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- primary object to provide an improved means |
for receiving and disposing of sewage, and is

4

"UNITED STATES PATENT OFFICE.

BURTON J. ASHLEY, OF CHICAGO, ILLINOIS.

APPARATUS FOR SEWAGE DISPOSAL.

No. 848,279.

To all whom it may concern:

Be it known that I, BurTON J. ASHLEY, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Ilhi-
nois, have invented certain new and useful
Improvements in Apparatus for Sewage Dis-
posal, of which the following is a full, clear,
and exact specliication. * ' -

This invention relates to improvements in

apparatus for sewage disposal, and has for its

- more particularly adapted to be used in con-
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77, and 8 8, respectively, in Fig. 1.

nection with private residences, farm-houses,

and country estates which are remote from

municipal sewage systems and have no natu-

ral outlet or other means for disposing of sew-

age wastes. o |
A further object 1s to provide an improved

means for sewage disposal that is simple and

cheap 1n construction, employlng common
materials in connection with the natural sur-
roundings of earth and air, and at the same
time being constant and eflicient in its opera-
tion, so that when the apparatus is installed
little or no attention is required to keep it in
operative condition. .
To the attainment of these ends and the ac-
complishment of other new and useful ob-

jects; aswill appear, the invention consists in

the features of novelty in the construction,

combination, and arrangement of the several
parts hereinafter moré fully described and

claimed, and shown in the accompanying.

drawings, illustrating an exemplification of
this invention, and 1n which— .
Figure 1 1s a view 1n elevation, partly in

section, of a complete installation of one em-

bodiment of my invention. Fig. 2 1s a ver-
tical section of the tank shown in elevation in
Fig. 1, the view being taken on line 2 2 of Fig.
3. Fig. 31sa horizontal sectional view of the
tank on broken line 3 3 of Fig. 2. Fig. 4is a
vertical sectional view of the tank, taken on
Iine 4 4 of Fig. 3, but showing the discharge-
duct and ventilator-duct in position in eleva-
tion. '
my invention in the form of a 'water-inlet or

flushing-duct. Fig. 5 is a vertical sectional
view on broken line 5 5 of Fig. 3. Figs. 6, 7,

and 8 are vertical sectional views on lines 6 6,
‘ Kig. 91s
a view showing a modified form of my device,
corresponding to a view on line 9 9 of Fig. 1.

‘Fig. 10 is a vertical longitudinal sectional

) Spedi:_ﬁc'aj,ﬁion of Letters Patent.
~ Applioation filed September 18, 1006, Serial No. 386,109,

This view also shows a modification of-

Patented March 206, 1907.

| view of a modified arrangement of-my filtra-

tion and nitrification apparatus; and Fig. 11

1s a vertical sectional view on line 11 11 of
Fig. 10. ' -
A cesspool or tank 10 is provided as a tem-
porary receptacle for sewage wastes.

may be constructed of any suitable mate-

rial, such as concrete, reinforced concrete,

brick, or stone. It should be made water-
tight by washing the- inside with several

This

60

0§

coats of pure cement or by applying some
form of a coat that is impervious to water -

and not easily affected by the action of the

materials to be contained therein. I con-

struct this tank entirely under the ground,
and 1t differs from the ordinary form of cess-
pool 1n that the walls are so constructed as to

prevent the escape of the contained fluids out

1nto the surrounding earth. This tank may
be of any desired shape: Its size is to be de-
termined by the quantity of sewage to be
taken care of.
either rectangular 1in cross-section or cylin-
drical in cross-section, as shown in the draw-
ings. . .
I terminate the top of the tank a short dis-

| tance below the surface of the ground, prefer-

ably just below the frost-line, and construect
on the top thereof a manhole 11, leading from

I preferably construct it

70
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the surface of the ground to the interior of 8

the tank, said manhole being covered by a re-

movable door ortrap12. Thisdoor may con-
tain a number of small ventilating-holes 13.
The house drain-pipe or intake-duct 14, con-
ducting the sewage into the tank, enters at a

distance below the surface of the.ground, in.

order to be well below the frost-line, and ter-
minates on the interior of the tank by ex-
tending downwardly a given distance below
the place where 1t enters the wall of the tank.
This may be accomplished by the introduc-

tion of a T-joint of sewer-pipe on the interior
of the tank, as indicated by 15, Figs. 1 and 3.
The top of 15 may be closed at 15* by an air-

ticht lid. 161s a baffle-wall on the interior of
the tank, preferably extending from a point

in the wall adjacent to the intake-pipe to-

ward the center of the tank. I prefer to con-

‘tinue this baffle-wall at least to the center of
‘the tank, if not slightly. beyond, but do not

continue 1t to meet the opposite wall, as it is
not desired that the tank should be divided
into two distinet compartments.

9o

95

I0OC

10”7

, On the op-.
posite side of the baftle-wall 16 and adjacent

thereto I provide the outlet-duct or drain- 110



~ pipe 17.  This

. - pipe 14.
. outlet-pipe
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~greatest fluidity
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T

a plane slightlly below the entrance of intake-

I also provide the interior end of
17 with a T-section 18 of sewer-
pipe similar to 15, except that it preferably
extends somewhat lower in the tank than the
discharze end of pipe 15. 'The vertical
branch of 18 may be extended by the addi-

tion of sewer-pipe 19 through the top of the |

tank to the surface of the ground and a

" séreen or closed lid 20 provided at the upper

end thereof.

ow the water-line, but not so far as
to prevent the lighter particles of sewage en-
tering the tank from being carried downward
through the pipe by reason of the pressure of
the fluid therein. This arrangement permits
sewage to enter through the int ake-pipe 1nto
the tank in a mild manner, preventing the
stirring up of the contents. 1t also prevents
new sewage from becoming mixed 1immedi-
atelvy with the old and causes a slow travel
of tie contents from the inlet to the outlet,
which effect is further augmented by the

bafile-wall interposed, as described, between

the intake and outlet pipes, as this arrange-

ment compels all of the materials entering the
tank to make the circuit at least around the

outer edges of the baffle-wall. This quiescent

movement in the tank permits the heavier
particles in the sewage to settle to the bot-
tom and the lighter particles to rise to the top,
so that the zone of greatest fluidity may exist

somewhere between the water-line and. the |

bottom of the tank., It is at this zone of

take end of pipe 18, which communicates
with outlet-duct 17.
As, before stated, the size, diameter, and

-depth of the tank can only be determined by

the amount of sewage that is to be disposed
of, and if the construction be verymuch elon-

~ -gated theinlet and outlet ducts may be placed
45

at opposite ends of the tank and the bafile-

. wall dispensed with. .

The. discharge-pipe 17 conducts the over-

" flow from the tank, preferably by a water-

. tight pipe, to any desired distance from -the

30

- tion and purifying ducts.

tank before entering my system of nitrifica-
This filtering sys-

~ tem may be constructed at any desired dis-
~ tance from the tank. "Inorder to get the best

" 55
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results, it is necessary that the premises have

sufficient ground space and subsoil of suffi-
Bﬁrosity to absorb the fluids discharged

the tank. |
I preferably use for my filtering-ducts
ordinary farm-tiles 21, surrounded by a sec-
tion of filtering material 22, consisting, pref-

“erably, of clinkers or cinders which are the

- waste product from the combustion of coal.

65

asbr

If such material is not available, I find that

coke, crushed stone, and burned clay, such’

that I prefer to locate the in-

pipe should leave the tank in | for this p
0

|

1 1n undue

£48,279

urpose.'- Sand and grave;l.-may also
be used,

coke. The tiles employed for conducting

the overflow from the tank are open to some -

extent at their joints and furnish a means
for the escape 0{} a restricted amount of the
fluid into the surrounding filtering material.
If the ground be somewhat rolling or de-

clining from the tank, I prefer to elongate my . -
75

filtering and aeration system in the manner

but are not as efficient as clinkers or |

shown in Fig. 1, employing a succession of

a series of three such systems, the second one
extending beyond the first one at the outer
end any desirable distance, while the third is

-made to extend beyond the second likewise.

As 8 means of securing the best results I find
it very necessary that these ducts and the

surrounding material ‘should be kept well

supplied with air. To thisend 1 provide the
upwardly-extending aerating-pipes 25, which

' ~ | ducts, one below the other. In Fig.11I show"
_ Inlet~]ri:ipe 15 should be extended some dis-
tance be

0 .

terminate at the surface of the ground and
should be provided with screens to keep out

foreign substances and vermin. At the ex-
treme outer end 23 of each of the filtering-
ducts I preferably provide a closure and near

the end of each duct an aerating-pipe 25. 1f

90

the surface of the earth, however, will permit,

o modification similar to that shown 1n Fig.
10 may be employed to good advantage, in
which I show the extreme outer end of the
last duct of the series opening to the exterior
or surface of the earth. o |

The aerating-pipes 25 may be multiplied
indefinitely, but in order to give the best re-
sults I find it is not necessary that they be
located nearer than from forty to one hun-
dred feet of each other. The
closing the ends of the
and at other places, as will appear froni the

prevent such contents from leaving the ducts
quantities, thereby flooding the
purifying material at the different localities,

05 -

100

urpose of -
ducts, as shown at 23
105
illustrations, 1s not to prevent the fluid con-
tents in the ducts from entering the sur-
rounding purifying material, but is only to

IJI0

and at the same time not being able to take
advantage of the purifying action of other -

sections. . = - |
In Fig. 1 I have shown an arrangement
of filtration-ductsin a vertical plane. Where

| the surface of the earth will permit it, I find
a modification, such as illustrated in Fig. 9,
may be used to good advantage, by which the -

‘ducts are shown in trenches extending a

115

120

around the edge of a hill and conforming

aerating or surface ducts.

In a tank of the character described &
large amount of decomposition of the sohds

| _ _ ed and suspended matter discharged into it.is
oken brick and tile, have a certain value | observed to take place within a very short

| somewhat to the surface thereof, a con-
struction ‘which is found much cheaper in
installing and may be made to require some-
what less pipe in the construction of the

12§

130




10

15

20

25

30

35

A0

45

848,279

period.of time. This result, due to the action |
of well-known bacteria which attack and 1m-

mediately tend to decompose all refuse matter,

especially where light and air are wholly or |

partially excluded, reduces the solid matter

£o a fluid. - After the tank is filled for a brief |

period a mat may form on the surface of the

contents of the tank. Solid matter is also
thrown down or precipitated and to a certain

extent-occupies the bottom or lower zone of
the fluid. . The zone therefore of greatest

fluidity lies between the surface of the icon-

tents of the tank and the bottom, and it 1s
from this zone that the fluid i1s taken into

intake-pipe 18 and discharged through out-
let 17 into the filtration and mnitritication

ducts, where it is further submitted to puri-

fying means, consisting of the combined

 action of the air and the purifying effects of-

the filtering materials. If the filtration and
nitrification ducts be of sufficient capacity
to care for the discharge from the tank, the
resulting fluid is rendered- colorless, odorless,
and harmless, in that it is resolved into 1its
component parts before being given to the
earth to absorb. , |

" As a modification of my device, 1 show 1n

Fig. 4 a flushing-pipe 26, which enters the |
oint just above the normal level
of the liquid and which has on the interior of

tank at s

the tank an upwardly-extending discharge-
nozzle 26°. is flushing-pipe may extend
to a water tank or reservoir or may be the
overflow-pipe of a cistern, so that through 1t
at intervals considerable quantities of water
in s.more or less pure condition may be thrown
into the tank. The upward direction to the
discharge-spout 262 is given for the purpose
of directing the stream upwardly and permit-
ting the water to fall on the top of the liquid
contents of the tank. Ihaveobserved thatthe
action of water thrown into the tank in this

‘manner, particularly ra‘n-water, has a tend-

ency to cause disintegration and decomposi-
tion of the mat on the top of the fluid con-

" tents of the tank and causes a new and bene-

50

55
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ficial renewal of bacterial activity to take
place within the tank. |

It will be apparent that manhole 11 on the
top of the tank is provided for the purpose
of permitting entrance to the interior. Rei-
erence has also been made to screens or closed

lids, that may be I;rov“ided at 152 and 20.

When modern plumbing is used and the seil-
pipe of the residence is carried out through
the roof of the house, the draft in the soil-
pipe has a tendency.to create a suction
through intake-pipe 14, and when such con-
ditions obtain I do not seal the pipe 15%.
Under such conditions perforations, as at
13, in lid of manhole must be provided. In

" the event that upper section of outlet-pipe

19 be omitted and said pipe terminated with-
in the tank at joint 19* then the perforations

65 13 in manhole 11 should be closed, which 'l 'Sewage,._the_.combination of a liquid-receiving 130

said perforated passage.

will cause the air to be drawn through the

| tank and through the aeration and purifying

ducts, a result 1 find to be very desirable.

When modern plumbing is not used in the
residence, and consequently’ the soil-pipe 1s
missing, I close or seal upper branch of inlet-
pipe at 15%, which forms a trap, preventing

B..

70

the disch&r%i of gases from the tank into the

residence through. the intake-pipe. Under
such conditions gases from the tank should
escape from perforations13. If upperbranch

of outlet-pipe be terminated at 19%, circula-

tion of air from the filtration and nitrifica-
tion ducts into tank and upwardly through
vents 13 will take place. If branch 19 be
extended to the surface of the ground, as
illustrated in the drawings, then the circula-
tion of air from the outlying ducts does not

‘enter the tank, but escapes at 20, which
should be screened as a protection against

foreign substances and vermin.. .

In the construction of the auxiliary or un-
derlying filtration and nitrification ducts 1
prefer the form shown, consisting of the tile

drains or pipes closed at each end and having
| one aer&tmg—Pipe 95 near their outer ends.

The air entering at pipes. 25, which 1s par-
ticularly noticeable when the soil-pipe of the

75

8o

Q0

residence is available, as previously de-

scribed, passes toward the tank through the

perforated walls of the ducts and into the
surrounding filtering material, thereby greatly
hastening the filtration and mnitrification
Processes. |

In order that the invention might. be fully
“understood, the details of an embodiment

thereof have been thus specifically described;
but |
What I claim 1s— -
1. In an apparatus for the purification of

sewage the combination of a temporary re-

ceiving-tank, provided with an inlet-duect,
and having an outlet-duct below the level of

said inlet-duct, and aerating and purifying

means adapted to receive the overflow from
said tank, said means comprising a perfo-
rated passage surrounded by a bed of filter-
ing and purifyirg material and means for
supplying air to said perforated passage.
2. In an apparatus for the purification of
sewage the combination of a temporary re-
celving-tank,
and having an outlet-duct below the level of
said inlet-duct, a baffle-wall within said tank
between said inlet and said outlet ducts and
operating to delay the flow of liquids be-

95

100

105,

I10

provided with an inlet-duct,

120

tween said ducts, and aerating and purifying

means adapted to receive the overflow from
said outlet-duct, said means embodying a
perforated passage surrounded by a bed of

filtering and purifying material and being
provided with means for thoroughly aerating

3. In an apparatus for the pui‘iﬁca,tio_n of

125
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20

25

piercing the walls thereof, the normal level of
said outlet-pipe:being lower than the normal

level of saidinlet-pipe, a downwardly-extend-

ing branch on said inlet-pipe terminating be-
low the normal level of said outlet-pipe and
an upwardly-extending branch communicat-
ing with said downwardly-extending branch

ahd terminating within said tank and above |

the normal level of the liquid therein, a
downwardly-extending branch on said outlet-
pipe terminating within the tank, and purify-
ing means adapted to receive the overflow

from saxd tank.

4. In an apparatus for the purification of
sewage the combination of a liquid-receiving

tank provided with inlet and outlet pipes

piercing the walls thereof, the normal level of
said outlet-pipe being lower than the normal

level of said inlet-pipe, a downwardly-extend-

ing branch on said inlet-pipe, terminating be-
low the normal level of said outlet-pipe, and
an upwardly-extending branch terminating
within said tank and above the normal level
of the liquid therein, a downwardly-extend-
ing branch on said outlet-pipe terminating
within the tank, a baflle-wall within the tank
interposed between said inlet and said outlet

Eipes and adapted to delay the flow of liquids

etween said pipes, and purifying meéans
adapted to receive the overflow from said

- tank.

35

5. In an apparatus for the purification of

sewage the combination of a liquid-receiving
tank provided with inlet and outlet pipes
piercing the walls thereof, the normal level

- of said outlet-pipe being lower than the nor-

40

mal level of said inlet-pipe, a downwardly-
extending branch on said inlet-pipe terminat-
ing below the normal level of said outlet-pipe

and an upwardly-extending branch commu-

nicating with saild downwardly - extending

- branch and terminating within said tank

. extending branch, sald upwardly-extending
50

55

~ sewage the combination of a liquid-receiving

60
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above the normal level of the liquid therein, a

downwardly-extending branch on said outlet-
pipe terminating within the tank, an up-

wardly - extending branch communicating
with said outlet-pipe and 1ts downwardly-

branch being continued through the wall of
said tank, forming a means of communicat-
ing with the air on the exterior of the tank,
and purifying means adapted to receive the
overgow from said tank. | |

6. In an apparatus for the purification of

tank, provided -with inlet and outlet ]i;ipes
piercing the walls thereof, the normal level
of said outlet-pipe being lower than the nor-

mal level of said inlet-pipe, and a filtration
and nitrification means adapted to receive

the overflow from said tank, embodying a per-
forated pipe or passage buried below the sur-
face of 51@ soil; the said pipe or passage be-
ing surrounded by a bed of filtering and puri-

‘tank provided. with inlet and. outlet

' and - filtration and nitrification means em=
‘bodying a series of perforated: passages:

more aerating-pipes
of. the soll.

tank ﬁrovided mth inlet and outlet pipes | fying material and: r_oﬁded‘{: with one- ar
eading to the surface

7. In an apparatus for the purification. ,O_f_: |

sewage, the combination of a liquid-receiving

tank provided: with inlet and’ outlet pipes

70

piercing the walls thereof, the normal level of
said outlet-pipe being lower than the normal

level of sm:i inlet-pipe, and a filtration. and

nitrification: means adapted: to receive ‘the

bodying a series of perforated. pipes or: pas-

. . _ 75
overflow from. said tank, said means em- -

sages buried. below the surface of the soil,

each of said pipes or passages lying in:differ-

ent horizontal planes as they progress from

sald tank outwardly, said pipes or passages

leading to the surface of the soil, and being
surrounded by beds of punifying and filtering

material.

8. In an apparatus for the purification of -
sewage, the combination of a liquid-receiving

piercing the walls: thereof, the normal- level
of said outlet-pipe being lower than the nor-

‘being provided with aerating pipes or ducts -

pipes -

. 90
mal level of said inlet-pipe, and filtration and -

nitrification means adapted. to receive the

overflow from said tank, sald means embody- -

ing a perforated:pipe or passage buried below
the surface of the soil, and provided. with one

of the soil. |
9. In an apparatus for the

05
or more aerating-pipes leading-to the surface

pm'iﬁca,tion: of

sewage, the combination of a liquid-receiving -
100

tank provided with inlet and outlet: }iipﬁs
piercing the walls thereof, the normal level

of said outlet-pipe being lower than the nor-"

mal.level of said inlet-pipe, and a hltration

and nitrification means adapted to. receive

the overflow from said tank, embodying a
series of perforated plpes or passages buried
below the surface of the soil, said pipes’ or

passages extending outwardly from said tank

in the same general direction, each pipe or
passage being situated in a lower horizontal
plane than the preceding member. as they

105

110

progress outwardly and away from said tank,
and a series of aerating ducts or passages

leadine therefrom to the surface of the soil.
10. In an apparatus for the purification of

IIR

sewage, the combination of a tank and pipe

adapted to receive the overflow therefrom, a
filtration and nitrification means embodying
a series of perforated passages formed of
farm-tiles buried beneat

the surface of the

earth and provided with aerating-passages

leading upwardly therefrom, and communi-

cating with the air at the surface of the soil. -
. 11. In an apparatus for the purification of
sewage the combination of a tank and pipe

adapted. to receive the overflow therefrom,

formed: of farm-tiles buried beneath the:sur-

face of the earth in bheds of. clinkers, erushed 1’}3”6

120

125
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stone or burned earth, and provided with | ded in a body of filtering

aerating-passages leading to the earth’s sur- ' rect contact with the surrounding

face. :
12. In an

adapted to receive the overflow therefrom,
a flushing-pipe enter _
normal level of said outlet-pipe, and filtration
and nitrification_means embodying a series
ol‘r;lferforated passages beneath the earth’s
surface adapted to receive the liquid;con-

tents of the tank from the overflow-pipe

20

30

35

40

thereof, and being provided with a series of
upwardly -extending ,air;'ducts or passages
communicating with the atmosphere at the
surface of the soil.

13. In an apparatus for the purification of
sewage,'the combination of a liquid-receiving
tank provided with inlet and outlet pipes
piercing the walls thereof, the normal level
of said outlet-pipe being lower than the nor-
mal level of said inlet-pipe, a downwardly-
extending branch on said inlet-pipe terminat-
ing below the normal level of said outlet-
pipe, an upwardly-extending branch on said

inlet-pipe communicating with said down- | said filtering material
wardly-extending branch and terminating | with the surroundin
within said tank and above the normal level | pipe leading from sa1
of the liquid therein, a downwardly-extend-

ing branch on said outlet-pipe terminating

apparatus for the purification of i sewage, the combination of a receivs
s sewage, the combination of a tank, a pipe o N

- filteri

i
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|

- said filtering material ha
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r
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1
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|
1

| and aerating and p

material having di-
soil. -

15. In an apparatus for the purification of
~-tank
Means
to receive the overflow from said tank, said

said tank above the | means comprising a pipe or passage provided

;
i

with perforated walls extending beneath the

R0

adapted

35

surface of the soil and surrounded by a bed of

_ and purifying material the said filter-
ing an _
tact with the surrounding soil.

16. The combination m an apparatus for
the purification of sewage, of a perforated
pipe or passage buried below the surface of

ﬁunfymg material having direct con- .

60

the soil, a body of filtering material in con-

tact with said perforated pipe or passage, the
ing direct contact
with the surrounding soil and means for sup-

plying air to the perforated pipe or passage.

17. The combination 1 an apparatus Tor
the purification of sewage, of a perforated
pipe or passage buried below the surface of
the soil, a body of filtering material i con-
tact with said perforated pipe or passage, the
having
soil, and an aerating-
erforated pipe or pas-
sage to the surface of the soil. -

18. In an apparatus for the purification of

70

direct contact.
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within the tank, an upwardly-extending ; sewage, the combination of a temporary re-

branch on said outlet-pipe communicating ' ceiving-tank,

provided with an inlet-duct,

with said downwardly-extending branch and | and having an outlet-duct below the level of

_extending into the outer air on the exterior ; sald inlet-duct, and aerating and purifying

of said tank, a baffle-wall situated between ' means adapted to receive the overflow from

said inlet and said outlet
to retard the flow of iquids therebetween, a
{lushing-pipe entering said tank at a point
above the normal level of said outlet-pipe,

gipes and adapted i said tank, said means comprising &
S

passage extending beneath the surface of the

earth and embedded in a body of filtering

material having direct contact with the sur-

and means adapted to receive the overflow | rounding sotl.

from sald tank.

14. In an apparatus for the purification of
sewage, the combination of a recelving-tank,

and aerating and purifying means adapted |

to receive the overflow from said tank, said
means ¢omprising, a pipe or passage extend-
ing beneath the surface of the earth being
provided with perforated walls and embed-

|
l

|
1
l

In testimony whereof 1 Iiave signed' my.

80

erforated

name to this specification, in the presence of go

two subscribing witnesses, on this 13th day
of September, A. D. 1906.

Witnesses:
E. C. SEmpPLE,
A. L. SPRINKLE.

BURTON J. ASHLEY.
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