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5:Claims.
1

The present invention relates generally to sedi-

mentation- apparatus of the thickener type-and’
specifically to mechanism for relieving strains-on

the ‘moving-parts of such apparatus. While the
principle underlying this invention is particularly
adaptable to center pier thickeners employing a
central method: of driving-the scrapers, its ap-

plication is not lmited t0 such apparatus-but is

equially- applicable to the so-ealled truss- con-
struction or thickener using beams supported at
thetankTim, h
Tn the thickening- operation, large masses- of
solids- often- accumulate in the tank; sometimes
due to- clogged sludge discharge or sludge dis=

charge of insufficient capacity; at other times

tHese solids build up on-the sides of the tank and
the scrapers, then drop off; causing a massive
bank of material in the path of the scrapers, Still
again, a- heavy tool- cr other foreign substances
may be-dropped:into the tank. In all cases when
stich-an obstruction cecurs; an overload:is placed
on the scraping mechanism: often resulting in

compiete breskdown: of the machine before: the

obstruction can be removed.

Various attempts have been made-in’ the past
to-overcome: this difficulty. by raising thescrapers
or a portion:of the scrapers above the-obstruetion,
But in all cases, in my knowledge; tiie designs-for
these strain-relieving meechanisms: have:-had in-
herent disadvantages.

The prineipal object of my invention is-there=

fore:to provide means having & maximum- oper-
ating efficiency and adapted'to relieve-the strains
imposed: on the scraping mechanism: of * sedi-
mentation. apparatus’ and thereby preventing
costly breakdowns and: interruptions’ to operas=
tions, as'well.as permitting a design using known
maximum force requirements: '
Anocther objéct is.to provide a mechanism: for

raising the scraping rakesin thickening apparatus

that will function only when:a certain minimum
overload has been placed:on:said rakes:
Vet another object is to provide:a mechanism

for raising the rakes-which will allow the rakes to

function normally  until- a: substantial’ overload

has- been. imposed. on them and then: cause: the

rakes as g.unit.to move vertically upwardly when
an immovable obstruction is encountered by the
rakes..

Another important object.is:to provide means
which impart torque to the rakes: of a thickener
and also: function to raise the rakes: as a. unit
when an.overload:is.placed.on them;.said means
producing: & raising force ‘which: increases . pro-
gressively as the rakes areraised: ‘
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A:further-object is-to-provide. warning -means”
operable-at: a. predetermined: height’ of :the:rake:
to-indicate & serious .overloaded ;condition of the
thickener:and-additional means:to stop.operation
of the thickener: should this oyerload not be re-
lieved: i

Other objects and advantages will be-apparent:
to.those: skilled in:the art from the following-de-
seription- and: by, reference-to. the accompanying
drawings.

" In thedrawingss:

Figure 1 is:a’ transverse sectional view. of &
thickener: which incorporates:my improvements;

Figure 2 is a-plan-view. of the-apparatus:.shown

= in Figurel;

Figure 3 is a plan view, partly. broken-away, of
theoperating mechanism;

Figure4 is. a,:tr,ansyerse;.se,etionalv:view:th‘rough
the mechanism: housing showing the- operating
mechanism-in side elevation;

Pigure 5 is a transverse sectional view -taken
along the line-5—5 of Figure 3 -Jooking-in the di-
rection of the arrows; and-

Figure 6 is a simplifiec: diagram-of the -electri-
cal connection. to the warning and - shut-off
devices..

Briefly, my invention- comprises: an annular
sedimentation tank:in-the.center of  which is:a
vertical pier or column which supports: a cylin-
drical housing. Carried by the ‘housing and rev-
oluble. therein is-a flanged ring gear driven: at
reduced speed by an electric motor mounted: on
the: housing: A torque: tube surrounds: the col-
umn; and: has: one: of- its: ends. externally flanged
and: projecting through and above -the plane: of
the. ring gear. The:opposite end of the tordque
tube has: attached thereto: the: scraping rakes
of the thickener which are adapted: to-move:set=
tled sludge toward the center:of the tank:

Between: the flanges of the ring. gear. and the
torque-tube, and attached thereto for universal
movement, are a blurality of push rods: disposed
at equal acute angles tothe planes of ‘the flanges:
These rods are adapted:to impart the.torque of
the ring gear-to.the tubeand therce to. therakes,
givihg - them® a. rotary’ movement. in: the: tank:
However; should a load occur in the tank which
is-incapable of being moved by the:normal oper=
ating- position- of- the: rakes, which is: adjacent.
the bottom.: of the:tank; the: angle- of: these push
rods is increased:by thedriving torque: of the gear,
resulting in-: 9 vertical:displacement of the torque
tube- relative to.the gear and: consequent: rais-
ing.of the rakes tor & more: fluic: stratum: of the:
sludge: )
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The normal angle of the push rods is of such
degree that the rods will produce only their
torque imparting funection to the rakes until a
considerable force has been imposed thereon be-
fore they will be displaced to raise the rakes.
However, once this overload point is reached, the
raising force imparted by the rods increases rap-
idly as they approach the vertical. This arrange-
ment maintains the rakes at their normal operat-
ing level until an obstruction which would cause
a serious overload on the rakes and drive has
occurred. However, after such overload has been
Imposed, the rakes will rise quickly and easily
above the obstruction.

Stops are provided to limit both the upward
and downward movement of the torque tube.

A pair of superposed electric, circuit closing,
switches are positioned in the path of vertical
movement of the torque tube to be operated there-
by when the tube approaches the limit of its up-
ward movement. The lower of these switches
operates an audible alarm to indicate to the oper-
ator of the machine a dangerous overload. The
upper of the switches is adapted to be contacted
by the torque tube should it rise above the first
switch and functions to stop the driving motor
of the machine.

As illustrated in Figures 1 and 2, the sedimen-
tation apparatus comprises a settling tank { hav-
ing an annular vertical side wall 2, the rim of
which is provided with an overflow trough 3
adapted to be drained by an efluent conduit 4.
The bottom 5 of the tank is conical and has at
its apex an annular discharge basin 6, having
in communication therewith, a discharge pipe 1
connected with a diaphragm pump 8. A control
valve 9 is interposed in the bipe 8 for controiling
the rate of discharge. A high pressure water line
10, likewise valve-controlled, is also connected into
the discharge line 1. This facilitates the dis-
charge of solids through line T.

Projecting upwardly from the bottom 5 and
concentric with the side wall 2 is a vertical pier
It which supports a superstructure 2, which ear-
ries the operating mechanism for the thickener
and which will be described in detail later.

Surrounding the pier i1 is a torque tube 13
having rigidly attached to the lower end there-
of a plurality of plows or rakes indicated gen-
erally as 14. These rakes are adapted to rotate
around, and are also capable of vertical movement
with respect to, the pier {1. The rakes may be
of any suitable construction but, as illustrated,
each comprises a trussed arm {5 extending radi-
ally from the torque tube i3. The lower beams
of the arms {5 are angularly disposed to cor-
respond to the conical angle of the tank bottom
2 and are provided with a series of angular
scrapers {6. Supplemental spiral scrapers, as in-
dicated at 16’, may also be attached to the arms
14. The scrapers 1§ and 16’ are adapted to
move adjacent the bottom 2 when the rakes 14
are in their norma] operating position to move
Settled sludge toward the basin .

Access to the superstructure [2 is obtained by
means of a catwalk {1 supported at one end by
the superstructure and at the other by a pier I8
carried on the rim of the wall 2. Suspended
beneath the catwalk {7 is an influent launder 19
adapted to feed material to the tank i through a
stilling well 20 with which the inner or dis-
charge end of the launder {9 connects.

As stated above, the superstructure {2 carries
the driving mechanism for the scrapers. This
superstructure comprises a housing 25, Figure 5,
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composed of a cylindrical side wall 26 and a top
21 attached thereto. Projecting downwardly
from the center of the top 27 is a flanged tube 28
secured to an upper flange 29 of a second tubular
member 30 which is provided at its lower extrem-
ity with a substantially wide flange 31. The tube
30 is attached to the upper end of the pier 11 by
means of anchor bolts 32 which pass through the
flange 31.

Carried within the housing 25 near its lower
end is a ball race 33 suitably attached to the cyl-
inder 28 by means of brackets 34. The race 33
is provided with balls 35 which support for anti-
frictional movement a, ring gear 36 which is pro-
vided with an internal flange 31. The gear 36 is
adapted to mesh with a pinion 38 attached to one
end of a shaft 39, the lower end of which is sup-
ported in a bearing 40,

The shaft 39 extends through the top member
21 of the housing and is journalled in a bearing
41 of a gear housing 42. The housing 42 contains
a worm gear 43 which is attached to the extreme
upper end of the shaft 39 and meshes with a worm
44. The worm 44 is driven by a geared motor 45
by means of a chain drive indicated generally as
46.

The torque tube I3 which, as stated, carries the
scrapers 14 at its lower end, surrounds the pier
11 and is disposed concentric with the ring gear
36 and has rigidly attached to its upper end an
annular flange 48, to the inner circumference of
which is fastened a devending sleeve 49 which ig
concentric with the tube 13. The inside diameter
of the sleeve 49 is approximately the diameter of
and surrounds the flange 31 of the tube 30 and
forms therewith a slide bearing for aligning the
upper end of the torque tube 18.

A second slide bearing member 51 is attached to
a sleeve 62 secured, as is shown in Figure 1, to
the lower end of the pier I1. This bearing mem-
ber 51 concentrically aligng the lower end of the
tube #3 with the pier and, together with the sleeve
49, provide for substantiaily vertical movement
of the torque tube 13.

To transmit the rotationa] movement of the
gear 36 to the tube 13 I provide a plurality of push
rods 83. These push rods are arranged circum-
ferentially and equidistant around the torque tube
13 between the gear flanige 37 and the torque tube
flange 48. As shown in Figure 3, three of such
rods are employed. However, more or less may
be used depending on the size and operating con-
ditions of the thickener.

The push rods 53 are provided with turnbuckles

5 84 for longitudina] adjustment and their lower

ends are pivotally mounted in bifurcated eye
members 56 which, in turn, are swivelly held in
annular rings 57 securely attached to the upper
face of the flange 37 of the gear 36. The upper
end of the rods 53 are similarly pivotally attached
as at 58 into eye members 59 swivelly attached
as at 69 to the underside of the torque tube flange
48. These push rods are disposed at an acute
angle to the planes of the gear flange 37 and the
torque tube flange 48 and are inclined toward the
direction of rotation of the gear 36. By means
of the pivotal and swivelling connections of the
rod 53 to the driving gear 36 and the flange 48,
they are capable of angular displacement with
respect to these members.

As shown in Figure 4, the full line position
of these push rods 53 indicates their angle for
normal operation of the scrapers 14, that is, when
the scrapers mova adjacent the bottom of the
tank I. This position is maintained so long as
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the downward: force exerted by: the welght of the:
tube exceeds the drag’ imposed.

rakes-and torque

on the rakes by the sludge in the tank. The

amount of ‘this-drag is dependent upon the mass
the tank through which'
should this density be-

density of the material in
the’ rakes must move.
come so great‘asto overload the rakes, the'torque
of the driving gear 36 will'cause the angle of the
push rods-83 to inerease as indicated by dot-dash
lines in Figure 4; such increase in angle resulting
in the raising of the torque tube and rakes-above
theplane of the tank bottom:

Tt will ‘be observed: that by inclining: the push
rods in the direction’of rotation’ of the driving
gear 35-their torque moment i§ greatest and their
lifting moment least when the rakes are in their
Jowest: or- normal operating position: Thiy 1ift-
ing moment; however; rapidly ‘increases: with up-
ward movement of the rakes:

Mounted on the upper face of the gear flange
3T gre a pluraliby of support members 61 pro--
vided at their upper extremities with resilient-

pads 617, These pads 61’ are adapted to contact
the outer edge of the:flange 48.and serve as &
limit stop for the lowest position .of "the rakes
14; Thelength of the support member-§1 is such
that when the flange 48 is in’ contact with the
pad 61:the rakes 14 will be:in their normal operat-
ing position adjacent ‘the pottom of the tank 1.

To provide a-limit for the upward movementg of

the rakes 14, rigid-fingers 62 project radially in-
wardly from the flange
periphiery of the tube 13.. The
fingers 62

inner ends of these

tube 13. As will be seen from Figures 3 and 4;

as the tube rises and revolves relative to the gear’

3% to itg extreme upper: limit, the ‘lugs- 63 will
contact: the fingers 62 and thereby prevent any
further displacement of the torque tube with
respect to the driving gear.

Attached to the under face of the top member
21 of the housing 25:is-a depending bracket 64

This: bracket 64 carries at its' lower end a pair’

of superposed circuit-closing switches -65 and €§
provided ‘with operating arms 61 and 68, respec-
tively: The bracket 64 1s so’ positioned that the

ends: of the operating arms 61 and- 68 will be-

in the path of movement of the upper end of the
gleeve 49 to be contacied thereby as the torque
tube 18 rises to its upper position. ‘The lower of
these switches 65, that'is; the first tobe contacted
by the sleeve 49, completes-the. circuit, asis shown

in Figure 6, from a source of current 69 toawarn-

ing device 170, such as a bell. The upper of the
switches 66; adapted to be closed by the sleeve
49 ofter it has moved past the switch 65, is adapt-
ed to complete the electric circuit from the source
of current 63°to a relay 11 which, in turn, sup-
plies electrical energy to stop the driving motor:-45.

In operation, liquid in which. solids are sus-
pended is fed to the tank | through the.influent
launder 19 where the suspended solids settle to
the bottom of the tank. These:solids are scraped
inwardly toward. the center discharge basin. by
means. of the rakes 14 which slowly revolve over
the bottom of the tank driven by means of the
motor 45 through the medium of the gear 36, push
rods 53 and the torque. tube 13. The solids thus
scraped are withdrawn from the basin through
discharge line T by means of the pump 8. Liquid
in the tank overflows. the-rim-into the trough 3
where it is withdrawn through the effluent con-
duit 4¢ .

During the sedimentation process solids -some=

aT to a point adjacent the’

are in- the path-of movement of radial -
1igs 63 secured to the outer surface of the torque
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. put or for other reasons.

© disposed in the

“ positionl until this

times-Build® up-in-the center of  the: tank by if~-
sufficient discharge rate through the" discharge’
line 1. This may be caused: by a clogged” line,-
insufficienit pumping rate, too ‘higha-rate of in-
Also-during the set-
tling’ process, sludge may- accumulate on the side:
walls of the tank and-on the blades of the scrap-
ers: When sufficient sludge: has so built.up, it~
will Tall from. these surfaces soas to cause a heavy
deposit or-bank of solids in the path of move-:
ment ‘of the scrapers. Either or both of' these
extraordinary accumulations of solids, as well-as
any heavy foreign substance dropped into- the
tank, will cause an overload oh the: scrapers: and

: their dfiving mechanism.

To permit of 'a reasonably heavy operating load:
for the machine whereby its full capacity may’
be utilized, a certain amount of such ovérloading-
must be permitted. However, should the over--

~loading:reach a degree that it would impose & seri--

ous strain on either the raKes or the operating-
mechanism, this overloading must be rapidly and:
easily relieved.

My novel arrangement of push rods angularly’
direction of rotation of the driv--
ing gear will permit both of these functions, that-
ig, maintain normal operating conditions of the:
rakes until a sericus-or substantial overload oc--
curs, and then because of ‘their inherent char-
acteristics will cause the rakes to be moved rap--
idly wiih constantly increasing moving: foree.
above the obstruction from which point the.rakes
will either by their normal function gradually - re~
duce this obstruction or will remain in this raised
chstruction ' is. manually’ re-
moved.. Should the obstruc Hom. i - the tank:be
such as to cause the rakes to move to their ex--
treme: upper limit,; the sleeve. 49: on the: torque-
tube 13 will contact and: close:the switch 65 op-
erating thereby an alarm to indicate to the op--
erator of the machine that a serious obstruction
has been formed in the thickener, which cbstruc-
tion-must be removed:  either by increasing. the
rate of discharge or: clearing the discharge pipe
or; if these fail, by manually removing the: ob-
siruction from the tank. If for some reason this-
obstruction is not removed-—for instance, if"the:
operator is engaged elsewhere’ of ig.incapable of-
rapidly removing the obstruction—the tordue tube:
will continue to rise past the warning switch 65-
and contact to-close the switch 66, When' this-
switch is closed, circuif is completed to the con-
trol circuit of the motor 46 to stop this motor and
stop the movement of the rakes.:

Thus it will be seen I have devised an operat--
ing " mechanism for- sedimentation apparatus-
which hag such characteristiés as to permit.op--
eration of the apparatus at an optimum efficiency
whereby the maximum capacity of the machine-

-may be utilized.

Tn addition, the operating mechanism provides-
means for raising the rakes over a certain pre-
determined minimum obstruction in their path by~
utilizing the tordue of the driving mechanism to
also impart a liffing force to the rakes, which
lifting force increases progressively with™ the
amount the rakes are raised. Such mechanism
allows the rakes-to function in their normal op-
erating position until dangerous strains have been
imposed on them, pbut afier such strains are im-
posed, it quickly and with progressive ease moves
the rakes out of the path of such dangerous ob=
structions.

There is also provided mechanism cooperating
with- the above by which a warning alarm s
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first given to indicate a dangerous obstruction
which, if not removed, will cause the driving
mechanism of the apparatus to stop.

While I have shown and described the pre-
ferred embodiment of my invention, I wish it to
be understood that I do not confine myself to
the precise details of construction herein set
forth by way of llustration, as it is apparent that
many changes and variations may bhe made
therein, by those skilled in the art, without de-
parting from the spirit of the invention, or
exceeding the scope of the appended claims,

I claim:

1. Apparatus for treating liquid containing
solids comprising a tank for the reception of a
mixture of liquid and solids, a support mounted
for rotary and vertical movement within the
tank, blade members carried by the support and
adapted to impart motion to said solids in the
tank, a rotary driving member mounted for rota-
tion coaxially with the support and in g fixed
plane perpendicular to the axis of rotation of
the support, means for actuating the driving
member, push rods flexibly conneciing the driv-
ing member ang support, sald push rods being
inclined upwardly from the plane of rotation of
the driving member and in the direction of rotg-
tion thereof for imparting g lifting force to the
support to raise the same and the bladed mem-
bers when an overload of solids is imposed on
the latter,

2. Apparatus for treating liquid containing
solids comprising a tank for the reception of a
mixture of liquid and solids, a support mounted
for rotary and vertical movement within the
tank, blade members carried by the support and
adapted to impart motion to said solids in the
tank, a rotary driving memter mounted for rota-
tion coaxially with the support and in a fixed
plane perpendicular to the axis of rotation of the
support, means for actuating the driving member,
longitudinally exiensible push rods flexibly con-
necting the driving member and support, said
push rods being inclined upwardly from the plane
of rotation of the driving member and in the
direction of rotation thereof for imparting a lift-
ing force to the support to raise the same and
blade members when an overload of solid is
imposed on the latter, and means for adjusting
the length of said push rods
the angle of inclination thereof with respect to
the driving member,

3. Apparatus for treating liquid containing
solids comprising a tank for the reception of g
mixture of liquid and solids, a support mounted
for rotary and vertical movement within the
tank, blade members carried by the support and
adapted to impart motion to said solids in the
tank, a rotary driving member mounted for rota-
tion coaxially with the support and in a fixed
plane perpendicular to the axis of rotation of
the support, means for actuating the driving
member, push rods flexibly connecting the driv-
ing member and suppert, said push rods being
inclined upwardly from the plane of rotation
of the driving member and in the direction of
rotation thereof fop imparting a lifting force to
the support to raise the same and the bladed
members when an overload of solids is imposed
on the latter, and cooperating stop members
carried respectively by the driving member and
support for limiting vertical movement of the
support.

4. Apparatus for treating liquid containing
solids comprising an annular tank for the recep-

to thereby adjust :
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tion of a mixture of liquid and solids, a vertical
pier mounted centrally in said tank, a tubular
torque member rotatable about the pier and mov-
able axially with respect thereto, blade members
carried by the lower end of the torque member
and adapted to impart motion to the solids, a ro-
tary driving member mounted for rotation in g
fixed plane perpendicular to the axis of and inter-
mediate the ends of the torque member, means
for actuating the driving member, push rods flex-
ibly connecting the driving member with the
torque member adjacent the upper end thereof,
said push rods being inclined with respect to the
plane of rotation of said driving member ang in
the direction of rotation thereof for imparting a
lifting force to said torque member and blade
members to raise the same when an overload of
solids is imposed on the blade members, and co-
operating guide means associated with the pier
and torque member for guiding the latter and
blade members in substantially vertical move-
ment,

5. A sedimentation apparatus comprising an
annular tank for the reception of a mixture of
liquid and solids, said tank having an inlet and
an cutlet, a vertical pier positioned axially within
the tank, a tubular terque member mounted for
rotational and axial movement with respect to
the pier, a scraping device carried by the torque
member adjacent the lower end therecf, for mov-
ing said solids toward the cutlet, a supporting
member carried by the pier, a horizonta] driving
member carried by the supporting member for ro-
tation coaxially with the torque member, said
driving member being capable of relative rotary
movement with respect to the torque member,
means for rotating the driving member, and push
Tods having a pivota] connection with both the
driving member angd torque member to rotate the
latter, said push rods being inclineg normally up-
wardly from the plane of the driving member and
in the direction of rotation thereof, the angle
of inclination of saig bush rods being increased
upon relative rotary movement of the driving
member with respect to the torque member due
to the application of an overload of solids on said
scraping device to impart a lift force to the torque
member to raise the SCraping device relative to
said solids.
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