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UNITED STATES

PateEnT OFFICE.

CHARLES THIEME LIERNUR, OF BERLIN, GERMANY.

PNEUMATIC SEWERAGE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 482,439, dated September 13,1892,
Application filed February 17, 1887, Serlal No. 227,963, (Nomodel.) Patented in Grermany November 11, 1886, No. 40,488,

To all whom it may concern:

Be it known that I, CHARLES THIEME LIER-
NUR,acitizen of the United States of America,
residing at Berlin, Germany, have invented
certain new and useful Improvements in
Pneumatic Sewerage, of which I declare the
following to be a specification.

This invention has been patented to me in

Germany, No. 40,488, dated Novemberl1,1836.

In the system of pneumaticsewerage intro-
duced by me for the subterranean removal of
water - closet and privy matter T divide the
town (see Figurel) into distriets of twenty to
onehundred acres area and provide each such
district with a hermetically-closed iron reser-
voir R, placed in the eenter of the same, in
order to collect the fecal matter of the same.
A vacuum having been made in this reser-
voir, the stop-cock of any one of the district
street-sewer pipes ¢ ¢ emptying into thesame
is opened in order to drive the fecal matter
present in its tributary fall-pipes and house-
drains into the reservoir by. atmospheric
pressure. The air effecting this flows in at
the top of the fall-pipes, which are for this
purpose carried up above theroof of the build-
ing to be drained. Allstreet-pipes emptying
radiallyinto the reservoirhaving been treated
in this manner, the matter collected is trans-
ported for conversion into manure-powder to
a general pumping-station N by means of a
conduit M, running along all the various dis-
trict-reservoirs R R.

The present improvements refer, first, to
the junction of the house-drains b with the
district street-pipes a,; secondly, to the con-
nection of the street-reservoirs R with the
main sewage-pipe M, and, thirdly, to the re-
ceiving apparatus at the pumping-station N,
theirgeneral purpose being to obtain a greater
speed of transport of the fecal matter through
the various pipes in order to keep them bet-
ter free from sedimentary deposits and to ac-
celerate the whole process of removal.

T'ig.11is a general diagram of my improved
system of pneumatic sewerage, representing
the connection of the district-reservoirs R R
R with the main transport-conduit M Mlead-
ing to the general pumping-station N. Fig.
2 is a vertical section of a house-drain junc-
tion with a district-pipe. Fig. 8 is atop view

or plan of this junction, partly in section, on

the line y y of Fig.2. Fig. 4 is a vertical sec-
tion of a district-reservoir in connection with
the main sewer-pipe. Tig. 4* is a section of
the signal. TFig.5 is an end view, and Fig. 6
a top view or plan, partly in section, of the
main receiving apparatus at the pumping-
station.” Tig. 7 is a part sectional view of
the receiving apparatus. Fig. 7* is an en-
larged sectional view of the valve m and ad-
jacentparts. Figs. 8and 9 representadevice
for antomatically opening and closing the
cocks leading to the receiving apparatus,
partlyinelevation and partly in section. Fig.
10 is a vertical section, and Fig. 11 a hori-
zontal section, of a device for a reversing-gear
for the receiving apparatus. Fig. 12 is the
vertical section of the tank into which the re-
ceiving apparatus discharges for the purpose
of collecting the fecal matter for being manu-
factured in poudrette without precipitating
in the meanwhile its suspended substances.
Fig. 13 is a top view of Fig. 12 with the bevel-
wheelsremoved. TFig. 14 represents the inner
cylindrical wall W of the tank arranged for
mixing the sewage by lifting it over the wall’s
upper edge. I'igs.2and3represent the house-
drain junction. The same consisis of the
barometric trap 8, interposed between the
house-drain b and the street-pipe a@. The
hydraulic height % of each junection differs in
aceordance to its distance from the reservoir,
this degree becoming, of course, less as the
distance increases, and it being of the utmost
importance to obtain along the whole street-
pipe the same proportion as to height accord-
ing to the distance from the reservoir, so as
to secure the proper hydraulic action. The
proper effect may be readily secured without
changein the rest of the structure by the use
of a longer or shorter section ¢’. The result
isthat when the pneumatic action takes place
the inflow of the atmospheric air into the
street-pipes occurs at all the junctions, right
and left simultaneously, thussplitting up the
fluid matter within these pipes into drops,
and enabling the air-current then created to
carry these drops into the reservoir with its
own enormous velocity—namely, the one of a
storm wind—instead of, as hitherto the case,
only the one of a rapid current. The inflow
of air occurs when the level of the fluid is
sunk below Z, Iig. 2,in form of large bubbles,
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these passing through the fluid matter with-
out carrying enough of it along for prevent-
ing the junction forming an hydraulic closure
during the time when no pnuematic action
ensues, or of preventing the maximum baro-
metric resistance being formed when that
action takes place, so that the arrangement is
always ready for operation. This latter re-
sult is obtained by enlarging the top of ¢ suf-
ficiently to keep the matter within it from be-
ing materially disturbed by the air-bubbles
passing . through it. At the same time the
top of d is carried up to the street-pavement
and covered with a movable cover in order to
remove, if necessary, sedimentary deposits at
the base. .

Fig. 4 represents the connection of the dis-
trict-reservoirs R with the main sewage-pipe
M. 'The main pipe M connects with the res-
ervoir R by a branch pipe provided with a
cock E, and between this cock and the con-
nection of the branch with the main pipe M
is an extra air-inlet pipe, for a purpose here-
inafter deseribed. Formerly the operation of
forcing the contents of areservoir to the pump-
ing-station was limited to opening this cock
E and the air-cock f, provided in the top of
the reservoir.  There being a vacuum within
the main pipe M,the atmospheric air pressed
the fluid matter into it, and thence to the
pumnping-station, This had the great disad-
vantage that a new vacuum could not be made

_ in the reservoir for effecting the drainage of

35

40

45

50

55

60

another sewer-pipe until after the whole of
the contents of the one pipe had reached the
station. This serious loss of time is avoided
by the present improvement.” After a dis-
charge has been effected from the reservoir
R through the branch of the pipe M, extending
into the same, the cock fin the top of the
reservoir may be closed and the cock K also,
to prepare for another discharge, while the
atmospheric pressure sufficient to force the
first discharge to the receiving-station is ob-
tained through the valved pipe I. The top
of this pipeisfurnished with a cup-shaped bell
g, (shown enlarged in Fig. 4*) soarranged that
a humming or whistling noise is produced by
the air rushing past it through the crevice %
$0 soon as its speed of flow increases beyond a
certain rate corresponding to the length of
the column of fluid transported, this speed
being a sign that the frictional resistance of
the column has become less and that there-
fore partof the fluid matter must havealready
arrived at thestation. The moment the hum-
ming noise of the bell is heard the cock of
the air-inflow fmust be shut without waiting
for the whole of the column reaching the sta-
tion, seeing it will do this anyhow, partly on
account of the momentum already acquired
and partly by means of the expansion of the
atmospheric air confined within the main pipe
M. The timely closing of the air-inlets fand
g prevents, therefore, more air having to be
pumpedoutagain than isabsolutely necessary
for sending the liquid mass to the pumping-

.station.. The stop-cock C serves for limiting

the length of the main pipe, within which a
vacuum is to bemade, to the portion of it actu-
ally required for emptying the reservoir in
operation. The result of the whole arrange-
ment isagreat saving of time and of expendi-
ture of power. .
Figs.5,6,and 7 represent the improvements
in thereceivingapparatus at the pumping-sta-
tion. This is intended to take the place of
the vacuum-pump first applied immediately
at the end of the main pipe for the double
purpose of exhausting the air within it and
of lifting the liquid following afterward from
the deep level ‘at which it is received to the
height of the apparatusfor converting it into
manure-powder. Thisarrangement has, first,

the disadvantage that the speed of the cur- 8

rent within the main pipe depends upon the
speed of the piston of the vacumn-pump, and
that this speed for practical reasons is a lim-
ited one; secondly, that the valves and pis-
tons of these pumps are exposed to the de-
structive effect of the sand andsimilarabrad-
ing substances which find their way through
the closets. To prevent the cost of repair
andloss of time due to this, the main pipe M
is made to alternately discharge into the two
low-level reservoirs Land L’, and these again
are made to alternately discharge into the
two high-level reservoirs H and H’ of the same
size and lying above the first-named reser-
voirs, the matter being pneumatically lifted
into the high-levelones HH in order to bring
it to the height required for running off by
gravitation into collecting-tanks, where it can
remain until wanted for manure-manufactur-
ing processes. These reservoirs L I’ and H
H’ are, as shown, arranged in pairs for the
purpose of expeditiously handling the mat-
ter which is first discharged into one of the
lower tanks from the pipe M, and while one
of the lower tanks is acting as a receiver the
contents of the adjacent tank is being lifted
by pneumatic or atmospheric pressure to one
of the upper tanks, while from the other up-
per tank the contents is being discharged
through the pipe P into the collecting-tank
T, thus providing a continuous action, the
lifting of the material of the upper tanks per-
mitting flow by gravity alone to the collecting-
tank T.

The lifting or forcing of the material may
be done in many different ways, and I do not
limit myself in this connection.

Any ordinary system of cocks and ways may
be provided between the four tanks or reser-
voirs to control the contents thereof or their
discharge from one into the other, the tanks
being all connected to each other and being
in connection with the inlet-pipes M and out-
let-pipes P.

The valves controlling the various pipesand
passages may be operated automatically by
a vacuum-lift composed of a cylinder n, Figs.
8 and 9, with closed top and open bottom, hav-
ing a piston k, heavy enough, Fig. 9, to close
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