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ISAAC SHONE AND EDWIN AULT, OF WESTMINSTER, LONDON,
ENGLAND

MODE OF AND MEANS FOR VENTILATING AND FLUSHING HOUSE-DRAINS OR OTHER DRAINS AND SEWERS,

SPECIFICATIOI\T forming part of Letters Patent No. 697,369, dated Apnl 8, 1902,
Application filed August 8, 1901 Serial No 71,409, (No model.)

To all whom it may concer:

Be it known that we, IsAAc SHONE and Ep-
WIN AULT, civil engineers, subjects of the
Kingof Great Britain and Ireland, residing at
47 Victoria street, Westminster, London, Eng-
land, have invented a new and useful Im-
proved Mode ofand Meansfor Ventilating and
Flushing House-Drains or other Drains and
Sewers, of which the following is a qDeclﬁea-
tiom.

In the arrangement now generally in use
theliquid waste and rainfall waters which are
discharged into the drains proceed to the
sewersthroughwhatiscalled an ““intercepter-
trap” in driblets or in small quantities, and
generally no self-cleansing action takes place,
owing to the large size of the drain and the
flat gradient at which it is laid and also owing
to the shape and size of the intercepter-trap.
To produce a cleansing action, but of an ex-
pensive character, automatic flush-tanks are
sometimesemployed,using from twenty to two
hundred gallons of valuable potable water
at each operation. Theintervals between the
discharges are, however, long, and the traps
are frequently unsealed by such flushing op-
erations. Moreover, no proper systematic
circulation of fresh air in the drains and
sewers is effected. The volume of air forced
down the soil-pipe into the drain by the dis-
charge from a water-closet is polluted, first,
by contaot with the interior of the soil-pipe,
and,secondly,withthatof the drain. Itistrue
that, under the  present most approved praec-
tiee provision is made inthe inspection-cham-
ber for an intereepter-trap, the water seal of
which on the house side of the trap is in con-
tact with fresh air admitted through a mieca
valve placed at the mouth of the air-inlet
pipe, which communicates with the inspec-
tion-chamber and the house-drain; but there
is rarely any provision made for ventilating
that part of the house-drain which lies be-
tween the intercepter-trap and the sewer.

The system now used for trapping street-
gully waters from the street-sewers is practi-
cally the same as it was fifty years ago—that
is to say, all the street-gullies are trapped;
but there is always in the pipe which carries
the rainfall from the gully to the sewer foul
stagnant air, which is rarely, if ever, prop-

-erly removed till a heavy rainfall comes, and

then it is forced into the sewer, to add to the
quantity and pressure of the foul air in the
sewer, and such accumulated foul air is then
driven into the atmosphere somewhere in
a haphazard, unscientifie, and unsanitary
manner. -

Now according to our invention we utilize
the refuse liguids from a house—such as those

from the water-closet, the sink, the bath, and.

other sanitary appurtenances of a house or
other building, with or without the rain-wa-
ter from the roof or other surface—for effect-
ing a powerful ventilating action, while at the
same time considerably reducing the amount
of potable water heretofore mnecessary for
flashing purposes. Forthispurpose wecause
all the sewage discharges of the building to

debouch and collect into a tank, which may.

be called the ¢ flushing-ejector.” This tank
is provided or connected with an upeast air-
shaft reaching to or over the top of the build-
ing.

Figure 1 of the drawings is a perspective
part-sectionalelevation as an example of our
flashing and ventilation arrangement. Iig.
21s a part-sectional elevation of part of same
drawn to a larger seale. Fig. 3 is a seetional
elevation of a device for admitting air to the
drains and sewer. Fig. 4 isa sectional eleva-

tion of an intercepter-trap with air-admission -

device, and Fig. 5 a similar viewin conneection
with an inspection-chamber. Fig. 6 isasec-
tional elevation of a gully-trap with air-ad-
mission device. Tigs. 7 and 8 are part-sec-
tional elevation and plan of a fan, air-shaft,

and sewer.

In the arrangement Figs. 1and 2¢ and in de-
tail view Fig. 3 which is spec1ally applicable
where the house discharges pass down aver-
tical soil-pipe a, we use a tank or flushing-
ejector b, with suitable siphon arrangement.
The soil-pipe a discharges thereinto from the
water-closets ¢, bath d, and sink e, while the
trapped outlet from the pipe fenters the ven-
tilating-shaft /z laterally. The form of the
outlet from the bottom of the tank b to the
short leg g of the siphon and the length,
depth, and shape of the long leg % of the si-
phon should be such as to cause grease and
paper alike to be completely broken up and
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discharged into the drain 4 on its way to the

sewer j. The long leg / of the siphon is con-
nected with the said drain 4 by a trap, as
shown. The upcast air-shaft Jz is conneected
to the side of the soil-pipe ¢ and may be used
exclusively as an independent upeast pipe or
as an antisiphon-pipe in connection with the
soil-pipe ¢ in the usual way, but by prefer-
ence so that its upper outlet end shall be car-
ried up above the roof, as shown,

In order to maintain orrestore atmospheric
equilibrium in the drain ¢ from the tank 0 to
the sewer, we carry a pipe from the drain ¢
back to the upecast shaft %, as shown, or we
may earry a pipe up to or above the surface
of the ground and provide a mica or other
light flap-valve in order in the.well-known
manner to permit ingress of fresh air to the
said pipe while preventing egress of foul air.

In conneection with the pipe n to the sewer
and the inspection-chamber [, in which the
trapmisplaced, we provide alight flap-valve,
by preference an alumininm flap- valve ¢
of the dished form shown, which we find is
suitable for making tight joint, while at the

- same time very sensitive to the least rise of
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pressure in the inspeetion-chamber [. The
inlet to these valves ¢ is by wooden fer-
rules 7 of various inner diameter adapted to
the requirement of each house—that is to say,
the greater the distance of the house from the
ventilating-fan, presently to be named, the
larger the hole in the wooden ferrule 7 must
be. s is another dished aluminium or other
metal valve, which, however, is loaded, as
shown, sothat it only opens when the pressure
in the chamber [ may have accumulated
through rapid discharges of the flushing-ejec-
tor b or from other causes. By this arrange-
ment air is prevented from passing through
the branch ventilating-pipe o and valve to the
inspection-chamber [ or the atmosphere.

In connection with the chamber I we pro-
vide an air-inlet pipe v with a light flap-valve
{, by preference of aluminium of dished form
and provided with counterweight p, as shown
in Fig. 3, to render it both air-tight and very
sensitive. This valve may suitably be fitted
in an upper continuation of the box econtain-
ing the valves q and s, but separated there-
from by a cross-partition. The air enters the
pipe « by the opening v and wire-gauze .

Irig. 4 shows a modified form of inspection-
trap m, whieh on the side toward the house-
drain ¢ has a pipe u, (corresponding to the
pipewin Fig. 2, where an inspection-chamber
Il is used.) This pipe u receives fresh air
through the air-inlet v, wire-gauze w, and light
flap-valvei{—say of dished aluminium and bal-
anced.. There is also a ventilation branch o
on the side toward the sewer, with a light flap-
valve g—say of dished aluminium, (answer-
ing to the valve ¢ in Fig. 3.) By this valve
air is admitted to the drain n, leading to the
sewer, while air is prevented from passing
through the braneh ventilating-pipe o and
valve g to the atmosphere. By the size of
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the opening through the ferrule »'a regula-
tion is effected in the manner already de-
seribed.

The drain-pipe 4 from the soil-pipe may, as
shown in Fig. 5, be fitted with a light bal-
anced flap-valve device for admitting fresh
air, but'so as to prevent egress of vitiated air
therefrom. The flushing-ejector 0 is then
placed in an inspection-chamber [, which also
contains the trap at the long leg & of the
flush-tank siphon, said trap corresponding to
the trap m, and is placed near the house in-
stead of some distance therefrom. From the
sewer side of the trap m we provide a pipe o,
to the upper end of which is connected a box
containing the valve gand the valves. Above
the cross-partition o’ the valve ¢ is provided,
which supplies air to the chamber/, allinthe
manner already described with reference to
Figs. 1to 3. The ventilating-pipe % has an
opening to the chamber{ for allowing the vi-
tiated air therein to eseape up the pipe k.

We also construct street-gullies in such
manner as to admit air to the drains leading
to the sewer and for this purpose provide a
box z adjoining the gully, Fig. 6, with its
usual trapped outlet to the drain. This box
has a hinged or other elosable cover %, which
is flush with the pavement and has a small
lateral air-inlet z on the curb side. The air
by this inlet enters the box, within which we
provide a chamber communicating ‘with the
drain 2 to the sewer. The air enters this
chamber through a wire-gauze 3 and a light
flap-valve 4, by preference of dished alumini-
um and with inlet-ferrule 5 of varying inner
diameter, according to their distance from
the ventilating-fan, presently to be described.
Another, by preference larger and loaded,
valve 6, also, by preference, of dished alumini-
um, serves to prevent siphoning of the gully-
trap at a time of flooding, or the air-supply
to the box may in some cases be from a pipe
communicating with air-openings from the
atmosphere provided in walls or in gas or
other lamp posts. In order toinsure the wa-
ter-sealing of the gully, even in very dry
weather, we provide, as shown in Fig. 2, a
small pipe 7, leading from the water-main 8
and provided with a cock 9, which in a dry
season is leftislightly open for admitting con-
tinuously a little water to the gully.

The action of the apparatus described with
reference to Figs. 1 to 4 is as follows: When
the tank or flushing-ejector b has become
filled to the level of the top of the ridge where
the two legs ¢ and 7 of the siphon meet, the
discharge, for instance, from a water-closet
into the soil-pipe ¢ will start the siphon ac-
tion, so that the whole contents of the tank b
will be discharged with a powerful rush
through the full bore of the siphon into the
drain 4 first and into the sewer j secondly
by way of the inspection - chamber I, the
trap m, and the pipe n; but the discharge
from the water-closet draws after it in its
downflow through the soil-pipe o« a certain
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guantity of fresh air through that. Pipe, ‘while

the air standing in the upper part of the

house-drain and in the siphon. ¢./ will be
forced into the inspection - chamber I, and
thence through the pipe n to the sewer or
partly thereto through the valves ¢ and s.
Directly the dlschargmv action of the flush-
ing-ejector b has ceased the air within the

drain 4 between it and the inspection-cham-.

ber [ will assume its normal condition—that
is to say, the current of the ventilation is re-
versed or flows up.the upeast shaft & and
thence into the atmosphere.
the seweritself will also be ventilated by this
action, as will be explained farther on.
The action of the apparatus deseribed with
reference to Fig. 5 is similar to that ;mst de-
scribed, with the exception that there isno
connecmon between the drain 7 and n and the
inspection-chamber/, the air displaced by the
flush being forced directly into the sewer.
If, as an example, the flushing-ejector b in

the above cases contains six gallons of sewage,

and the water-closet c1stem charge is one
gallon of water, then a seven- Uallon flush is
obtamed without the direct expendltule of
potable water.

A more general ventilation of the pubhc
sewer should ‘however, in addition to the
periodical venmlatlon indirectly effected by
the aforesaid arrangements, be produced by

suitable mechanical means, such as gas-burn-.
ers or fans, in such manner that the air is.
caused to flow in the direction of the sewage

and enters at one or several points. on. the
linesof the sewers, and in combination there-

_with may be used apparatus for oxidizing or

deodorizing the sewer-gas by suitable cheml-
cals, such as permanﬂanate of  potash or.of

soda or peroxid of chlorin, in the form of mist-

or otherwise at the heads of the sewers or
at points where the sewer-airis discharged by
mechanical means.

In Figs.7and 8 is shown a motor 10, duven:
by comp1essed airor by electricity or by other

power, setin a chamber 11 under the street or

pavement and which may, for instance, drive.

a fan 12, which draws the airout of the sewer
4 by way of the chamber 13 and pipe 14.and

discharges it out of a high shaft 15 above the-

fan. Byrevulatm‘r theau -openings through
the ferrules r, Figs..2, 3, and 5, at.the va-

rious house- dram mterceptex tra,ps and the.
openings through the ferrules 5 at the str reet-

gullies accmdlncr to the .distance from such
a fan and air- shaft a continuous c1rcula1310n
of fresh air into the sewage system can be se-
cured without permitting the foul air of the

street drains and sewers ’ro getinto the house-

drains or out into the stxeet It will be un-
derstood that, as in a town, a number of air-

shafts, such as 15, may have to be provided..

The sewers 5 will in such case have to be di-
vided off into sections by traps 16. A loaded
air-inlet valve, like the valve s, Fig. 3, may
be fitted to the chamber 13 for admlthng air
in case the sewer j is apt to be flooded. . -

The drain n to.

3

What we claim as our invention, and. de-
sire to secure by Letters Patent, is— -

1. In a drain and sewer.system, a power-
drivendevice fordrawingairintoandthrough
the system, an. air-exhaust shaft, a plurality
of air-inlet valves provided with means for
regulating the inlet-opening for the purpose
sta‘red anda safety-valve loaded so as to open
when a predetermined maximum.pressure
has been produced in the system, for the pur-

pose of preventing the forcing of inspection,

or other traps. .

2, The drain from the house, in combina-
tion with the inspection trap and chamber,
the drain therefrom to the sewer, a rising
branch from -said drain, an air-inlet valve
with means for regulating the inlet for the
purpose stated, the loaded safety-valve for
the purpose stated, the fan, an inspection-
chamber, and a valved air-inlet thereto, sub-
sbanmally as set forth.

The drain from the house in combma-
tlon_w;th .the -inspection trap and chamber,

the.drain therefrom to the sewer, a rising:
branch in the inspeetion-chamber, from.said .

drain, a box thereon with dished aluminium
valve and inlet with ferrule of adjustable di-
ameter. and with a loaded safety-valve, an
air -inlet. hood with gauze screen, a dished
aluminium valve opening intothe inspection-
chamber and a fan substantially as set forth.

4, Thesoil-pipe from the house in combina-

tion with a flushing-ejector tank: with siphon .

device and trapped outlet therefrom, the act-
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ing cubic contents of said tank several times ..

larger than that of. a water-closet flushing
charge, a ventilating-pipe carried up a-suit-
able height from the tank, and inspection-

chamber with.trapped -drain to the.sewer, a.
rising branch from the said drain, the air-in-. -

let valve with means forregulating the inlet
for. the purpose - stated, the. loaded safety-
valve, the valved air-inlet to the inspection-
chamber, and the fan substantially as .set

‘forth.

5. . The soil-pipe from the housein comblna-
tion with a flushing-ejector tank of the size

.specified, with siphon deviee and trapped out-
Jet'therefrom,and inspection-chamber where- .
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in said tank is placed, a ventilating-pipe car-: -~

:ried up from the tank, the drain, from the
tank to the sewer, a branch.pipe -in .the in-

spection-chamber and: rising from- the said

‘drain, the air-inletvalve Wlth .means:for reg-

120

ulatm@ the inlet-for the ‘purpose stated the .

~loa_(§ied safety-valve, the valved air-inlet to the
inspection- chamber and the fan substantially

ag set forth,
: 6, The.drain from the house in: combma—

-tion with the inspection-trap, the drain there-
from to the sewer a rising branch from said
drain, and: air - inlet valve provided with

means for regulating theinlet for the purpose
stated, the fan, an air-inlet hood -with-gauze

scréen and - a light valve for admitting . air-
from the hood to the house side of the inspec-

tion-trap, substantially as set forth.
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7. In a drain and sewer system, a power-
drivendevicefordrawingairintoand through
the system, an air-exhaust shaft, a plurality
of air-inlet devices each consisting of a box
fitted with a light air-inlet valve of a dished
form, a ferrule for regulating the inlet-open-
ing thereto, and a safety-valve, substantially
as set forth.

8. An air-inlet device, consisting of a box
having two compartments and applied in con-
neetion with an inspeetion-trap, one of said
compartments fitted with a light air-inlet
valve of a dished form for admitting air to
the sewer side of the trap, a ferrule for regu-

697,369

lating the inlet-opening to said valve, and a
safety-valve; and the other compartment fit-
ted with a light balanced air-inlet valve of
dished form for admitting air to theinflowor
house side of the trap, substantially as set
forth.

In testimony whereot we have signed our
names to this specification in the presence of
two subscribing witnesses.

ISAAC SHONE.
EDWIN AULT.
Witnesses:
VICTOR JENSEN,
GEORGE ISAAC BRIDGES.
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