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SEWAGE TREATING APPARATUS

Rebelt E. Prigss, Celumbus, ‘Ohio, essngner to
The Jeffrey Manufacturm Cempa,ny, a cerpe- o

ratmn of Ohio -

Apphmtwn January 6 1937 Seuel Ne. 119 397 |

L o o (Cl 192—150)
'I‘hls mventmn rela,tes to sewege treatmg ap-

% Clmms

.pa,ratus and an ebgect of the invention relates

| pertleularly t0 meehamsm for 11m1t1ng the terque' .
© or power apphed {0 a. sereper conveyor to relieve

the driving motor of any everloaded condltmn

‘and to give a signal and to open the motor cir- =

© duit 11 of Whlch there Wlll be ene fer eech of:'-:'_; -
| Each effluent conduit 17 is
- preferebly promded mth a Vert1ee11y admstable

said tanks 10, 10.

 gate 18 to adjust and contrel the hqmd level

R

~cuit when said overloaded cond1tmn is realized:

Another object of the invention is to provide a -
shear pin coupling between a drive element and

a drwen element w1th means a,ssocmted WIth the

10

~ drive element to give a signal when the driven

element becomes stalled and- the pin is sheared.
- Other objects of the invention ~will appear
: herelnefter the novel features and eombma,tmnS |

.bemg set ferth in the appended clalms
o In the eccompanymg drawings,

- Fig. 1 is a longitudinal elevatmnel sectmnel_ |

- view .of a complete mstallatmn comprlemg my |
v mventlen |

F1g 2 is a tra,nsverse sectmnal wew taken en

-::"the line 2—-—2 ef Fig. 1 loekmg in the dlrectlon of o

the arrows::

Fig. 3 is a transverse sectmnal elevetlona,l v1ew |

" taken on the line 3—3 of Flg 1 100k111g in the
,':_d1rect1on of the arrows;

Fig. 4 is an enlarged detell view ehomng the'

'drlve eouphng and s1gnal eperatmg means. com-
. -.prlsmg my. invention; e

- Pig. b is'a sectional v1ew taken on the lme 5—-5'
_of Fig. 4 lookmg in the dlrectmn of the arrows;.
| Flg 6 1s a wu‘mg dmgram fer the apparatus

"comprlsmg my invention. -~ .
As seen in Figs. 1,2 and 3 of the drawme‘s my

 invention. includes a plurality of settling tanks
10, 18 which are of similar construction and are
It wiil -

provided W1th similar conveying means.

20

within the tank 10. - .

| Admcent the mﬂueht end of ea,ch tank IIJ
there is prcwded a sludge sump 19 to receive the

heavy particles of sewage as they flow into the
tank 10 by way of the influent conduit 15 and -
to receive the sludge scraped to said sump 19 by -
the conveyor meehamsm des1gna,ted generall:y by |

the.. charaeter 20. : --
- The conveyor mechemsm 20 is of the scmper o

- conveyor type and is formed by a plurehty of

spaced transversely extendmg flights 2{ carried

by a pair of endless chains 22, 22 which, in turn;,
are carried upen four pairs of spreckets 23. 24,

25 and 26, which sprockets are, in turn, mounted
- upon transversely extending shefts 271, 28, 29 and

30, respectwely, which are supported In journails

~ on pairs of brackets 31, 32, 33 and 34, respective-

ly, supperted from the slde wells I2 and I3 ef

- _each tank: 10.

25

spaced rails 36, 36 upon which the flights 21 ride | |

Lk

Each of the bra,ekets 32, 32 is supported upon
an adjusting mechanism 35 thereby prewdmg

take-ups for the chains 22, 22.- - -
Embedded within the bottom H 15 a peu:' of

durlng the. meJer portion. of -their lower run.

30 Extending longitudinally of the tank 10 and ad-

- “jacent the sidewalls {2 and 13 thereof and sup-

therefore be understood that a descmptmn of

one of said tanks and the conveying means asso-
ciated therewith will be sufficient for an under-

~ standing of both. - Eech of- sald settling tanks is
- formed: as a monolith -of poured: eoncrete and -

- has g substantially horlzental bottom 11, a mde-

o wall {12 and a sidewall 18, the s.tdewell I3 bemg B

common to the two tanks, — .
- Aninfluent channel 14 is prowded adjacent the
| mﬂuent end of the tanks 10,

common influent for said tanks 10, 10. Each

of said tanks is provided with an 1nﬂuent con-

duit 15 providing for the flow of sewage fmm
said channel 14 into the tank. 0. I
At the opposite end of each of the ta,nle.:s ll]

{0 s an effluent channel {6 which is common t0
40 mto which the e 1uent |

both of the tanks 10,
flows from sald tanks' 10,

lﬂ by an effluent con-

ported by said sidewalls are supporting raﬂs 31,

31 which support the upper run of the conveyor
20  so that the flights 21

_through the surface of the liquid in the tank 18,

Said upwardly extending . flight 21 eenve:srs any
floating material rearwardly where it is received

b:r an upwardly inclined chute 38 or mchned: -

pro;ect

- plane which extends cempletely 2,CTOSS tank 10

10 and promdes a

- trough 440.

| pushed toward the chute or inclined plane 38, by
5 the. flights 21.

and is supported 11por1 a transversely e:{tendmg -

channel member 89 at its bottom and supported -
at its top by a transversely extendmg scum
The material as it accumulates is

and- such accumula,ted materml
is then conveyed up along the inclined plane by
a ma,nuelly operated. rake, or scraper and falls

~into the scum trough 40 Whlch is connected with

34

 the effluent channel 16 by a, eondmt not shown
50

in the drawings.. The ends of channel member

39 ar{i embeddcd in a,nd supported by &dewelle Iz -
and (3. |

In operatlen the eonveyor 20 meves 111 the d1- |
rection illustrated by the arrows 85 (Fig. 1), to
onvey any settled meterlal by a screpmg actmn

upwardly



2.
along the bottom 11 of the tank 10 and discharges
It Into the sludge sump {9 having inclined side
walls 119. Any floating material is conveyed to
the scum trough 40, as aforesaid. Sludge will
flow from sump (9 to a sludge well through
sludge pipe 120 and branch (21, the upward ex-
tension 122 providing a vent to atmosphere.
Associated with each of the shafts 27 of the

conveyor mechanisms 20, 20 is a drive sprocket
41 driven from g sprocket 42 by a chain 43. The

two drive sprockets 42 are loosely journaled upon

& common shaft 44 which is driven from a motor
49 through a speed reducer 46. The shaft 48 is

supported at one end by the speed reducer 46 and -

at the other end by appropriate journal bearing
means carried by a standard 41.

Each of the sprockets 42 is a part of a power

or torque limiting coupling 48 of which there are
two associated with the shaft 44, one associated
‘with the conveyor mechanism 29 of each of the
tanks 10, 10. - SR

The limiting coupling devices 48 are of similar
construction, but reversely mounted upon the
drive or power shaft 44. Each of said power lim-
iting coupling devices 48 comprises a pair of
spaced collars 49 and %8 clamped rigid with the
drive shaft 44 by set screws 51 and 52, respec-
tively. - |

The sprocket 42 is provided with a hub 53
which is loosely journaled upon the shaft 44.
The hub 83 is provided with an integral disc 54
which makes face to face contact with a larger
disc 35 formed integral with a jaw clutch ele-
ment 36 and loosely iournaled on the shaft 44.

The discs 5% and 85 are connected to rotate
together by a steel shear pin 57 adapted to shear
under conditions of overload, as hereinafter de-
scribed in full detail. To prevent damage to
the discs 54 and 55 when the pin ST shears, said
discs are provided with hardened steel bushings
98 and %9, respectively. It will be evident that
in normal operation the shear pin 57 will insure
operation of the clutch element 56 and the
sprocket 42 together, but should an overload con-
dition be encountered the pin 57 will shear and
relieve this condition. | A

Slidably carried upon the shaft 44 and keyed
thereto is a jaw clutch element 68 which may be
shifted along said shaft 44, as clearly illustrated
in Fig. 4 of the drawings, to effect driving en-
gagement between the shaft 44 and the clutch
element 56. The clutch elements 56 and 60 are
preferably provided with opposed tapered jaws
whereby the sprocket 42 can be rotated by the
shaft 44 only in one direction. The clutch ele-
ment 60 can be shifted along the shaft 44 to

effect either a driving or a non-driving condition

by means not shown, associated with the cir-

cumferential groove 61.

It is desirable, upon the occurrence of an over-

load condition on one of the conveyors 20. that
the pin 87 of the individual coupling device 48
therefor shear to relleve this condition and, in
addition, that the driving motor 45 have its cir-
cuit interrupted and a signal or alarm be given
to avprise the attendant of the condition which
he can take steps to remedy. To this end, I pro-
vide imit switches 62 and 62’, respectively oper-
ated by the individual coupling devices 48 and
which are normally closed but which will be
selectively opened by means now to be described.
upon the occurrence of the overload which pro-
duces the shearing of a pin 57. |

- Sald means includes a cam 63 pivotally at-
tached to the disc 55 on a pivot formed by a bolt

10
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64 which threads into the disc 55 and is provided
with a lock nut 65, to permit free swinging of

the cam 63 about said pivot. The cam 63 is pro-
vided with a nose or projection 66 which, in the
normal relation of parts, extends into a noteh 61
provided in the periphery of the disc 54. Said
notch 67 will hold the cam 63 in full line position
illustrated in Fig. 5 of the drawings, which is the
non-alarm operating position thereof, which con-
dition, of course, is the normal operating condi-
tion of the coupling 48.

‘Upon the occurrence of the overload, as previ-

ously described, with the consequent shearing of
a shear pin 51, it will be evident that the drive

shaft 44 under the driving influence of the motor
45 will continue to drive the disc 55 in a counter-

~ clockwise direction, as illustrated by the arrow

in Fig. 5. However, due to the overload condi-
tion, the disc 54 will be held against rotation.
As a consequence, the limits of the notch 67 will
operate to swing the cam 63 with its tip following
the dotfted line 68, under which conditions the
arcuate surface 69 of the cam 63 will move into
sliding engagement with the periphery of the disc
94 which cooperates therewith to maintain the
cam 63 in the dotted line position illustrated in
Fig. 5 of the drawings. |

When the cam 63 is in said dotted line position
and rotation thereof is continued under the in-
fluence of the motor 45, said cam will contact
the roller 10 carried at the free end of the oper-
ating lever 11 of the normally closed limit switch
62 or 62" to open said switch momentarily which
will be effective to give a signal and to open the
circuit of the motor 45, as hereinafter described

in detfail in connection with the main electric

circuit. 'Thus the occurrence of an overload con-

dition which is of sufficient severity to shear

40

45

60

09

60

- one has sheared.

the pin 57 will shut down the apparatus by turn-
ing off the driving motor and severing the driving
connection between said motor and the conveyor
or conveyors 20; at the same time giving a signal
or alarm indicating the condition of affairs.

- It is to be particularly noted that there are
two conveyor mechanisms 28, one for each tank,
each of which is provided with an individual lim-
iting coupling device 48, and that said devices 48
are driven from the same motor 45 through com-
mon shaft 44. - It is therefore evident that should

the shear pin 57 of either coupling device 48 shear

due to an overload, the motor 45 will be stopped
with a consequent stopping of both of the con-
veyor mechanisms 28. The sounding of the
alarm will inform the attendant that one of the
pins 57 has sheared and an inspection of the
coupling devices 48 will reveal immediately which

It is particularly important to provide the
alarm, and motor shut down, for otherwise a pin
may shear due to an overload and not be defected
even for days, due particularly to the fact that
the motor would continue to run and the main
conveyor 20 is largely under water and not readily

- visible.

65

70

75

In Fig. 6 of the drawings I have illustrated the
electrical connections for carrying out the opera-
tions above described. Leading to the motor 45
are three power mains 72 which are controlled by
2 switch 13. It will be evident that whenever
the switch 73 is closed the motor 45 will operate,
and when it is open said motor 4% will not op-
erate. To effect the closing of the switch 13 the
cperator will push the normally open push-but-
ton switch T4 which will close the circuit from one
of the power mains 12 through the switch 74, sole-




~ ‘the ‘power lmes T12.
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o nerd 15 11m1t swrtehes 52 ena 62' te another of
~This will cause the energiza-
~ tion of the seleneld 15 whxch Wlll preduce the_
o ,clesmg of the: switch 713. B |

The switech 13 is prewded Wlth a ‘pllet contact

'_?u which closes:and sopens with ithe switch. 13,

disc 59 is also provided with a hole: 31m11er 1o

-~ and when said switch 13 is closed; as- eforeseld' -

| - provides a holding circuit for the solenoid of the

'.'fﬁ eleetre—megnet 15 from. the .right hand power

main 12, shunt line 11, pilotcontact. T6, solenoid

o 16, limit smteh 62 to the left hand power main 12,
o 'I’hue only a monetary closing of ‘the push-button

" which is thereafter automatically held closed. by
‘the holding circuit. 11,16, 15, T2, so long as the

. limit swﬂ;ches 62 and 62 are -closed. “Upon the

opening of the limit SW1tch 62 or 62’, as pre-

~ viously described, in response-to an overload con-
 dition and the consequent shearing .of the pin 57,
‘the above traced holding circuit for the solenoid
 of electro-magnet 75 will be broken with the con-
‘sequent cpening of the circuit for the meter 45'
. by the opening of the main line switch 73.

‘the hole 84 whereby the portion ‘of the. pm 51

carried by the disc 54 may be drlven out, ‘After

the two halves of the:sheared pin’ ‘5T have been

~ thus removed and the apertures which carried the

10

bushings 58 and 59 are again allgned 2 DEW. shee,r' I

pln may be inserted.. | -
Obvmusly those skﬂled in the ert mey meke,

. veueus changes in the details end arrangement
switch 14 is required to close the motor circuit

15

Undetr normal conditions, with 11m1t switches -~

62 and €2’ closed, signal relay 18 is also ener-

gized over a circuit including the right hand
~power main 12, shunt line 71, the winding of sig-
nal relay 18, 11m1t resistor 79, limit switches 52 o

_' end 62’ and the left hand power main 72.

The signal relay 18 is provided with a smteh 80 30
which it controls, said switch 80 being closed

‘when relay 18 is de-energized, and open when

said relay is energized. Said switch 88 controls

the primary circuit of a transformer 8! which is

connected directly across two of the power mains

12.
nected to a signal licht 82 and a bell 83.

- thus be evident that whenever the swﬂ;ch 89 is

closed the bell 83 end the hght 32 W111 be en-

. ergized.

I 2lso preferebly prev;lde a knlfe sw1tch 36 in

o " cne of the lines leading to the primary of the
transformer 81 so that the alarm may be shut

off by the attendant after it has been set into

operation in response to an overload cend1t10n *

In the operation of the device comprising my

 invention the motor 45 drives one or both of the
- conveyor mechanisms" 20 in the direction of the

25

of parts without departing from the: spirit and

scope of the invention as defined by the claims

hereto appended, and I therefore wish not to be =~
restrmted te the preclse eenstructmn herem dlS-' |

closed. |
| Hevmg thus descmbed end shewn an. embedl-- a

- ment of my invention, what I-desire to secure. by o

50 Letters Patent of the United- Stetes is:

1. In & demce of the class descrlbed

* tatmn between said discs.

-~ 2. A drive mechanism alarm cemprlsmg a

The secondary of the transformer 81 is een—”'as"

It will

drive member, a driven member, power limiting

~means connecting said members whereby they

- normally rotate together but upon an overload

-the drive member rotates relative to said driven. = -
~ member, a pivotal operating member carried by

said drive member and having an operating nose
~ and an arcuate surfaee a disc carried by said =
- driven member having a notch normally receiv- . =
- ing seld nose and holding said cperating member

40

in non-operating position, said disc operating

45

upon relative movement between said members

-~ as aforesaid to swing said operatlng member to

- arrows 85 seen in Fig. 1, as determined by the

condition of the driving clutches including the

_elements 60 associated with the conveyors 20,

convey settled sludge to the sludge sump 19 and

- to convey floating scum to the scum trough 40;

- nel 186.

- Should an. overload condltlen be reehzed in

either of the tanks 10, which might occur if one

. of the conveyor flights 21 caught on some un-

‘usually heavy material, the shear pin 57 of the

lar overload conveyor 20, will shear. Under such

~ conditions the disc 55 will rotate with respect to
- the disc 54 where they otherwise rotate together,

operating position and to hold it in said position
by cooperation between the peripheral surface
‘thereof and the areuate surface ef said eperetmg o
50
20. Said conveyors 20, 20 will operate in the di-
rection of the arrows 85 illustrated in Fig. 1, to

member o
3. In meehemsm

- and driven elements and a shear pin normally

~ connecting said elements, a control means ad- .
jacent said coupling, an actuating member for .
‘said control means movably carried by said driv- S
- ing element independently of the shear pin, hav-
ing a portion arranged to be moved to and from
a position in which it may coact with said control
means, and means carried by said driven element
arranged through relative movement between

all the while sewage is flowing into the tank or 585
tanks 10 from the 1nﬂuent channel {4 and out of

said tenk or tanks by Wey of the efluent chan--

60

: - said elements upon rupture of the shear pin to

 limiting coupling 48 assecmted with the particu~-

move said actuetmg member te eetuatmg p051- |

. tion.

65

in consequence of which, cam 63 will move from

the full line position illustrated in Fig. 5 to the

“dotted line position illustrated in said Fig. 5 and
rotate along path 68 with disc 85.  Said cam 63

will therefore operate the limit switch 62 or 62’ to

4, In mechemem of the class descrlbed a

power transmitting coupling including driving
and driven elements and a shear pin normally .

“connecting said elements, a control means adja-

70

“cent said coupling, a member movably carried by

said driving element independently of the shear

~ pin having a portion adapted to engage with and

open said limit switch and give the signal or

R _-elerm at the same time opening the c1rcu1t to

motor 45, as previously described.
CAfter the everleed cond1tmn has been remedled

actuate said control means, said portion however

 being disposed In a nenﬂaetuetmg position when

75

said shear pin is intact, and means carried by
said driven element arranged to move the actu- o

 _the shearmg pm 51 may be drwen out by the'~'_.
alisnment of a hole 84 in the disc 54 with: that |

- portion of the pin 57 carried by the disc 55. The

| the com- .
bination with a rotary drive member having a~
- disc, of a rotary driven member having a ‘dise,
‘power limiting .means connecting said members
to rotate together unless overloaded Whereupen -
~there is relative rotation between them, a swing- -
able operating cam carried by the disc of said
. drive member, said driven member d1sc having -~
© means censtructed and arranged to hold said =
cam in non-operating position when said discs o
- rotate together and to move and hold said cam
‘into operating position responsive to reletwe ro- .

; of the class descnbee,gs; R
power transmitting coupling including driving:



4

ating portion of said member to an actuating po-
sition. relative to said control means when the
shear pin ruptures. -

5. In mechanism  of the class descrlbed a
power. transmitting coupling including driving
and driven elements and a shear pin normally
connecting said elements, a control means adja-
cent said coupling, a member pivotally carried
by said driving element having a portion adapted
to engage with and actuate said control means,
sald portion however being disposed out of line
‘with said means when said shear pin is intact,
and means carried by said driven element ar-

ranged to swing the actuating portion of said

member into line with said control means when
the shear pin ruptures. |

6. In mechanism of the class descnbed a T0-
tatable power transmitting coupling including
driving and driven members and a shear pin nor-
mally connecting said members, a stationary con-
trol means disposed adjacent the path of travel

of said members, and a member pivotally mount-

ed on the end of said driving member, having a

portion adapted to engage with and actuate said

10

15

20
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control means, said portion however being dis-

- posed out of line with said means when the shear

pin is intact, a portion of said driven member
being arranged to engage with saigd member and
swing its actuating portion into line with said
control means upon rupture of the shear pin.

.. In mechanism of the class described, a ro-

tatable power transmitting coupling including

complementary driving and driven members and
a shear pin normally connecting said members, a
stationary control means disposed adjacent the
path of travel of said members, a member pivot-
ally mounted on the end of said driving member
having a portion adapted to engage with and
actuate said control means, said portion being
disposed out of line with said means when the
shear pin is intact, and an abutment on said
driven member arranged through relative move-
ment between the members when the shear pin
ruptures to engage said actuating member and
swing its actuating portlon into line with said

control means.
-ROBERT E. BRIGGS.
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