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[57] ABSTRACT

Clogging of underground drain pipe is prevented by
provision of tannin dispensing products around the
drain pipes in concentrations providing 70-100 grams
of tannin per meter length of drain pipe available for
radial flow into the drain pipe wall along with locally
draining ground water. The tannin converts ochre
forming components of the draining water to non-
clogging compounds, '

7 Claims, 12 Drawing Figures
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METHOD TO COUNTERACT A CLOGGING OF
DRAIN PIPES

REFERENCE TO PRIOR COPENDING
APPLICATION

This application is a continuation of application Ser.
No. 277,470 filed Aug. 2, 1972, now abandoned.

The present invention is concerned with a method for
counteracting clogging of drain pipes in drainage plants
by earth components which have a tendency to form
ochre.

It is known that drain pipes tend to a premature clog-
ging, which is usually named “ochre formation” and is
due to a conversion of water-soluble components pres-
ent in earth into oxide compounds which are insoluble
in water and deposit on the internal surfaces of drain
pipes and also in drain filters. No effective means have
hitherto been found to prevent this clogging process so
that one had to face the fact of a relatively limited
working life due to this so-called ochre formation.

It is an object of the present invention to provide a
method for preventing clogging of drain pipes by ochre
formation

SUMMARY OF THE INVENTION

For the solution of this problem, the present inven-
tion proceeds from the consideration that the compo-
nents of the earth which otherwise would give rise to
ochre formation are subjected to physico-chemical in-
fluences which prevent ochre formation at the entrance
of the drain stream into the cavities of the drain pipe.

Following from this appreciation of the problem, it
has been solved, according to the present invention, by
the addition of a reagent, preferably of a tannin, which
converts the above-mentioned components of the earth
into non-clogging compounds which drain off.

In order to ensure a conversion of the ochre forming
components which is as complete as possible, an
amount of the reagent should be available which is stoi-
chiometrically necessary for the conversion. Therefore,
the reagent is preferably added in an amount which de-
pends upon the amount of ochre-forming components
within the drainage area of the drain plant. An opti-
mum exploitation of the available amount of reagent
may be obtained by placing and arranging the reagent
in such 2 manner that it will lead to a dissolving of an
amount of the reagent by the drain water equal to the
stoichiometrically necessary  amount for a complete
conversion of that amount of ochre-forming compo-
nents which is carried along by the drain water.

The effective proportion of solution of ochre-forming
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components and of the reagent; respectively, may be

controlled in such a manner that, having regard to the
given solubilities, the stoichiometric amount is ob-
tained by physical influences on the process of dis-
solving the reagent, for example, by the structure of an
appropriate reagent dispenser, because the effective
dissolving of the reagent depends not only upon the sol-
ubility but also on the manner in which the reagent is
connected to or included within the dispenser and the
manner in which the dispenser is exposed to the flow
of drain water. In most cases, the desired ratio may be
achieved by an appropriate arrangement of the reagent
dispenser within the area of the drain flow.

When it is not possible or is difficult to ensure the
stoichiometric ratio, it may be important to utilize a
stoichiometric excess of the reagent which may be
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measured in dependence upon the effective ratio of so-
lution of said component and reagent inasmuch as this
ratio differs from the stoichiometric ratio. The desired
dependence of the operative amount of reagent on the
amount of drain water may easily be secured when the
reagent is subjected to dissolving by suitable exposure
to the natural drain water; otherwise this dependence
may be obtained fairly exact by additional means.

Generally the available amount of reagent should be
dependent upon the amount of ochre-forming compo-
nents in the earth, taking into account that the opera-
tive amounts of both components will depend upon the
amount of drain water, whereds the ratio of the opera-
tive amounts will depend upori the ratio of effective dis-
solving of ochre-forming components and reagent, re-
spectively, and also taking into account that the latter
ratio should be high enough to ensure that at least the
stoichiometric amount of reagent is reached. On the
other hand, tannin-dispensing products are mostly
available at such a low price that it is preferred to use
a large excess of reagent in order to ensure the desired
stoichiometric ratio, even under unfavourable circum-
stances, which may be reached by a stoichiometric ex-
cess of, for example, 100% or more.

It is often advisable to provide a supply of reagent to
the drainage area which is sufficient for the entire
working life of the drain plant. In other cases, it may be
preferred to provide smaller amounts of reagent from
time to time during the working life of the drain plant.
This may be done by inoculation-of the drainage area
with the reagent. The drain ground may be inoculated
by placing the reagent upon the surface of the drainage
area or a drain filter, if present may be inoculated by
injecting tannin into it by probes.

Preferably, the reagent is introduced together with a
natural carrier or a carrier can be impregnated with the
reagent. The drain pipes themselves may be used as a
carrier when they have been made from porous mate-
rial which can be saturated with the reagent.

The reagent may also be added, together with water
from a supply thereof, preferably in a flushing back
procedure. Such a method can also be used for clean-
ing out drain pipes after ochre formation has taken
place. .

Reagent dispensers are preferably arranged within
the drain filter, especially in the form of an inner layer
of the drain filter or in the form of material containing
the reagent. It is, of course, also possible to provide one
or more reagent dispensers within the cavity of a drain
pipe, for example in the form of a layer on the inner
surface of the drain pipe or -in the form of water-
permeable stuffings.

Drain wells are especially siiitable for a subsequent
addition of a reagent.

Reagent dispensers are preferably applied in the form
of fibrous or granular material which is placed loosely
into the drain pipe or into the ground to be drained or
is included after having been manufactured to form
water permeable mats or strips.

The reagent may be a natural or synthetic tannin.
Tannin-containing natural products are usually avail-
able in fibrous or granulate form so that they may be
used as reagent dispensers without further processing.
In most cases, natural tannin dispensers with a high
content of tannin are preferred, for example mimosa
bark, catechu, by-products of tea-production, quebra-
cho or extracts of tannin-containing natural products.
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We have found that particularly good results are ob-
tained when more than 25 grams and preferably 70 to
100 grams of reagent are used per meter length of drain
pipe. :

For a better understanding of the present invention,

several embodiments thereof will now be described in
more detail with reference to the accompanying draw-
ings, in which:

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a schematic view of a drain pipe with a rea-
gent dispenser in the form of granular inclusions;

FIG. 2 is a longitudinal sectional view of a drain pipe
with granular inclusions, in another embodiment;

FIG. 3 is a modification of the embodiment illus-
trated in FIG. 1; i

FIG. 4 is another modification of the embodiment il-
lustrated in FIG. 1;

FIG. § illustrates a method of inoculating the ground
above a drain pipe;

FIG. 6 illustrates a method of inoculating a drain fil-
ter;

FIG. 7 illustrates a drain pipe in conjunction with a
band-like reagent dispenser;

FIG. 8 illustrates a drain pipe with an inside layer
which acts as a reagent dispenser;

FIG. 9 illustrates a drain pipe with a water-permeable
stuffing;

FIG. 10 illustrates a drain well with a reagent dis-
penser;

FIG. 11 illustrates a longitudinal sectional view
through a drain pipe coupling constructed as a reagent
dispenser; and

FIG. 12 illustrates another embodiment of a drain
pipe coupling.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Acg rding to the'embodiments illustrated in FIGS. 1
to 3, a corrugated plastic or other nonmetallic drainage
pipe 1 is provided with slots or holes 3 in the corruga-
tion troughs 2. The pipe 1 is enveloped by a drainage
filter 4, several types of which are shown in FIGS. 1, 2
and 3.

FIG: 1 shows a drainage filter comprising a homoge-
neous layer 5 of granular tannin-containing filter mate-
rial, for example quebracho, having an average thick-
ness of 1 mm. The layer 5 consists of a relative loose
material in order to obtain a suitably high F/Q ratio of
the average filter surface F to the total cross-section Q
of the water-bearing pores and channels between the
particles of the filter, which F/Q ratio may be, for ex-
ample 1: 0.4. Furthermore, the thickness d of layer §
should be great enough to ensure a sufficiently long du-
ration of flow T of the drain water from its entrance at
the outside 6 to its exit at the inside 7 of the filter layer
5. This duration of flow is dependent upon the amount
of drain water per unit of the average filter surface F
or per unit of length of the drain pipe and is also depen-
dent upon the above mentioned ratio F/Q and. the
thickness d. The duration of flow can be influenced by
the dimensions of F, Q and d in such a manner that an
almost complete prevention of. ochre formation is
achieved, having regard to the properties of the reagent
and the ochre-forming components in the earth.

The reactivity of the reagent dispenser is largely de-
pendent upon the concentration of tannin within the
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filter material and also on the size of the surface area
of the granular or fibrous material, the surface area in-
creasing with decreasing grain size. However, the re-
duction of grain size is limited by the demand for a
good permeability for the drain water, which is sub-
jected to a sufficient size of pores. An average grain
size of 0.2 to 0.03 mm. has proved to be suitable for the
present purposes. The optimum grain size or fiber size
is also dependent upon the nature and origin of the rea-
gent dispenser. Thus, the size can be greater if the dis-
penser is made from the bark of tannin-containing
trees. The good influence of tannin is due to the fact
that ferric compounds are formed which cannot cause
clogging of the drain pipe by ochre formation. The fil-
ter material may be composed of normal granular or
fibrous filter material 8 and tannin-containing filter ma-
terial 9 of greater size as reagent dispenser.

In FIG. 1, the loose filter layer 5 is held in place by
water-permeable boundary layers in the form of perfo-
rated foils 10 and 11, namely, an inner foil 10 covering
the water-bearing corrugations 12 of the drain pipe 1
to prevent the ingress of filter material and an outer foil
11 forming external holding means and allowing water
to enter into the filter layer 5. The filter layer 5 with
foils 10 and 11 can be applied to the drain pipe in con-
ventional manner.

The foils are shown in the drawing diagrammatically.
In actual fact, the holes in the foils are much smaller in
order to prevent the passage of particles from the earth
into the filter layer 5 and from the filter layer into the
corrugations of the drain pipe. Furthermore, the num-
ber of the holes is much greater than shown in the
drawing.

FIG. 2 shows diagrammatically an embodiment in
which filter material 8, 9 is, as in FIG. 1, embedded
within the pores 14 of a wide-pore carrier body 13, a
perforated foil 10 being provided on the inside of the
carrier body 13. The carrier body 13 itself can be
strong enough to be used as a drain pipe so that the in-
side of the filter layer 5 forms the cavity of the drain
pipe.

The carrier body 13 may, for example, be made from
a fibrous material, such as straw, which is glued to-
gether and which has previously been mixed with a
granular or fibrous reagent-containing material or the
wide pores of which after consolidation, are filled with
granular reagent material. Natural reagent dispensers
can be used to form a drain pipe or a full water-bearing
drain track. ]

FIG. 3 illustrates an embodiment in which the filter
layer 5 is bordered on the inside and outside by straw
layers 15 and 16. These straw layers are preferable be-
cause they provide an exceptionally low resistance to
the passage of drain water and, on the other hand, hold
together the filter layer 5 in a satisfactory manner.

The drain filter, together with its boundary layers,
can be manufactured as a preformed band 4, preferably
by quilting, the preformed band being placed around
the drain pipe by being pulled together with the drain
pipe 1 through a conical nozzle in such a manner that
the two edges of the band are brought in contact with
one another, thus forming a longitudinal seam 17. The
band 4 thus wrapped around the drain pipe 1 is fixed
in position by a winding 18 consisting, for example, of
two counterwound plastic threads 19, 20. Drain filters
4 of different thickness d may be employed by reason

- of having different qualities. Boundary layers may con-
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sist of a textile, gauze or fabric which is strong enough
to hold together the filter 4 from manufacture until lay-
ing. A reagent dispenser can also be formed by loosely
introducing tannin-containing filter material into a
drain trench during the laying of a drain pipe.

FIG. 4 illustrates an embodiment in which the drain
filter comprises two layers, namely, a relative thin inner
layer 21 of fibrous tannin-containing material, such as
quebracho, or mimosa and a relatively thick outer layer
22 of a conventional filter material. The outer layer
preferably consists of straw which can be fixed by a
winding 18.

The addition of tannin or other reagent into an exis-
tent drainage can be performed easily in liquid form by
inoculation of the ground or filter, as is shown in FIGS.
5§ and 6, tannin being poured on to the surface of the
ground from a spray device S (FIG. §) or being injected
by a probe 23 (FIG. 6) into the ground or into filter 4.

FIG. 7 illustrates a drainage in which band shaped re-
agent dispensers 24 are introduced during the mechani-
cal laying of drain pipes beneath and possibly above the
drain pipe 1.

Provided that there is a sufficiently high affinity of
reagent and ochre-forming components of the earth, it
is advisable to place the reagent within the drain pipe,
for example as shown in FIGS. 8§ and 9. In the embodi-
ment of FIG. 8, the drain pipe 1 is provided with a layer
25 of reagent-containing material, whereas in the em-
bodiment of FIG. 9, the cavity of the drain pipe 1, espe-
cially of a clay pipe with longitudinal grooves 26 on its
outside over the whole length or over parts of its length,
is filled with stuffings 27 consisting of water-permeable
mimosa or other reagent-containing material.

Reagent dispensers may be continuously distributed
or may be concentrated at the beginning of the drain
pipe or at certain intervals along the drain pipe.

A reagent dispenser 28 may also be located within
drain wells 27’ as is shown in FIG. 10.

Especially in drain plants, the drain systems of which
consist of clay pipes or other short pipes which are
joined together by sockets or other connectors, as is
shown in FIG. 11 or 12, the reagent dispenser may be
formed as a connector 29 (FIG. 11) consisting of a
middle disc-like part 30 of a thickness equal to the gap
between the adjoining pipes 1, 1 and two stuffing like
projections 31, 32 engaging the two pipes. The middle
part 30 may be provided on its outside with a torus 33
but may also have substantially the same diameter as
the pipes 1, as is indicated by dotted lines 34. The latter
shape is especially suitable in the case of mechanical
laying of drain pipes.

FIG. 12 illustrates a reagent dispenser formed as a fil-
ter ring 37 inserted within a conventional socket 36. In
drain systems consisting of a row of clay pipes, all the
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drain water flows through the filter rings 37. In plastic
drain pipes, however, at the joints of which only a small
part of the entire drain water enters the drain pipe, it
is advisable to provide additional stuffing shaped rea-
gent dispensers 38, which may be inserted into the
socket 36, as is shown in FIG. 12.

The reagent dispensers may consist entirely of bio-
logically decomposable material, such as mimosa and
quebracho, or partly of biologically decomposable nat-
ural material and non-decomposable synthetic mate-
rial.

Reagent components other than tannins may be used
which have the desired affinity to the ochre-forming
components within the ground to be drained. The
choice of the appropriate reagent will be best made de-
pending upon the results of individual soil research for
ochre-forming components.

There has been described novel apparatus and tech-
niques for reducing clogging of drain pipes made of
plastic or other nonmetallic material, such as clay and
orangeburg. It is evident that those skilled in the art
may now make numerous other uses and modifications
of and departures from the specific apparatus and tech-
niques herein disclosed without departing from the in-
ventive concepts. Consequently, the invention is to be
construed as embracing each and every novel feature
and novel combination of features present in or pos-
sessed by the apparatus and techniques herein dis-
closed and limited solely by the spirit and scope of the
appended claims.

What is claimed is:

1. A method of preventing the clogging of nonmetal-
lic underground drain pipes which have porous walls
enveloped by filter material wherein local ground water
is drained by radial inflow through said walls compris-
ing,

introducing tannin reagent into the pores of said

walls to prevent formation of ochre therein.

2. A method according to claim 1, wherein the rea-
gent is a natural tannin.

3. A method according to claim 1, wherein the rea-
gent is a synthetic tannin. ‘

4., A method according to claim 1, wherein the rea-
gent is added by the natural flow of water through the
drain pipe.

5. A method according to claim 1, wherein the rea-
gent is applied to the surface of the drainage ground
above the pipe that is buried underground.

6. A method according to claim 1, wherein said filter
material is inoculated with said reagent.

7. A method according to claim 1, wherein a stock of
the reagent is provided by impregnation into the mate-

rial of the drain pipe.
. * ® * * *



