the embodiment shown in Pigs. 4 and 5, the
arm 29 is provided- with a stop 32 which by en-

. . gagement of the link 30 positively limits the
- -, -downward movement: of the flight and prevents
* - Another em

1ent of the device is shown in

. Figs.’8, 7 and 8. In this instance, the flight 25 is

slidably mounted in a bracket 33 secured to the
carrying link 34. Also pivoted on the link 34 is

; @ lever 35, one arm of which is weighted at 36,

- While the other arm 37 engages the inner edge

70

'I‘he lever 35 functions during the downward,
movement of the flight around the curved comer
31, but during the major portion of the rearward.

.75 Tun of the fight, it is held resiliently in contact

of the fight. ‘The arrangement is such that when
the flight passes over the shaft 20, the arm 37 is

brought by the action of the weight 36 against the

-inner edge of the flight 25 and tends to force the -

outwardly on the supporting bracket 33.

_to carry the entire mass

bination with p settling
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with the bottom of the tank by its own weight.

A’'somewhat similar arrarigement is shown in
Figs. 9, 10 and 11. In this instance also, the
flight 25 is slidably mounted on an arm 38 on
the carrying link 39, but a spring 40 replaces the
weighted arm 35 and functions aftér the manner
of said weight to resiliently hold the flight in an
extended position on the brackets 38. : o

In each of the aforesaid devices, it will be noted
that the flight resiliently or flexibly engages the
surface of the tank whereby irregularities and
unevenness in the said surface are fully compen-
sated. ) :

By reference to Fig. 2, it will be noted that at the
inner edge of the hopper 9, overhanging rails-41
are provided which form an extension of the track: .
in the bottom of the main portion of the tank,
projecting over the forward edges of the hopper -
and beyond the centre line of the lower turn shaft. :
These overhanging tracks prevent a sudden drop 95
of the pivoted flights. Such a drop will agitate -
the settled solids and cause a portion of them to
80 egain into suspension. : : :

It will be obvious that there may be much
modification in the detail structure of the tanks 100
and of the collector apparatus without departure -
from the essential features of the invention. .

I claim: ' ' E '

1. In sewage disposal apparatus, the combina-
tion with a settling tank having a substantially
vertical end wall and where the bottom joins the
sald wall a rounded corner, of sludge-removing
means at the opposite end of the tank, an endless
conveyer having rigid transverse flights adapted’
to sweep the accumulated sludge in the bottom

80
85

90

i

1056

110

.-of the tank to said removing means, and means

affording free movement of the flights away from
the conveyer and into engagement with the
rounded corner and the bottom of the tank to
thereby efféct a substantially complete removal
of said sludge from the tank. . T

2. In sewage disposal apparatus, the combina-
tion with a settling tank having a depressed
hopper' at one end and having the lower trans-
verse corner at the opposite end where the end 120 °
wall meets the bottom of the tarik rounded sub-
stantially on the arc of a circle, a sludge collector. -

115

-In said tank including a pair of transverse shafts,

and an endless conveyer operating on said shafts,

- the shaft adjacent the rounded end of the tank 125

being arranged concentrieally with the aforesaid . -
rounded transverse corner, and flights carried by

"said - conveyer and adapted to sweep the said

rounded corner and the bottom of the tank so as
_ of accumulated sludge
toward and into the said hopper. .

3. In a sewage disposal apparatus, the com- E

13¢

-bination with a settling tank hawing a substan-

tially vertical end wall and where the bottom
Joins the “said wall a .rounded corner, the :side
walls of said tank and said end wall being formed
with upwardly extending surfaces confining the -
entire mass of accumulated sludge, of sludge-
removing means at the end of the tank opposite -
sald rounded corner, an endless conveyer hayving 140
rigid -transverse flights adapted to sweep the
éntire mass of accumulated sludge in the bottom .

of the tank to said removing means, and means
affording free movement of the flights away from
the conveyer and into engagement-with the said

135

‘145

‘rounded corner and the bottom of the tank to

thereby effect a substantially complete removal of
the ‘said sludge from the tank. = - o

4. In a sewnee disposal apparatus, the com-
{snk having a substan- 150.-
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tially vertical end wall and whete the bottom
joins the said wall a rounded corner; of sludge-
removing. means at the opposite end of the tank,
an endless conveyer having rigid flights adapted
to sweep the accumulaied sludge in the bottom
of the tank to said removing means, said flights
being mounted on said conyeyor for limited free
movement from the plane of the conveyer in ex-

cess of the normal’ distance between said con-

veyer and the surface’of the rounded corner and
bottom surface of the tahk to cooperatively en-
gage said rounded corner and the bottom of the

tafik to thereby effect a substantially complete re- .

moval of said sludge from the tank and to main-
tain said cooperative engagemont after ‘wear in
the flichts occurs.-

5. In sewage disposal apparatus, the combina-
tion with a settling tank having a substantially
vertical end wall and where the bottom joins said
wall a rounded corner, of sludge removing means
at opbosite end of the tank, an endless con-

11
[t

veyer having rigid transverse flights adapted to-

sweep the accumulated sludge in the bottom of
the tank to said removing means, arms secured
to said conveyer for supporting said flights, and
means affording free movement of the flights
away from the conveyer and into engagemsnt
with the said rounded corner and the bottorn of
the tank to thereby effect a substantially com-
plete removal of the said sludge from the tank.

6. In sewage disposal apparatus, the combina-
tion with a seftling tank having a substantially

vertical end wall and where the bottom joins said .

wall a rounded corner, of sludge-removing means
at the opposite end of the tank, an endless con-
veyver having rigid transverse flights adapted to
sweep the accumulated sludge in the bottom of
the tank to said removing means, and arm sup-
porting said flights and pivotally attached to the

y - conveyer whereby the flights are freely movable
by gravity into engagement with the said rounded

corner and the bottom of the tank to thereby
effect a substantially complete removal of said
sludge from the tank.

7. In sewage disposal apparatus, the combina- .

tion with a-settling tank having the corner at
one end where the bottom. joins the end wall
rounded and having at the other end a depressed
heopper, of an endless conveyer ‘extending from

-one end of the tank to the other, fiights mounted

on said conveyer upon axes transverse to the
tank, and means affording free movement of said
flights mto engagement with the bottom of the
tank, said conveyer being so mounted that said

-fiights are adapted to engage the end wall of the

tank above said rounded corner and to sweep
over the latter in a downward movement whereby
they are effective to sweep the settled sludge from
the vounded corner .and from the entire bottom
surface of the tank into the hopper.

8. In sewage disposal apparatus, the combina-
tion with a settling tank having the corner at
one end where the bottom joins the end wall
rounded and having at the other end a depressed
of an endless conveyer extending from
one end of the tank to the other and having
flights pivotally mounted thereon on axes trans-

" yerse to the tank and adapted to move around

said pivots in the lower run of the conveyer to
cngage the bostom of the tank, said conveyer be-
ing so mounted that said flights are adapted to
engage the end wall of the tank above said
rounded corner and to sweep over the latter in &

‘downward movement whereby they are effective
to sweep the entire mass of settl_ed sludge from.

9. In sewage disposal apparatus, the combina-
tion with a settling tank having a substantially
vertical end wall and where the bottom joins the
said wall a rounded corner, of sludge-removing
means at the opposite end of the tank, an end-
less conveyer aperating in said tank, arms pivot-
ally secured to said conveyer, flights carried by
said arms and adapted to contact with said
rounded corner and the bhottom of the tank to
thereby effect a substantially complete removal
of said sludge from said tank and to the sludge-
removing means, said arms extending rearwardly
with respect to the direction of movement of
said conveyer and forming an acute angle with
the latter, and means associated with said arms
for maintaining an acute arngle while permitting
a predetermined angular movement of the arms
with respect to the conveyer.

10. In sewage disposal apparatus, the combx-'

nation with a settling tank having a substantially
vertical end wall and where the. bottom joins
the said wall a rounded corner, sludge removing
means at the opposite end of the tank, an end-

1ess conveyer operating in said tank, arms pivot-

ally secured to said conveyer, flights carried by
said arms and adapted to contact with the said

'3

. the ‘bottom surface of the -t'ank into the hopper.

100

rounded corner and the hottom of the: tank to-.

thereby effect a substantially complete removal
of said sludge from said tank and to the sludge-

‘removing means, and shoulders on  said arms

adapted to engage portions of the conveyer to
limit the swinging movement of sa1d arms- with
respect to the conveyer. -

11. In sewage disposal appa.ra.tus, the combi-
nation with a settling tank having a substan-

‘tially vertical end wall and where the hottom

joins the said side wall a rounded corner, of
sludge-removing means at the. opposite end of
the tank, an endless conveyer operating in said
tank, arms projecting from said conveyer, flights
slidably secured to said arms permitting adjust-
ment thereof to and from the. conveyer, said
flights adapted to contact with the said rounded
corner and -the bottom of the tank to thereby
effect a substantially complete removal-of said
sludge from said tank and to the sludge-remov-.
ing means, and means carried by the conveyer
and acting on said flights tg maintain them re-
siliently in an extended ion relative to sa,1d
arms. . -

. 12.In sewage dlsposal a.ppara.tus, the comb1-
nation with a settling tank having a substantially
vertical end wall and where the bottom joins the
said end wall a rounded:corner, of sludge-re-
moving means at the opposite end of the tank,
an endless conveyer operating in said tank, arms
vrojecting from said conveyer, flights slidably
secured to said arms permitting adjustment
thereof to- and from the.conveyer, said flights
adapted to contact with the said rounded cormer
and the bottom of the tank to thereby effect a
substantially . complete removal of said sludge
from said tank and to the sludge-removing
means, and gravity acluated means carried by
the conveyer and acting on said flights to main-.
tain them resiliently ip an extended position
relative to the conveyer.

13. In sewage disposal apparatus; the combi—
nation with a settling tank having a substan-
tially vertical end wall and where. the bottom
joins the said end wall a rounded corner, of
sludge removing means at the opposite end of
the tank, an endless conveyer operating in said
tank arms projecting from said conveyer, flights
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slidably secured to said arms permitting adjust-
ment thereof {o and from the conveyer, said-

flights adapted to contact with the said round-
ed corner and the bottom of the tank to thereby
effect s substantially complete removal of said
sludge from said tank and to the sludge-remov-
ing means, and weighted levers pivotally mount-

‘ed on the conveyer and operatively engaging said
flights to maintain them in an extended position.

relative to the conveyer. _
14..In sewage disposal apparatus, the combi-
hation with a settling tank having a substantially

vertical end wall and where the bottom joins the )

said end wall a rounded corner, of sludge-remov-

19,148

ing means at the opposite end of the tank, an

endless conveyer operating in sald tank, arms

projecting from said- conveyer, flights slidably
secured to said arms permitting  adjustment
thereof to and from the conveyer, said flights
adapted to contact with the said rounded corner
and the bottom of the tank to thereby effect a
subsantially complete removal of -said sludge
from said tank and to the sludge removing

- means, and springs operative on the flights to
an extended position relative_

maintain them in
to. the conveyer.
| MARCUS B. TARK.
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