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1. - 

This invention relates to sedimentation units, 
or thickeners as Such units are sometimes termed, 
having motivated sedimented-collecting or sedi 
ment-impelling mechanism operable in a tank or 
basin over a floor or bottom section thereof, and 
the invention particularly relates to means adapt 
able for Safeguarding the unit and the mechanism 
thereof against damage upon or consequent to 
abnormal Overload conditions being encountered 
by or imposed on the sediment-engaging ele 
ments of said mechanism. - - - 

An object of the present invention is to provide 
novel apparatus or arrangement of parts or op 
erative elements certain of which embody novel 
features of construction and operation whereby 
there is realized as a complete and effectively 
efficient organization a practical and reliable emi 
bodiment of operatively assoeiated means that 
readily respond to the operative requirements 
for simple starting up of the apparatus, and also 
for continued normal operations, including an 
automatic raising of the sediment-engaging 
members according to substantial increases above 
maximum normal load conditions being encount 
tered and a progressive lowering of the sediment 
engaging members as the load condition reaches 
and decreases below the maximum normal there 
for. The novel apparatus functions to arrest all 
operative movements of the sediment-engaging 
members or impelling elements and the driving 
mechanism therefor when an abnormal overload 
condition is substantially greater than that of 
the maximum normal has been encountered, such 
arresting of operation may be selectively deter 
mined and has in view the stopping or arresting 
of the movements of the sediment-impelling 
mechanism before damaging forces on the unit 
or parts thereof have been or are likely to be 
encountered. 
Many novel features of construction are em 

bodied in the sedimentation unit and particu 
larly in connection with the power-actuated or 
motivated sediment-impelling mechanism and 
these novel features constitute or provide-several 
different aspects or phases of the invention as 
will hereinafter more fully appear from the de 
Scription which follows. 

Certain novel features considered character 
istic of the invention hereof are set forth with 
particularity in the appended claims. 
The invention itself, however, both as to its 

organization and its method of operation, to 
gether with additional objects and advantages 
thereof, will be understood from the following 
description of a specific embodiment when read 
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2 
or considered in connection with the accompany 
ing drawings constituting a part of this specifi 
cation and in Which: V 

Fig. 1 is a vertical view-partly in section 
and with portions thereof broken away-of a 
typical tank or settling basis equipped with sedi 
ment-raking mechanism providing rake-carrying 
arms extending outwardly from a raisable lift 
shaft and in diverse positions of elevation there 
for turnable about a vertically-extending axial 
line through the medium of suitable motivated 
mechanism. 

Fig. 2 is a view taken as on the line 2-2 of 
Fig, 1 looking in the direction of the arrow. This 
figure shows certain details of construction 
whereby turning movement for a rake arm is 
imparted thereto from power-transmission mem 
ber of the motivated mechanism. 

Fig. 3 is a vertical view-partly in section 
showing a main or primary motor with speed 
reducing and power-actuated means constituting 
part of the motivated mechanism for turning 
the rake arms. This view also shows in assembly 
an auxiliary or pump motor and associated pump 
driven therein constituting part of an automati 
cally-controlled hydraulic system embodying an 
expansible and contractible lifting means for 
effecting an automatic lifting of the rake-carry 
ing arms as and When excessively heavy rake 
load conditions are encountered by the rake-car 
rying arms. In this figure there is indicated an 
electrical control System that automatically con 
trols the starting and stopping of the pump and 
also for use in arresting the operation of the 
main motor should operating load thereof be 
come sufficiently excessive whereby the motor 
or a part driven thereby might otherwise be dam 
aged or caused to fail. . 

Fig. 4 is a vertical sectional view of a by-pass 
valve construction employed in the hydraulic Sys 
tem just referred to. The location of the valve 
of Fig. 4 is readily ascertainable from an inspec 
tion of either Fig. 3 or Fig. 5. The parts are 
shown in Fig. 4 at larger scale than in either 
Fig. 3 or Fig. 5. - 

Fig. 5 is a vertical view-partially in section 
and of which certain parts have been broken 
away-showing in cooperative arrangement cer 
tain details of the rake-carrying arms the hy 
draulic lifting means by which the rake-carrying 
arms are vertically positionable through the nine 
dium of the lift shaft from the lower end of which 
the rake-carrying arms extend and certain parts 
of the motivated mechanism by which said rake 
carrying arms are caused to turn about a ver 
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tically-extending axis for performing a Sedi 
ment-collecting and impelling operation. 

Figs. 6 and 7 are vertical Sectional views illus 
tratively showing the details of construction of 
the expansible and contractible lifting means 
which comprises a fixed cylinder and raisable 
piston employable for controlling the raising and 
lowering of the lift shaft, and the relative ar 
rangement of said cylinder and piston With re 
spect to a surrounding depending torque tube: 
constituting part of the means by which power is 
transmitted to the rake-carrying arms for turning 
the same. In Fig. 6 the liftable or raisable piston 
is in low or contracted position therefor With 
respect to the cylinder. In Fig. 7 the piston and 
parts carried therefrom are shown in an upper 
position therefor. Reference will now be made to the drawings 
in detail: 
Therein a sedimentation tank or basin fo as 

illustrated embodying a floor or bottom portion 
f f, a marginal wall 2 rising from said botton 
portion, a marginal launder 3 for receiving Su 
pernatant liquid overflow passing thereinto from 
the overflow weir or weir edge (4; an effluent 
outflow 5 leading from the overflow launder 
13; a sludge- or sediment-receiving and discharge 
section provided by a sludge Sump or cone at 
f6 served by a sump rake 26 and a discharge 
conduit 7 leading from the sump to a region 
outside of the unit. - - - - - - - - - - 

Liquid to be treated for removal therefrom of 
settleable material is supplied to the upper cen 
tral portion of the tank through the medium of 
a feed-supply means terminating in a feed-distri 
buting well (8 having apertured feed-discharge 
openings at 9. 

Also associated with the tank and constituting 
a part of the sedimentation unit as a whole is 
a frame structure 20, constituting a superjacent 
support, stationarily positioned with respect to 
the tank. This frame structure serves as a sup 
port for a portion of said supply means and feed 
well thereof, it also serves as a support for a 
motivated sediment-raking mechanism collective 
ly designated 25 and constituting the means by 
which settled solids on the tank bottom can be 
impelled towards and into a sediment-receiv 
ing sump provided in or by the bottom. 
The sediment-raking mechanism collectively 

designated 25 embodies sub-sets of members or 
functioning mechanical elements which may be 
designated as follows: 

i. Motivated power-transmission gearing 53 
or main driving construction embodies a bull gear 
or wheel 52 constituting a main turntable Which 
is turnable about a vertically-extending main 
axial line and which is mounted on a stationary 
bearing member 5f that derives carrying support 
from the I-beams 22 of the main frame structure 
2). Anti-friction balls or rollers may be provided 
as at 56 between the Supporting and Supported 
members 5 and 52 of a main turntable construc 
tion 50 thus provided thereby. 

2. An expansible and contractible lifting means 
40 embodying: 

(a) A stationary lifting cylinder 46 of constant 
elevation having a low cylinder head :45 and 
cylinder wall rising therefrom, which cylinder 
46 derives carrying support through the medium 
of a central depending carrying tube 43 con 
centric with said axis of which the upper end 
derives carrying support from the channel mem 
bers 2 of the frame structure 20 while the lower 
end extends within the cylinder and has rigid 

5 

4. 
connection with the low head 45 of the lifting 
cylinder, and 

(b) A liftable piston element 60 having an 
annular piston head 6 slidably fitting the in 
terior of the cylinder wall and the exterior of 
the depending tube and a hollow piston rod 62 
rising: from said annular piston head. At the 
upper end of this piston rod 62 there is carried 
a liftable base or supporting member 64 constitut 
ing part of an auxiliary turntable construction 
63 of which the turnably Supported member Or 
auxiliary turntable is provided by an annular 
cap 67. The liftable base 64 has a raceWay Or 
supporting bearing 65 and the turntable cap 6 
is provided with a raceway or Supported bearing 
68; anti-friction rollers or balls 66 are provided 
between said raceways. The expansible and Con 
tractible lifting means 40 as provided by the lift 

30 

35 

40 

50 

5 

(30 

70 

75 

ing cylinder 46 and liftable piston element 60 may 
be viewed as a plunger means having a Supported 
member 46 and a liftable plunger 60 and a pres 
sure liquid receiving space 48 within the plunger 
means between the supported member 46 and the 
plunger 60 just referred to. 

3. A liftable vertically-positionable Sediment 
raking element 30 embodying a vertically-extend 
ing liftable arm-carrying shaft or lift tube 3 
equipped with intermediate arm-carrying mem 
bers collectively designated 32 extending from 
the lower portion of the lift tube, and a set of 
outwardly-extending rake-carrying arms 33 car 
lied from said intermediate members 32. The 
lift tube or shaft 3 derives its liftable Support 
from the auxiliary turntable 63 above referred 
to; and 

4. Power-transmission mechanism collectively 
designated 70 and functioning between the bull 
wheel or main turntable 52 on the One hand 
and the rake-carrying arms 33 on the other 
hand. The power transmission mechanism 
TO may be referred to as the bull wheel driven 
or motivated rake-arm turning mechanism. This 
mechanism embodies the torque tube 7 which 
is driven by and has depending carrying Support 
from the bull wheel, an outwardly-extending 
frame structure generally designated 20 secured 
to and extending from the lower end 72 of the 
torque tube and hinged outwardly-extending 
power-transmission arms 80 of which the inner 
ends have hinged connections at 73 to the out 
lying members of said outwardly-extending frame 
structure 20 while the outer or swinging ends 
of the power-transmission arms have suitable 
connections as by links 90 to the corresponding 
portions of the underlying rake arms 33. 
The frame structure 20 also serves as a Support 

for a liquid-supply means provided as by an oil 
or liquid-Supply tank 00, an associated pump 
fol and an auxiliary motor PM which when the 
operating circuit therefor is closed actuates the 
pump. The pump is embodied in a hydraulic 
System and is connected through the medium of 
suitable piping So as to supply when actuated 
pumped oil or other liquid from said Supply tank 
00 to and through a central flow passageway 

44 of the depending central tube 43 and so as to 
deliver the Same under pressure through flow 
passageways 42 at the lower end of tube 43 into 
the stationary cylinder of the expansible and con 
tractible means 40, to wit, in the region 48 above 
the cylinder head 45 but below the piston head 
6, whereby the pressure liquid thus supplied can 
effect a lifting of the piston as a movable element 
of the expansible and contractible lifting means 
and thereby the auxiliary turntable construction 
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and the rake-carrying arms' 33 which are indi 
rectly carried from the auxiliary turntable con 
struction through the medium of the liftable 
arm-carrying shaft 3i. 

It will also hereinafter more fully appear that 
the hydraulic system as constructed is provided 
with an outflow release line controlled by an 
adjustable valve for releasing bleeder liquid from 
within the expansible and contractible means for 
permitting a progressive lowering of the lift tube 
3) and the rake-carrying arms after the motor 
operating the pump has ceased to run. . . . 
The depending torque tube 7 has an interior 

diameter Substantially larger than that of the 
diameter of the exterior portion of the depending: ; 
arm-carrying shaft 3:. A flanged annular guide 
sleeve 69 at elevation higher than that of the 
overflow weir edge 4 is provided between the 
upper interior portion of the torque tube and 
the exterior of the arm-carrying or lift shaft 3. 
This guide is preferably of bronze and serves not 
only as a guiding member but also as means for 
establishing and maintaining concentricity as 
between the upper end of the torque tube and 
that portion of the lift, shaft at that particular 
elevation. 
By the power-transmission mechanism T C just 

referred to there is realized means whereby a 
continued turning of the bull wheel or gear 52 
effects a horizontal turning of the rake arms 33 
as a set about a vertically-extending axis for each 
and all diverse positions of elevation thei'eof. 

Reverting to the motivating power-transmis 
sion gearing 53, it will be noted from an inspec 
tion of Fig. 3 that a motor M may be provided 
with a housing physically connected to and car 
ried from a section of the casing structure for the 
motivated gearing 53. Power froin the rotor of 
the motor is transmitted to an initially driven 
gear of the motivated mechanism 53, as for ex 
ample, through the medium of pulleys and belts. 
59 the latter of which are indicated by dot-and 
dash lines. The thus motivated power-trans 
mission gearing 53 has gears or gear elements as 
54 drivingly engaging a peripheral gear 55 of the 
buil gear or wheel 52 as is indicated in said 
Fig. 3. 
Certain important aspects and features of the 

invention include a novel embodinent of a 
plunger lifting means in a sediment-raking mech 
anism; and furthermore in the coordinated op 
erative arrangement and relationship thereof 
with respect to other functioning parts or means 
of the apparatus or equipment provided in or for 
a settling tank or basin or for use therein. That 
is to say, certain important aspects of the in 
vention hereof revolve about (1) the construc 
tion. and arrangement of parts constituting the 
expansible and contractible lifting means 40 that 
includes a lifting cylinder 46 having a low cylin 
der head 45 with cylindrical wall rising there 
from a vertically-movable piston 60 embodying 
an annular head 6 with piston rod 62 rising 
therefrom and having slidable fitting engagement 
with the interior of the cylindrical wall on the 
one hand and the exterior of a depending center. 
support or cylinder carrying tube 43 on the other 
hand; (2) the mode of support for the stationarily 
mounted lifting cylinder from an overlying por-, 
tion of the frame structure through the medium 
of the aforementioned tube 43 the lower end of 
which is fixedly connected to the cylinder head 
45 whereby there is provided or left within the 
lifting cylinder an annular piston-receiving. 
space rising from the cylinder head 45 and within 

t 

60 
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70 

6 
which space the piston head 6F has vertical ris 
ing and lowering movement; (3) to certain de-- 
tails of construction of the tubular support 43 
and the associated cylinder head and piston head 
whereby fluid under pressure is deliverable into 
the tubular support and therefrom through pas 
sageway or flow openings 42 into the region 48 
between the heads for imparting lifting move 
ment-to the piston and whereby a lowering of 
the piston can follow because of means provided 
in the hydraulic systems for allowing for a back 
flow and controlled release of bleeder liquid from 
the space 48 between the heads through openings 
42 into the central-flow passageway 44 of the 
tube and from the upper end of the latter when 
conditions are right for lowering the piston; (4) 
the providing of a turntable construction 63 be 
tween the upper end of the hollow piston rod and 
the supporting cap or auxiliary turntable 67 from 
or by which there is turnably carried the lift tube 
3f of the liftable raking assembly 30 whereby as 
the piston 60 is elevated it can impart a lifting 
movement to the lift tube 3f while at the same 
time permitting turning movement of the lift tube 
about the expansible and contractible" lifting 
means 40 as a whole; (5) the arranging or posi 
tioning of the depending torque tube 7 and of 
the bullwheel 52 at elevations such that the bull 
gear and the upper end of the depending torque' 
tube 7 which is connected thereto so as to be 
turnably driven thereby are located at elevations 
whereat they surround the upper portion of the 
lift tube 3 ?, or as otherwise expressed, in a region 
surrounding but spaced from the vertically rais 
able and lowerable piston 60; and (6) the provid 
ing of a guide sleeve 69 between the bull wheel-53 
and the connected upper end of the torque. tube 

on the one hand and the upper end of the lift 
tube 3. On the other, Which said guide Sleeve 
Serves not only as a guiding member but also as 
means for insuring concentricity of the members 
just mentioned and also as a stop member car 
ried by the bullwheel and functioning as a means 
for arresting and limiting the downward move. 
ment of the lift tube 3i and thusly of the rake 
carrying arms 33 extending outwardly as a set 
from the lower end portion of the lift tube. 
Many of the important features of the con 

struction just mentioned are apparent from an 
inspection of Figs. 6 and 7 hereof and thusly it 
is in order to described certain parts thereof in 
further detail. . . . 
By Figs. 6 and 7 there will be seen certain de 

tails of construction of the specific means by 
which the center support" or depending carrying 
tube 43 may derive or have carrying support 
from the channel members 2 of the frame Sup 
porting structure 2). The means thus shown emi 
bodies a supporting block 108 resting directly 
upon the channel members 2i. Upon this sup 
port block 08 there is mounted a support block 
seat 69 having a concaved upper seat surface 
1 s following the general contour of a sphere. 
A center tube yoke it having a lower portion 
extending therefrom provides a convex surface 
| 12 that directly and fittingly engages the concave 
face or seating surface if 0 of the Support block 
seat 09. The spherical seat construction just 
mentioned is provided whereby a desired adjust 
ment of the vertical tube 43 can be readily 
realized, to wit, so as to attain substantial align 
ment with the vertical axis through the central 
portion thereof. A support tube nut 3 thread 
ingly engages the upper screw-threaded portion 
of the tube 43 and serves as a member by which 
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the weight of the center support tube 43 and 
parts carried therefrom, is transmitted to the 
center tube yoke f l and to the channel members 
21. The upper end of the center support tube 
43 which it will be noted is not turnable about 
an axial line-has secured thereto a pipe connec 
tion fo4 constituting a part of the tubular piping 
or hydraulic means by which pressure fluid may 
be supplied to and into the depending support 
tube 43 and whereby the pressure or bleeder 
liquid may be released as bleeder liquid at the 
time when the piston 60 is being lowered or is 
permitted to have downward movement. The 
lower end of the tube 43 has a screw connection 
to the cylinder head 45 and is secured in place 

5 

) 

with respect to the cylinder head through the 
medium of a set screw 5. The lifting cylinder 
46 which is herein described as having a cylindri 
cal wall rising from the head 45 thereof has, as 
made, a tubular wall portion f6 the lower end of 
which has an annular flange fill that is weld con 
nected thereto which is directly connected 
to a corresponding flange portion of the cylin 
der head through the medium of bolts 8 
and whereby a water-tight joint is provided be 
tween the lower end of the cylinder wall and the 
cylinder head. An upper flange member 9 is 
weld connected to the upper end of the cylindri 
cal end or wall 6 and a piston rod guide 30 is 
connected by bolts 3 to the flange 9. This pis 
ton rod guide has an opening 32 provided there 
through for receiving the piston rod 62 heretofore 
referred to. An air passageway is provided at 33 
whereby to permit an ingress or egreSS of air 
from the annular or piston slide space 34 that 
is provided or left between the interior of the 
cylinder portion 6 and the exterior of the hol 
low piston rod 62. The piston rod 62 which has 
been described as rising from the piston head 6 
has a screw-threaded connection to the piston . 
head 61 and is locked into position through the 
medium of a set screw or the equivalent at 35. 
The piston rod has annular cup-leather packings 
at 36 and a series of annular packings of in 
verted V-shape in cross-section arranged in 
superposed relationship at 37. These packings 
referred to are held in place by an annular re 
taining ring 38 which is secured in place at the 
lower face of the piston head 61 through the 
medium of bolts at 39. As to the turnable con 
struction 63 which is carried at the upper end of 
the piston rod 62, this is shown in considerably 
greater detail than in the other figures hereof. 
In Figs. 6 and 7 it will be observed that the 

supporting member 64 heretofore referred to and 
described as being carried at the upper end of 
the hollow piston rod 62 embodies a raceway 
bearing element 65 upon which the anti-friction 
balls or rollers 6S are directly supported. The 
lift tube cap 67 heretofore referred to as an an 
nular cap or auxiliary turntable is provided with 
a turnably supported raceway member 68. The 
cap or turntable 67 has a depending annular 
flange portion 40 to which there is Secured 
through the medium of bolts f4 a thrust end 
or underlying cap f 42 equipped with an annular 
oil-sealing means 43 for retaining a quantity of 
lubricating liquid or oil in the region 44 whereat 
the ball bearing members 65, 66 and 68 are lo 
cated. Means for introducing oil into the region 
44 is provided at 45. A vent hole is provided 

at 46 in the cap or auxiliary turntable mem 
ber 67. V - 
The upper end of the lift tube 3 is provided 

with a flange ring .148 which is weld connected 
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8 
thereto and which is detachably connected 
through the medium of bolts 49 to the outer por 
tion of the lifting tube cap 67. 

Referring now to the guide sleeve 69 hereto 
fore mentioned, it will be noted that this is Se 
cured in place through the medium of bolts 50 
to the inner portion of the bull. Wheel or gear 
52 and that it has sliding engagement with the 
exterior of the upper portion of the lift tube 3f 
whereby concentricity of arrangement as between 
the bull wheel 52 and the torque tube 7 con 
nected thereto and carried therefrom on the One 
hand and the lift tube 3 on the other hand 
will be maintained and whereby indirectly the 
piston and cylinder of the lifting means 40 and 
the depending tubular support 43 by which the 
lifting means is carried will also be maintained 
in concentric relationship. It will also be noted 
that guide sleeve 69 also serves as a low-limit 
stop means for the lift tube 3 and parts carried 
thereby. 
From that which has preceded, it will be mani 

fest that the lifting means, the lift shaft which 
is raisable and lowerable thereby, and the actu 
ating means by which from the torque tube the 
rake arms and parts carrying the same are caused 
to turn, are embodied in a novel construction 
realizable because of the novel arrangement of 
parts and members hertofore referred to. 
The hydraulic means by which the expansible 

and contractible lifting means are caused to func 
tion is one which is preferably, but not neces 
sarily under automatic control. No matter how 
controlled, viz. manually or automatically, it is 
important in realizing certain featules of the in 
vention to have a proper means for Supplying 
liquid under pressure to the expansible and con 
tractible means for imparting lifting movement 
to the rakes when overload conditions-Surpass 
ing those normally encountered-are experienced 
and for permitting the lowering of the rakes or 
rake-carrying mechanism after these overload 
conditions have been overcome. The hydraulic 
means heretofore mentioned and by which this 
is attained is shown in Irelatively complete detail 
in Figs. 3 and 5, however, an amplification of an 
important functioning part or relief valve thereof 
is shown at a larger scale in Fig. 4. 
As previously mentioned, an oil supply tank 

or liquid-holding means is indicated as f00. In 
Fig. 5 the lower interior portion thereof is shown 
divided into three sections, to wit, 88, 69 and 
70 by two partial partition members rising part 

Way upwardly from the floor of the tank. This 
Oil Supply means has a pump motor PM physical 
ly connected for driving the pump Of when the 
circuit for the motor is closed whereby to suck 
oil from the section 69 through a filter or strainer 

lf into an intake or suction line O2 leading 
into the pump Of. From the pump f of the pump 
discharges pressure liquid into a pressure delivery 
line generally designated 03 and leading to and 
terminating in the pipe connection 04 that in 
turn is connected to and in communication with 
the upper end of the depending tubular carrier 
43. In this line fo3 there is embodied a by-pass 
or relief valve 72, a back-flow check valve 73 
and a pressure cage 74. The relief valve f72 is 
shown in section in Fig. 4 and is of a type well 
known in the art. This relief valve is constructed 
So that under ordinary or normally encountered 
operating pressures for the pump the flow from 
the pump is through a pipe section 75 of the 
pressure delivery line 03 directly past a depend 
ing portion 76 of a piston valve 77 into a pipe 
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Section 78 leading to a check valve 73, the lat 
ter of which functions to allow a free forward 
flow of liquid entering the same on its way 
through pipe line 93 to pipe connections fo4. 
The check Valve 3 as embodied in the line 03 
is provided to prevent any back-flow, to wit, into 
the relief valve f2. This relief valve 72, how 
ever, is So constructed that if the pressure in the 
line 03 which includes the sections. T5 and 78 
becomes unduly excessive there is a lifting of the 
piston valve - and consequent unseating of the 
depending Valve section 6 from the seat or 
Seat member 9 whereby there is permitted a 
by-pass, shunt or split off flow of liquid from 
the line section 75 past the unseated depending 
portion 6 of the piston valve into and through 
the seat 79 into pipe section 80 the latter of 
which delivers any thus by-passed liquid into the 
tank section 9. In this way there may be 
diverted all of the pumped liquid or only a por 
tion of the pumped liquid from the line T5 into 
the tank section f thereby avoiding an undue 
supply of pressure liquid into and through the 
pipe 03 and correspondingly allowing the pump 
to be continuously Operated. We within the safe 
limits while the motor continues to run, or, as 
otherwise expressed, in a manner whereby to 
avoid undue Overloading of the motor. Should 
the motor be Stopped either by automatic control 
or otherwise the check valve at 73 prevents 
back-flow of pressure liquid from within that 
Section of the line 3 which is physically located 
between the check valve 3 on the one hand and 
the pipe coupling 104 on the other. A pressure 
gauge 4 is provided whereby an operator can 
aScertain and have Visual information as to the 
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exact pressure conditions within the line 103 and 
thusly within the expansible and contractible lift 
ing means 40. 

Mention has heretofore been raide. Of the fact 
that when the motor is stopped and thereby the 
pumping operation has been discontinued, as, 
for example, when raking overload conditions 
have been overcone that there can follow or 
should follow a progressive lowering of the lift 
tube 34 and of the rakes carried thereby. This 
progressive lowering is attained by the re 
lease of what may be viewed as bleeder 
liquid, to Wit, liquid Which flows upwardly 
-within and from the tube 43, to wit, from 
the space 8 between the piston head 6 
and the cylinder head 45 any liquid released as 
bleeder liquid flows into and from the pipe 
fitting 4 and in sequence through the pipe 
section 95, which may be viewed as a return 
pipe section, into and through the bleeder Valve 

6, and finally from the terminal section f 
of that which may be considered as a return or 
bleeder pipe leading into the tank-receiving 
portion is 68. In this connection it will be noted 
that the position of the Valve element 06, to 
wit, the bleeder valve as it should be called, 
ican be adjusted for regulating the rate of back 
fiow of bleeder liquid from the progressively con 
tracted space between the piston and cylinder 
heads towards and past the valve 06 and 'where 
‘by the released liquid is ultimately received 
back into the liquid-holding tank. The weight 
of the lift tube 3- and the parts carried thereby 
are sufficient to effect the lowering of the parts 
carried by the piston and the back-flow of the 
released or bleeder liquid until the raking ele 
ments have assumed the normal low-raking po 
Sition therefor. w 

At this juncture it will be noted that a stop 
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member 47 rising from the low-cylinder head 
45 arrests the downward movement or deter 
mines the low-limit movement of the piston rel 
ative to the head 45 and assures a liquid re 
ceiving space 48 into which presure liquid can 
at all times be delivered from the interior of 
the tube 43 through the flow opening 42 at the 
low end thereof. 

Mention has heretofore been made that there 
is progressively employed an electrical control 
System whereby when unduly excessive overload 
conditions are experienced by the motor this 
Will automatically be stopped before the motor 
burns out and before there is experienced a 
rupturing of some part driven by the motor to 
the deteriment of the sedimentation unit as a 
whole. The control system also has means em 
bodied therein and constituting a part thereof 
whereby upon excessive raking load conditions 
being encountered the pump motor will be 
started and thus operate the pump to progres 
'sively lift the raking mechanism until the ex 
cessive overload conditions have been overcome 
at which time there follows an automatic stop 
ping of the motor whereby the progressive low 
ering of the raking mechanism can be accom 
plished through the medium of the hydraulic 
system thus described. . . 
From what has preceded, it will be manifest 

that during the normal employment of the sedi 
mentation unit for the purpose of effecting the 
clarifying of the liquid bearing settleable solids 
that the Supply of such liquid to the tank or 
basin is of more or less uniform rate that the 
motor M is continuously operating progressive 
ly collecting sedimented material from diverse 
portions of the floor of the tank towards the 
sediment sump G that upon abnormally exces 
sive raking overload conditions being encoun 
tered by the sediment-raking mechanism the 
motor is caused to actuate and thereby operat 
ing and supplying pumped liquid into the space 
between the lifting cylinder head and the liftable 
pump head of the piston thereby effecting a 

5 progressive lifting of the rake lifting means 
while the latter is continued to be turned by 
the motor M through the gearing and the me 
dium of the bull wheel thereof the depending 
torque tube secured to and depending from the 
bull wheel and the power-transmission arms ex 
tending from the lower portion of the bull wheel 
and having a link connection to the rake arms 
underlying the same whereby there is permitted 
the requisite lifting movement to the rake arms 
while at the same time inparting horizontal 
turning movement thereto about a Vertically 
extending axis. 
The motors M, PM are preferably but not nec 

essarily embodied in an automatic System ac 
cording to which operating energy-specifically 
electrical energy for operating motors is con 
trollably supplied from a suitable source of elec 
trical energy supply generally designated SE 
through a control system generally designated 
CS from which there is a control supply of power 
through one set of wiring to the motor M and 
through another set of wiring, which may be 
referred to as a branching energy-transmission 
means or line, leading to the motor PM that 
actuates the pump ff according to operative 
requirements. The branching line just referred 
to includes the wires f and e (see Fig. 3) and an 
automatically positioned control Switch such as 
switch member actuated by magnetic coil B. 
In other words, according to the control System 
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just referred to during the normal raking load 
operations the motor M is actuating the sedi 
ment-raking mechanism 25, to wit, in the gen 
eral normal or low operating position for the 
rake-carrying arms 33 thereof. If, however, the 
raking load becomes abnormally excessive this 
control system CS comes into play, through the 
medium of the branching energy-transmission 
line, to start the operation of the motor PM for 
effecting of the delivery of pressure liquid, to 
wit, oil under pressure from the pump into the 
expansible and contractible lifting mechanism 
40 for expanding the latter and thereby effect 
ing an automatic lifting of the liftable element 
thereof and a consequent upward movement of 
the lift tube 3 from which the rake-carrying 
arms. 33 extend. When the excessive rake load 
conditions have been overcome there is an auto 
matic stopping of the motor PM and this is foll 
lowed by a permissible lowering of the previously 
lifted rake-carrying arms 33 due to a progressive 
contracting of the expansible and contractible 
lifting means, which contracting is permitted to 
take place because of the progressive release of 
the oil or other liquid through and from the 
bleeder valve 06. 
Also in the electrical control System CS provi 

sion is preferably made for automatic stopping 
of the motor M and thereby stopping of all turn 
ing movement of the raking mechanism should 
the load upon the latter become sufficiently ex 
cessive, to wit, to an extent whereby the motor M 
or other mechanism actuated therefrom might 
be otherwise damaged. Electric wiring from the 
control System. CS to motor M is indicated as c 
and d while electric wiring from the control sys 
tem. CS to the pump motor PM is indicated as 
if and e. 

In short, however, according to the control 
System just referred to during normal raking load 
operations the motor M functions through the 
medium of the belt-drive 59 and the motivated 
power-transmission gear 53 to effect a horizona 
tal turning of the depending torque tube and 
therefrom to the underlying rake-carrying arms 
33 through the medium of the hinged outwardly 
extending power-transmission arms 80 of which 
the outer ends have link connections 90 whereby 
Said arms 33 as a set have horizontal turning 
movement about the main vertically-extending 
axial line and whereby they are thus operable in 
any position of elevation therefor as well as at 
any and all times when being changed from one 
elevation to another. 
Also during the time when the rake load suff 

ciently exceeds a normal raking load but is not 
Sufficiently excessive to damage the motor or 
parts actuated therefrom the motor M continues 
to Operate and thus functions to effect the co 
tinued turning of the rake arms but under such 
abnormal overload conditions as those just stat 
ed, the control System CS is such as to cause the 
starting up operation of the pump motor PM and 
thusly the pump of whereby to send pressure liq 
uid into the expansible and contractible lifting 
means 40 for effecting a raising of the rake-car. 
rying arms 33 with a consequent lessening of the 
raking load. This upward movement of the rak 
ing arms continues until the abnormally exces 
Siye Overload conditions have been overcome at 
Which time the control mechanism causes the 
pump motor to automatically stop and a pro 
geSSVe lowering of the rake arms can follow. 
For Supplying liquid under preSSure that is relied 
upon for expanding the expansible and contrac 
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12 
tible lifting means as provided by the piston and 
cylinder construction referred to herein, reliance 
is made upon a hydraulic system that includes a 
pump Of actuated from the motor PM which 
when operating delivers liquid, to wit, oil under 
pressure, into the upper end of the depending 
carrying tube 43 and which hydraulic System is 
equipped with a valve-controlled bleeder line 
that functions to permit a gradual release of en 
trapped liquid in the system whereby to permit 
a contracting of the expansible and contractible 
lifting means, or as otherwise expressed, a pro 
gressive lowering of the piston after the motor 
has ceased to actuate the pump. This hydraulic 
system will hereinafter be described in detail. 
The main motor M and the pump motor PM 

just referred to are preferably, but not neces 
sarily embodied in an automatic System accord 
ing to which electrical energy for Operating the 
motors is controllably supplied from a suitable 
source of electrical energy generally designated 
SE through a control system generally desig 
nated CS from which there is a control Supply 
of power through one set of wiring to the motor 
PM that actuates the pump iO according to op 
erative requirements, etc. 
As to the supply means 00 and pump 0, it 

will be noted that the member 100 may be a tank 
preferably holding oil from which by means of 
the pump foll oil is pumped according to opera 
tive requirements from the lower interior por 
tion of the tank or container 90 through the 
medium of a suction pipeline O2 and is delivered 
under pressure from the pump through the pres 
sure line fo3 into a pipe connection f 04 thence 
into the upper end of the stationarily-supported 
depending tube 43 by which the lifting cylinder 
is carried and from which tube liquid under pres 
sure is deliverable into said cylinder between the 
cylinder head 45 and into the region at the un 
deside of the annular piston head 6f of the lift 
able piston element 60. A return or bleeder pipe 
line leads from the pipe connection 04 and emi 
bodies a pipe section 05, an adjustable bleeder 

5 valve O6 and a terminal pipe section 07 that 
delivers the returning or bleeder liquid back into 
the supply tank 00. The bleeder line thus pro 
vided functions as means for controlling the out 
flow of the bleeder or release liquid from the re 
gion between the cylinder and piston heads just 
mentioned back into the tank particularly as and 
When the lifting load within the lifting means is 
no longer required, to wit, at a time when the 
parts of the expansible and contractible lifting 
means 40 are assuming the contracting position 
relative to each other. The pump of is actu 
ated by and from a pump motor PM. 
The electrical control system is diagrammati 

cally imposed upon Fig. 3 and is now described 
in connection therewith. 
Said electrical control System. CS as a whole 

embodies the following features entering into its 
construction: 

1. Disconnect or power line switchA; 
2. Main motor. M. With its respective control 

Consisting of magnetic starter coil C with its 
magnetically-controlled contacts C1, C2 and C3, 
thermal overload heater unit HH, a series over 
load relay G with its relay actuated contact G, 
a manually-actuated momentary-contact "Start' 
push button E and a manually-actuated momen 
tary-contact “Stop' push button F; 

3. Pump motor PM with its respective control 
consisting of magnetic starter coil B with its mag 
netically-controlled contacts Bf and B2. Also a 
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manually-actuated momentary-contact. "Raise' 
push button D for manual operation of notor 
PM; 

4. Extreme upward-lift limit switch J and ther 
rial overload heater unit Switch HS for the con 
trol of both nain noto M. and pump notor PM, 
The electrical control embodying the foregoing 

features operates as follows: 
I. The disconnect or power line. Switch A is 

manually closed to connect the Source of energy 
SE to the control System. CS and notorS MI and 
PM. When the normally-open nomentary-con 
stant "Start' push button E is pressed, then coil 
C of the magnetic startei for the main notor M 
is energized, thus cosing its normally-opennager 
netically-controlled-contacts C, C2 and C3. The 
closing of the latter contact C3, which short 
circuits. Or bridgeS. the normally-open momen 
tary-contact. "Start' push button. E. maintains 
the energization of coil C, thereby holding closed 
its normally-open contacts C, C2 and C3, name 
ly, after the normally-open momentary-Contact 
“Start' push button Eis-released. 

IE. Current then flows from the Source of 
energy through the disconnect or power line 
switch A, wire a, contact. C., thermal overload 
heater unit. HH, wire c and through main motor 
M. Then back to the Source of energy through 
wired, series-overload relay G, contact C2, wire b, 
and through disconnect. power line Switch A. to 
the Source of energy. Main motor M, now run 
ning causes the rotation of the rake arms. 

III. An Overload on main notor M. Would cause 
an increased flow of current through the afore 
mentioned path. This increased flow of currentf 
through series overload relay G would cause it 
to be actuated, therefore closing its normally 
open movable-member contact GF, which short 
circuits or bridges the normally-open momen 
tary-contact "Raise' push button); This causes 
coil B of pump motor PM magnetic starter to 
become energized, thus closing its normally-open 
contactSB and B2. 

IV. Current then flows from the Source of en 
ergy through power line switch A, wire a, con 
tact B, wire e, and through pump motor PM. 
Then back to the source of energy through wire 
f, contact B2, wire b, and through power line 
Switch. A to the Source. Of energy. Pump motor 
PM now running, causes the rakes to be raised 
(by means of the hydraulic lift mechanism) pro 
gressively relieving the Overload or main. motor 
M. This reduces the current flow through main 
motor Multimately allowing series overload relay 
G to reset, thus opening its contact Gif. This 
results in opening the circuit of coil B in the 
magnetic starter of pump motor PM, thus allow 
ing Said coil. B to become de-energized and open 
its movable contacts Bf and B2, thusly discon 
necting the pump motor PM from the source of 
energy thereby allowing it to stop. 

W. If, however, the aforementioned overload 
On main motor M continued to exist in spite of 
the lifting action on the rakes, the pump motor 
PM Would continue to operate, because of the 
continued increased current flow through the 
main motor M and its respective control circuit. 
This continued operation of the pump motor PM 
Would cause the rakes to be lifted until said 
rakes reached an extreme position, whereupon a 
member of the lifted portion of the machine 
would operate the extreme upward-lift limit 
Switch J and open its normally-closed contact, 
thereby disconnecting the source of power from 
the control circuits of both the main motor M 
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14 
and the pump.motor PM, causing both: the main 
motor M and the pump motor P.M. to stop. In 
this case the Original starting sequence described 
in paragraph "I' hereof must be followed in 
Order to restarts main motor MI. 

WI. In the event the main motor M was over 
loaded to... the extent, where it was unable to drive 
the rake, mechanisms because of Some: binding 
action. OIL. Said rakes, or in the event main motor 
M is stalled because of Some abnormal. Overload, 
the thermal overload heater unit. HH, which is 
in the main notor M current. Supply, line, would 
become abnormally heated causing its: normally 
closed thermall overload heater unit SWitch: Con 
tact HS to open. The thermal overload heater 
unit switch HS, being in both, the control system 
Of the main motor M. and the control System. Of 
pump motor PM, would disconnect the control 
systems of both the main motor M. and the pump 
motor PM from the source of energy and there 
fore effect a stopping of both of said motors bes 
fore damage could be done to either the motors 
or any mechanical member of the machine. 

VII. The pump motor PM, which is the drivy 
ing means for the pump of the hydraulic 
lifting means, which in turn causes the lifting 
action on the rake arms, may be operated at will 
regardless of the existing load conditions by 
pressing to. close the normally-open momentary 
contact "Raise” push button D. This action is, 
in effect, the same as that produced by the afore 
said movable, contact member G of series over 
load relay G, only that this action is controlled 
manually. . 

VIII. The main motor M and the pump motor 
PM may be stopped; according to the discretion 
of the operator, at any time regardless of the 
condition of load, or the position of the rakes, etc. 
by pressing to Open,the normally-closed mome 
tary-contacts of "Stop' push, button station F. 
We cairn: . . . . 

1. A mechanism of the class described for use 
in a liquid-retaining basin having a Superjacent 
frame structure and comprising sediment-rak 
ing blades; a liftable turnable carrier for the 
blades; pinger means: Supported from the frane 
for raising and, Iowering the blade carrier...a, 
driven turnable bull-wheel mounted, from the 
frame; means effective between the bull-Wheel 
and the blade carrier for turning the carrier in 
various operative elevations, thereof; and a piri 
nary motor for turning the bull-wheel. Cha 
acterized by an oil reservoir, a pump having a 
Suction line-leading from the reservoir and a 
discharge pipe-for delivering pressure oil to the 
plunger when the pump is actuated, a returnpipe 
for oil from the plunger to the reservoir, an 
auxiliary motor for actuating the pump, and an 
energizable primary control for operating the 
primary motor to turn the blade-carrier and 
having an automatically shiftable load-resp0n 
sive control members normally, in non-transmit 
ting condition except when displaced into an ab 
normal energy transmitting, condition during ab 
normally heavy load conditions encountered by 
the blades, and a secondary control energizable 
from the primary control extending to the aux 
iliary pump motor and adapted to be disrupted 
from energy-transmitting condition when the 
shiftable control is in its normal non-transmit 
ting condition but to be re-established in trans 
mitting condition during the encountering of 
abnormally heavy load conditions by the blades. 

2. Mechanism according to claim i, wherein 
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there is a check valve in the discharge pipe for 
preventing back-flow into the pump. 

3. Mechanism according to claim 1, in which 
the intake section of the discharge pipe has a 
check valve for permitting free forward flow 
from the pump into the plunger means but for 
preventing back-flow into the pump, and a preS 
sure-gauge connected into said discharge pipe 
at a locality between the check valve and th 
plunger means. . 

4. Mechanism according to claim 1, in which 
there is an adjustable needle valve disposed in 
the return pipe for permitting contraction of 
the plunger means when overload conditions have 
been overcome. 

5. A sediment-raking mechanism comprising a 
main driving construction having an annular 
supporting bearing of constant elevation and an 
open center bull-wheel mounted thereupon for 
turning movement about a vertically-extending 
axis; a vertically-extending lift shaft concentric 
with the bull-wheel; rake arms. extending from 
the shaft; a torque tube driven from the bull 
wheel and surrounding a portion of the lift shaft; 
and means by which turning movement is in 
parted from the torque tube to the rake arms, 
said mechanism being characterized in that it in 
cludes a fixed vertically-extending support tube 
concentric with said axis adapted for alternately 
receiving pressure liquid within and for releasing 
liquid from the upper portion thereof by having 
constantly open liquid flow passage area between 
the lower interior portion thereof and a confining 
liquid-receiving space between the cylinder and 
piston hereinafter referred to; a cylinder having 
a head secured to the lower end portion of the 
tube and cylinder wall rising from the head, a 
piston in the cylinder having an annular piston 
head encircling the tube and a hollow piston-rod 
rising from the piston-head to an elevation 
higher than that of the upper end of the cylinder 
walls, and an auxiliary turntable carried from 
the upper end of the piston-head providing 
carrying support for the lift shaft. 

6. Sediment-raking mechanism according to 
claim 5 having valve bleeder means leading from 
the support tube for releasing liquid and thereby 
lowering the piston after the lifting means has 
been expanded. 

7. Sediment-raking mechanism according to 
claim 5 in which the lift shaft has a cap having 
slidable, guidable engagement with and along the 
support tube. 

8. Sediment-raking mechanism according to 
claim 5 in which there is provided an annular 
guide sleeve between the bull-wheel. and the ex 
terior of the lift shaft. 

9. A sediment-raking mechanism comprising 
a main driving construction having an annular 
Supporting bearing of constant elevation and an 
open center bull-wheel mounted thereupon for 
turning movement about a vertically-extending 
axis; a vertically-extending lift shaft, concen 
tric with the bull-wheel; a torque tube driven 
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from the bull-wheel and Surrounding a portion 
of the lift shaft; and means by which turning 
movement is imparted from the torque tube to 
the rake arms characterized in that it includes 
plunger means having a Supported member and 
a liftable plunger member providing between 
them a pressure liquid-receiving space, a fixed 
vertically-extending support tube concentric with 
Said axis adapted for alternately receiving preS 
sure liquid within and for releasing liquid from 
the upper portion thereof by having constantly 
open liquid-flow area, passageWays at a lower end 
portion leading between the interior portion of 
the support tube and the pressure-receiving 
Space, and an auxiliary turntable carried from 
the upper end of the plunger and providing car 
rying support for the lift shaft. 

10. Apparatus according to claim 9, in which 
there is an annular member providing a guide 
sleeve between the associated bull wheel and de 
pending torque tube on the one hand and the 
exterior of the lift shaft on the other. 

11. Apparatus according to claim 9, in which 
an annular guide sleeve is provided between the 
bull wheel on the one hand and the vertically 
liftable auxiliary turntable and lift Shaft carried 
therefrom on the other hand which auxiliary 
turntable and lift shaft collectively constitute a 
vertically-movable unit and include means over 
lying the annular guide Sleeve thus functioning 
as a stop that engages said guide sleeve and 
thereby determines the lowermost position of the 
lift shaft. 

12. An apparatus according to claim 9, in which 
there is a liquid-holding tank, an associated pump 
having an intake Section leading from the in 
terior of the tank into the pump, a discharge 
Section leading from the pump for delivering 
pressure liquid into the Support tube, and a 
bleeder line leading from the interior of the Sup 
port tube into the tank and embodying an ad 
justable valve whereby to control the back-flow 
of bleeder liquid into the tank and thereby pro 
viding for a progressive lowering of the plunger 
following a period in which the pump has been 
actuated. 

FRANK L. GRANER, 
CHARLES HAROLD SCOTT. 
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