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.. The present invention. has for its object a
process and apparatus adapted to effect the
simultaneous removal of flushing water-and
household sewage in such'a manner that the
5 outside collection.of the sewage, an operation
which is unclean and contrary to hygiene. is
avoidedand sanitary conditions of towns may
be simultaneouly improved.
According to the invention the household
12 sewage collected from-buildings by.suitable
pipes—which may be suitable at the same
time for water—is collected at different points
by a series .of special drains composed of
pipes of small section: arid periodically the
15 mass of water and sewage.is removed by a
sudden variation -of air pressure. There is
then produced a movement of the household
sewage which effects a scouring of the pipes
anel -assures automatically their cleaning.
22 Tt will be understood that, due to these
-~ means, flushing with:clean water becomes use-
less, ‘avoiding a considerable expense in the
installation and operation. At the same time
the manual operations of cleansing of the old
25 drains is no longer necessary, which repre-
sents likewise a considerable economy. ’
- An essential characteristic of the new ap-
paratus. censists in the construction of the
drain pipes. , 7
30 These pipes are combined with reservoirs
placed at suitable distances apart, forming
closed spaces of suitable volume into which
pour the sewage and water from buildings.
The drain pipes are provided with depending
35 pipes which extend into the closed spaces.
The depending pipes divide the drains into
successive lengths which are preferably of
different sections. ‘Due to this construction
the flushing water which flows by gravity is
obliged to pass through successively the
whole of the said closed spaces as it encounters
them. )

At suitable intervals, determined by the
duration of the filling of the closed spaces,
these latter are emptied and .cleared of their
contents by a violent suction of the drain.
For this purpose this latter is placed sudden-
ly in communication with. part or the whole
of the network on the outlet side of the drain
9 in which the vacuum. is created and main-
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tained by means of a vacuum pump. By this

-operation household sewage .surrounded by

a mass of flushing water contained in. the
closed spaces is precipitated into the respec-

tive lengths of the drain and causes the ener- !

getic scouring of the same, due to the solid
matter in the household sewage. At the same

time the household sewage, submitted to suc-
‘cessive pulsations and to.an intimate stirring

with the flushing water and atmospheric air,
adyvances nearer and nearer to the extremity -
of the series of pipes. All the heavy bodies
which at first have not been able to clear the
length of the pipes nevertheless advance at
each reduction of pressure, each time getting
off the bases of the closed spaces. -

. The invention is characterized further by

the application of an automatic system clos-
ing the entrance te the depending pipes so

as to prevent the vacuum falling before all 7

the parts of the appanatus are cleared.

The invention presents further various sec-
ondary characteristics which will be herein-
after explained in detail. = =~ .. . :

In .order that the invention may be more
clearly understood there has been represented
in the diagrammatic drawing annexed here-
to, given by way of example only, a method
of carrying the invention into effect compris-
ing several modifications. =~ R

The invention is illustrated in the accom-
panying drawings in which: S :

Fig. 1 is a vertical section of a.collection of
tubes -adapted to a group of buildings.

TFig. 2 is a corresponding plan view.

Figs. 3 and 4 show modifications.

Figs. 5 and 6 show -detail views. =

As seen in the drawing, Fig. 1, the drain
pipe A entering a collecting pipe B is divided
into separate lengths @, a2, ® . . . having de-
pending pipes ¢, ¢, ¢ . .. which extena into
the interior of the closed chambers d*, d?, d®.
The first depending. pipe ¢* is shorter than
the others, as represented. Branch pipes
é, e .. . are adapted to discharge into these
chambers, which- act as receivers, the house-
hold sewage and the flushing water from the
buildings, as well as mud and sweepings from
the streets. The receivers are filled partly
by the water supplied from an overflow of the
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receivers above them, and partly by exterior
water. )

The liquid manure and the  household
sewage enter the receivers dt, d?, d°, d* and
as soon as the level of the liquids reaches the
conduit A, the slope of which may be directed
towards B, the said liquids-are discharged by

mere gravity into the conduit-A. and after.

having passed through the valve g they are
discharged in the collector B to the reservoir
R whence they are extracted by a water pump

S or by a compressed air ejector which -de-

- livers them to the purifying basins.
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A vacuum pump P attached:to the upper-

part of the reservoir R produces the vacuum

1 the collector B but this vacuumis not trans-

mitted to the conduit A because the valve ¢
only permits the passage of liquid without
letting air pass therethrough. L
At a given moment, the sudden opening ot
the valve ¢ establishes complete communica-

tion between the conduit A and the collector

B and the vacuum of the collector B extends

to the conduit A resulting in the suction of

5 the sewage deposits, which are accumulated

at the bottom of the receivers d', d?, @*, d*
and also a part of the liquids.. -

The level of the liquids in the receivers

drops to a level so that the difference between
this level ‘and that of the conduit A corre-
sponds to the vacuum transmitted to this con-
duit and the appendices ¢?, ¢® remaining
plunged. The first receiver d* is not as deep
as the others @2, d3, d*. Consequently, the re-
ceiver d* evacuates entirely and the external
air penetrates through the appendix ¢* which
is no longer plunged in the liquid. A rush of

“air is then produced which brushes the con-

duit A from one end to the other whereupon
the valve ¢ is closed, which occupies the
original operating position without depres-
sion by mere gravity in the conduit.

The household sewage and ‘deposits con-
tainéd in the closed chambers are drawn

5 violently in the drain A, the séparate parts

of which have dimensions which prevent them
being choked. The levels lower in all of the
closed chambers up to the time when they are
about in the horizontal plane m?, n*. At this
moment air enters fully through the pipe ¢*

and the vacuum is broken. .

60

The arrangement shown in Figs. 1 and 2,

-bwhi‘ch— has just been deseribed, is the dia-

grammatic construction of the principle of
the invention. In practice it is advisable to
complete the elements which have just been
indicated by accessory means adapted to im-
prove the working of the system.

. The arrangement shown in Fig. 1 would
necessitate the use of very deep receivers,
forming wells, which would be an inconven-
ience. In order to remedy this difficulty each
receiver is provided with means for closing
automatically the exit of the passages at a

-moment fixed in advance. Fig. 3 represents

1,772,214

an example of carrying this into effect, in
which a ball f is arranged in the receiver and
is applied to the base of the depending pipe
and closes it when the level arrives at m, n.
In this case all the receivers are provided with
this system of closing except the first, and all
can have the same depth.

Fig. 4 shows how such an apparatus may
be carried into effect practically. The balls
float freely in each of the receivers except

‘the first which does not contain one. The

bottoms of the receivers are conical and termi-
nate at the entrance to the depending pipe

which, for this purpose, is curved.  Prefer-

ably this latter widens out in order to facili-
tate the passage of the materials there-
through. o C

“The operation is the same as previously.
In order to clear the apparatus the device at
g* is closed ; a partial vacuum is created in
the collecting pipes B* and suddenly com-
munication is re-established. By this opera-
tion the household sewage and deposits-con-
tained in the closed chambers are drawn vio-
lently in the drain A ; the products of the re-
ceiver d** enter into the length ¢'; those of
the receiver d*2 into the length ¢'?-and so on.
The volumes of the closed chambers d**, d'?,
a3, d** are designed lower than the volumes
of the respective lengths ¢, o'?, ¢*%, ¢** in
such a manner that there can be no accumula-
tion of solid matter therein -at one point,
neither consequently any choking. The levels
mtnt, m? nt, m® n will be lowered drawing
with them the floating balls 72, f* which will
finally come into a position to close the upper
ends of the depending pipes ¢'2, ¢*3, ¢*4,-but
the receiver d", having no-obstructing ball,
will leave the -orifice ¢'* open; then free air
enters into the pipe ¢ drawing the rest. of
the sewage which may have been stopped in
one of the lengths of the said pipe. In order

to facilitate the removal of the materials in-

troduced in the closed chambers, the depend-
ing pipes have sections which increase in di-
ameter in the direction of the flow, and they
are connected by curves with the lower part
of the drain pipe. Further the openings by
which the household sewage is introduced

from. the exterior into the closed chambers
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are of smaller section than that of the exit

opening of the depending pipe, so that no
wedging action of the solid material is to be
feared at the moment of their movement in
the pipes. o : R :
‘In this system the sewage, conveniently re-
duced in dimension, may be ejected by the
water closet basins or by any other appara-
tus limiting the size of the pieces of -solid
matter introduced into the down pipes.
- As'a means of safety, and in order to en-
sure under all circumstances the flow of the
liquids, a by-pass having a balanced float
is inserted in the drain pipe A* between each
pair of receivers. For this purpose the drain
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pipe A'ids formed at its upper part with an

opening A, Fig. 5, which-is closed by a stopper

%, and which latter forms a seat fora float £
contained within - a -perforated chamber .. | »
“the space 10 is in‘communication with the.at-

This float is pierced by a tube#open atboth
ends-so thatthere may be communication be-
tween the atmosphere of the drain A** and
that of a small cylinder » in which the upper
end of the tube #, which carries a piston s,

can slide; the diameter of this cylinder is

about that cf the seat. The cylinder » is
surmounted by a tube p which carries at its
end a closing diaphragm having a small ori-
fice ¢. All the parts above the sedt-A con-

stitute a movable whole, which can be with- . ] )
‘assure an advancement of the materials, the

drawn from the receiver for cleaning of the
screen or for getting at the parts. Further
by raising it suddenly, at the moment when
the partial vacuum exists in the drain, there
is obtained a vigorous cleaning specially lo-
calized in the corresponding and lower
length of drain pipe.

The working 1s as follows:

In case there is insufficient flow, or even an
obstruction in the passage of a depending
pipe between two consecutive periods of
emptying the apparatus, the level m, n will
be raised to m? #° The liquids filtered
through the perforated vessel 7 raise the float
% and overflow into the drain A.

The system may even operate whilst it is
under a partial vacuum. In effect, if at this
moment, the ball / being in a position to ob-
struct the depending tube, there is poured
into the receiver a quantity of water greater
than its capacity, the float, balanced by the
partial vacuum 1n the cylinder # compensat-
ing the suction upon its seating ¢ would be

- raised when the water had attained the level

m’’, n’" and would cause it to enter into the
drain A.

The opening ¢ is provided in order to as-
sure the ventilation of the various lengths
of the drain o, ¢, a®.

Fig. 6 shows in detail the construction of
the tap ¢** shown in Fig. 1, which enables a
partial vacuum to be formed in the collecting
pipe B, without interrupting the passage
of the liquids from A* to B,

This apparatus comprises a box 1 having at
its base a seat 2 in communication with the
collector B. Upon the seat there is applied
a hollow movable body 3 which serves to close
the passage between A and B. The wall of
this body may be perforated in order to form
a screen. This body is itself formed with a
seat 4 upon which can rest.a float 5. This
latter is fixed to a piston 6 moving in a cor-
responding cylinder forming part of the
movable body. A tube 7 permits permanent
communication of the space below the tap
with the closed space of the cylinder 8.

Further a pipe 9 connects the upper closed
space 10 of the box 1, forming a cylinder,

144
?

with the collector B and is furnished with a

-seat.

fication.

-cases without

three . way tap 11. The operation is as fol-

lows: : :
Normally the passage through the tap 11
is in the’ position indicated :at 117, so- that

mosphere; The movable block rests upon its
The liguids, having : filtered throngh
the perforated. wall of the chamber 3, raise
the float-and cam pass into the collector B.

“If:a partial vaeuum is: formed: in-the. collec-
ter B-nething is changed. The liguids-can
~continue-to pass due to:the equilibrium -of

depression which is produced abowve .and. be-
low the float. o N . :
In order to produce a pulsation which.can

tap 11 isturned in. order to put.the passage

therethrough inte.the position . indicated. at

11. The space 10.is cut off fromthe at-

“mosphere and placed in-communication with

the colleetor-B by means.of the pipe 9. . At

this moment the whole of the movable body

3 is raised to adlow the mixture of’ liquid
and: sewage to pass. It will be well under-
stood ‘that instead of controlling the system
above described. by means of - the -tap 11,
other means could he employed. . The mov-
able body-8 may.be raised and lowered .elee-
trically or in any other manner. . . -
From: that which precedes it is seen that
the normal working is essentially .due- to
gravity because the liquids, after-having suc-
cessively filled the receivers; overflow into
the drain pipe A then into the lower part
of the drain, . e e
- The system. of drainage which is the sub-
ject of the present invention may serve for
other purposes than that of assuring good
health. Tt may thus be applied in certain
industries for the transpert of more or less
fluid or pasty materials, mixtures of solid
and liguid matters and the -like. For ex-
ample, in the treatment of beetrgots the sys-
tem can be utilized. without much modi-

The arrangements above described are
only given by way of example; all the de-
tails of execution and carrying into effect,.
the forms, dimensions of the apparatus, the
materials employed, etc., may be varied in all

» _ changing the principle of the
invention, = - T o

What I claim as my invention is:— -

1. In a-sewerage system, a plurality of re-
cetvers, branch pipes for feeding household
sewage and refuse into said receivers,
a . conduit, -depending 'pipes carries by

‘the .said conduit and extending ‘into the

said receivers, one-of’said pipes being in con-
stant -eommunication with -its receiver, and

-closing means for the other: of said depend-

ing pipes. = . :

2. dn a-sewerage system, a plurality of re.

-ceivers, branch. pipes for feeding: household
-sewage-and refuse-into waid receivers, a con-
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duit, depending pipes carried by the said
condu1t and extending in the said receivers, -
one of said pipes bemg in constant communi-

.cation with its receiver, and a ball valve for -

closing each. of the others of said dependmg

pipes.
8. Ina sewerage system, a plurahty of re-

ceivers, branch pipes for feeding household

sewage and refuse into said receivers, a con-
duit, depending pipes ‘carried by the said

‘condult and extending in the receivers, sald
depending pipes successwely 1ncreas1ng in

cross section.
4. In a sewerage system, a plurahty of
receivers, branch pipes for. feeding house-

1 , 772,214

float for producing equ1hbr1um, during va-
riations of pressure.
‘The foregoing spemﬁcatlon of my “sewer-

age system” 51gned by me this 10th day of

J; anuary, 1928
: HENRI GAN‘DILLON.
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hold sewage and refuse into said receivers, -

“a conduit communicating with said’ recelivers,
“means for suddenly- creatlng vacuum in said
‘conduit, a by-pass-in each receiver to permit
the permanent discharge of excess liquid.

5. In a sewerage system, a plurality of re-

celvers, branch pipes for feeding household

sewage and refuse into said receivers, a con-
duit, communicating with" said = receivers
means for suddenly’ crea’cmor vacuum in said

- conduit, a by-pass in each receiver to permit
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the permanent discharge of excess liquid, a

float in said by-pass, and means for balane-

ing the float at the time vacuum is created.
6 In a sewerage system, a plurality of re-

ceivers, branch pipes for feechnov household

sewage and refuse into said receivers, a con-
duit commumcatmm with  said receivers,
means for suddenly creating vacuum in said
conduits, a collector communicating with
said conduit, closing means between said con-
duit and said collector, a movable piston con-
nected to said means, and means for balanc-
ing said piston when the pressure in said

closing means varies.

7. In a sewerage system, a plurality of re-

‘ceivers, branch pipes for feeding household

sewage and refuse into . said receivers,
a-conduit communicating with said receivers,
means for suddenly creating vacuum in said
conduit, a collector communicating with said

“conduit, a box at the junction of the conduit

and of the collector, a seat in said box, a

hollow piston cooperating with said seat and .
‘having-an orifice at the base thereof, and a
float in the plston adapted to uncover szud

orifice.
8. In a sewer age system, a plurality of re-
ceivers, branch pipes for feeding household

sewage and refuse into,said.receivers, a con- .
- duit communicating with  said - receivers,

means for suddenly creating vacuum in said .+

conduit, a collector commumcatmov with said
conduit, a_box at the ]unctlon of the conduit

and of the collector, a seat in said box, a hol- -
low piston coopera,tmg with said seat and

having an orifice at the base thereof, a float
in the piston adapted to uncover sa1d orifice,
and a relatively small plston rigid with the
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