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(57)  Theinvention relates to a method for controlling
weed growing on a ground surface, comprising of dis-
placing a supply of hot liquid (4) over the ground surface
and dispensing the hot liquid onto the ground surface in
substantially pressureless manner, wherein a search is
made for the weed and the hot liquid is only dispensed
on detected weed plants.

The supply of hot liquid can be stored in a buffer

Method and apparatus for controlling weed

(8,9) which is connected to an number of dispensing
openings (22), wherein the hot liquid is dispensed only
by that/those dispensing opening(s) situated above or
in the direct vicinity of the detected weed plants (w).

The weed can be searched for by optical means (6)
and the dispensing of the hot liquid can be electronically
controlled.

The invention further relates to an apparatus for
performing this method.
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Description

[0001] The invention relates to a method for control-
ling weed growing on a ground surface, comprising of
displacing a supply of hot liquid over the ground surface
and dispensing the hot liquid onto the ground surface in
substantially pressureless manner. Such a method is
known.

[0002] Different methods are known for removing
weed from for instance streets and pavements. It is for
instance possible to spray chemical weed killer on the
weed plants. This is relatively simple and effective, but
the use of such means has been questioned in recent
years in view of the associated risks for humans and the
environment. It is also possible to burn away weed
plants. This is however a complicated operation which
is not wholly without risk to the surrounding area. An-
other option is to remove weed using brushes. This
method of weed control requires relatively high invest-
ment in equipment. Finally, as already noted above, it is
known to control weed using hot water, i.e. water at a
temperature of about 80 to 100°C.

[0003] In the known method of weed control with hot
water use is made of a vehicle on which are fitted one
or more containers with hot water. The water is held at
the required temperature by burners. The vehicle is pro-
vided with a number of dispensing openings which are
distributed in width direction, thus transversely of the di-
rection of travel, and through which the hot water can
flow out of the container(s) along a relatively great width
over the ground surface on which the weed is growing.
The vehicle can be self-propelling, but the installation
can also be arranged on a frame which can be connect-
ed to a driving vehicle, for instance a tractor.

[0004] Controlling weed using hot water has the ad-
vantage of being environmentally-friendly. The draw-
back of the known control method is however that it is
relatively costly. This is because large quantities of wa-
ter have to be heated to relatively high temperature. Be-
cause water has a high heat content, much energy is
therefore required. The operation must moreover be in-
terrupted regularly to replenish water.

[0005] Theinventiontherefore hasforits objectto pro-
vide an improved method of this type, whereby the con-
sumption of water and energy is limited. According to
the invention this is achieved in such a control method
in that a search is made for the weed and the hot liquid
is only dispensed onto orin the direct vicinity of detected
weed plants. A considerable saving of water and energy
is achieved by dispensing the hot liquid only at those
locations where weed is actually present instead of over
the whole operating width.

[0006] The selective dispensing of the hot liquid onto
the detected weed plants can be achieved in simple
manner when the supply of hot liquid is stored in at least
one buffer which is connected to an number of dispens-
ing openings, and the hot liquid is dispensed only by
that/those dispensing opening(s) situated above or in
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the direct vicinity of the detected weed plants.

[0007] A very efficient control of weed is achieved
when the liquid has a temperature when it leaves the
dispensing opening(s) which lies between 80 and
100°C, preferably between 80 and 99°C and more pref-
erably between 93 and 98°C.

[0008] In order to obtain a considerable operating
width, it is recommended that the hot liquid is distributed
by the dispensing openings transversely of the direction
of displacement.

[0009] The hot liquid can also be distributed by the
dispensing openings in the direction of displacement. In
this case the hot liquid is preferably dispensed succes-
sively by different dispensing openings lying one behind
another in the direction of displacement. Every weed
plant can thus be killed with several successive jets of
liquid.

[0010] In order to allow the liquid to flow out directly
at the desired position when weed is detected and still
prevent cooling of the liquid as far as possible, it is rec-
ommended that the hotliquid fromthe at least one buffer
circulates constantly along the different dispensing
openings, and is delivered by operating a closing valve
co-acting with the relevant dispensing opening(s).
When the hot liquid is moreover stored under pressure
in the buffer, the liquid can flow very rapidly to the de-
sired dispensing opening(s). The liquid can furthermore
thus be stored at a temperature higher than the boiling
point under atmospheric pressure, so that despite some
cooling between the buffer and the dispensing opening
(s) the liquid flows out at sufficiently high temperature.
[0011] Prior to the storage in the at least one buffer,
the liquid is preferably stored cold in at least one supply
container and heated when it flows from the at least one
supply container to the at least one buffer. Only a rela-
tively small quantity of liquid thus need be held constant-
ly at the required temperature, thereby further limiting
energy consumption.

[0012] Asimple and reliable detection of the presence
of weed is achieved when it is searched for by optical
means. The difference in reflection of incident sunlight
between the ground surface and the weed can for in-
stance be detected. The ground surface with the weed
thereon can also be actively illuminated, for instance
with infrared radiation.

[0013] Althoughthe hotliquid could be dispensed with
human intervention, for instance as soon as an opera-
tive detects weed, it is recommended that the dispens-
ing of the hot liquid is electronically controlled. A reliable,
uniform and reproducible method of weed control isthus
achieved which does not depend on the skill, motivation
and/or condition of operative personnel.

[0014] The invention also relates to an apparatus for
performingthe above described method. Aconventional
apparatus for controlling weed growing on a ground sur-
face by means of hot liquid comprises a frame displace-
able overthe ground surface and having means for stor-
ing and feeding hot liquid and means for dispensing the
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hot liquid onto the ground surface in substantially pres-
sureless manner. The apparatus according to the inven-
tion is now distinguished from this known weed control
apparatus by control means which control the dispens-
ing means such that the hot liquid is only delivered onto
or in the direct vicinity of detected weed plants.

[0015] A structurally simple system of selective dis-
pensing of the liquid is obtained when the storage and
feed means for the hot liquid comprise at least one buff-
er, and the dispensing means comprise a number of dis-
pensing openings which are connected to the at least
one buffer and which can be operated by the control
means. The dispensing openings can herein be ar-
ranged in the frame distributed transversely of the direc-
tion of displacement or in the direction of displacement.
[0016] To enable the hot liquid to circulate constantly
along the dispensing openings, the different dispensing
openings are preferably connected to the at least one
buffer by a ring conduit in which a circulation pump is
received, in addition to a number of closing valves which
co-act with the relevant dispensing opening(s) and
which can be operated by the control means.

[0017] Inorderto enable acorrectamountof hot liquid
to be dispensed each time, which can be related to the
size of the detected weed plant, the control means are
preferably adapted to determine the opening duration
and/or the degree of opening of the closing valves. In
order ensure here that sufficient liquid is delivered, also
when the apparatus is displaced at considerable speed
over the ground surface, a preferred embodiment of the
apparatus is provided with at least one speedometer
connected in signal-generating manner to the control
means, wherein the control means are adapted to de-
termine the opening duration and/or the degree of open-
ing of the closing valves on the basis of a signal gener-
ated by the speedometer.

[0018] When the frame comprises a number of frame
parts connected movably to each other, and the dis-
pensing openings in each frame part are connected by
an associated ring conduit to the at least one buffer, the
operating width of the apparatus can readily be modified
to the conditions.

[0019] For more rapid operation the apparatus can be
further provided with means connected to the at least
one buffer for creating an overpressure therein, where-
by the hot liquid is urged to the dispensing openings.
[0020] The storage and feed means for the hot liquid
preferably comprise at least one supply container for
cold liquid, as well as at least one pump and heating
means which are arranged between the at least one
supply container and the at least one buffer and which
are connected to the control means, so that the greater
part of the liquid can be stored unheated, and losses are
limited. The apparatus can then be provided herein with
means connected to the control means for measuring
the temperature and the level of the hot liquid in the at
least one buffer so that the pump and the heatingmeans
can be switched on if the liquid in the buffer cools too

10

15

20

25

30

35

40

45

50

55

strongly or the liquid level drops too low.

[0021] In order to further improve the effectiveness of
the apparatus, the dispensing openings preferably take
a divided form. These can for instance be reverse Y-
shaped outflow parts, whereby the liquid is distributed
to some extent and reaches a larger surface area. An
elongate outflow chamber can also be envisaged with
a large number of small outflow apertures.

[0022] So as notto be dependent on - inherently sub-
jective - human observation of the presence of weed,
the apparatus preferably has means for searching for
the weed connected in signal-generating manner to the
control means. These search means can comprise at
least one sensor directed at the ground surface, prefer-
ably an optical sensor, such as a sensor sensitive to ra-
diation in the infrared or red wavelength range. The dif-
ference in reflection of incident light between the weed
and the ground surface is the greatest in this range.
[0023] The invention is now elucidated with reference
to an exemplary embodiment, wherein reference is
made to the accompanying drawing, in which:

Fig. 1 shows a schematic top view of an apparatus
according to the invention moving over a ground
surface with weed,

Fig. 2 shows a hydraulic diagram of the buffers and
some of the dispensing openings of the apparatus
of fig. 1,

Fig. 3 shows a hydraulic diagram of the supply con-
tainers and heating means of the apparatus of fig. 1,
Fig. 4 shows a diagram of the control system of the
apparatus of fig. 1-3, and

Fig. 5 is a perspective bottom view of the physical
embodiment of the apparatus according to the in-
vention, wherein some parts are omitted for the
sake of clarity.

[0024] In order to control weed plants W growing on
a ground surface S, for instance a road or pavement,
use is made according to the invention of a control ap-
paratus 1 which can be displaced (in the direction of ar-
row M) over ground surface S (fig. 1). In the shown em-
bodiment this apparatus 1 comprises a frame 2 with
wheels 3 (fig. 5), whereby it is mobile. Although appa-
ratus 1 could be given a self-propelling form, the appa-
ratus in the shown embodiment is intended for coupling
to a machine-carrying vehicle, for instance a tractor.
[0025] Means 4 for storing and feeding hot liquid, for
instance hot water, are arranged on the machine-carry-
ing vehicle. Frame 2 carries means 5 for dispensing this
hot water on ground surface S in substantially pressure-
less manner. Frame 2 here further carries - at the front
as seen in the direction of displacement - means 6 for
searching for the weed plants W on ground surface S.
These search means 6 are formed here by a number of
optical or light-sensitive sensors 7.

[0026] Thestorage andfeed means4forthe hotwater
here comprise two mutually connected buffers 8, 9 in



5 EP 1 588 615 A1 6

which the hot water is stored under pressure for direct
use (fig. 2). In addition, these storage and feed means
4 comprise a number of supply containers 10, 11, 12in
which the water can be stored as long as it has not yet
been heated (fig. 3). These supply containers 10-12 are
connected to buffer 8 by conduits 13, 14, 15 in which
are arranged in each case apump 16, 17, 18 and heat-
ingmeans 19, 20, 21, for instance in the form of burners
along which the liquid is guided. Conduits 13-15 de-
bouch in a manifold 54 leading to buffer 8. Although
three separate supply containers 10-12 are shown here,
use will usually be made in practice of a single supply
container to which are connected the different conduits
13-15 with the pumps 16-18 arranged therein.

[0027] The liquid dispensing means 5 comprise a
number of dispensing openings 22 which are arranged
distributed in frame 2 in both the width direction y, thus
transversely of the direction of displacement M, and in
the length direction x, thus parallel to the direction of
displacement M. Dispensing openings 22 are arranged
in ring conduits 23, 24, 25 which in the shown embodi-
ment are connected via hoses 26 to connecting lines 27,
28 which mutually connect the two buffers 8, 9. Due to
the presence of these connecting lines 27, 28 the buffers
8, 9 function as communicating vessels. The hot liquid
from buffers 8, 9 is pumped through each ring conduit
23, 24, 25 by a circulation pump 29, 30, 31 which is
adapted to produce a relatively high flow rate at a rela-
tively low pressure. Owing to this continuous circulation
liquid is available for dispensing at any moment at each
dispensing opening 22, so that apparatus 1 can respond
rapidly to detected weed plants W. In this manner the
liquid moreover cools less than if it were at a standstill
inthe conduits. When it leaves dispensing openings 22,
the temperature of the water amounts to about 80 to
100°C, preferably about 90 to 99°C and more preferably
about 93 to 98°C.

[0028] In the shown embodiment frame 2 consists of
a central frame part 40 and two side parts 41, 42 which
are each connected pivotally to central part 40 by means
of arms 43, 44 (fig. 5). In this way the operating width of
apparatus 1 can be varied. In each of the frame parts
40-42 dispensing openings 22 are arranged in "rows"
(transversely of the direction of displacement M) and
“columns" (in the direction of displacement M). In the
shown embodiment two rows of dispensing openings 22
in the central frame part 40 are connected in each case
to a ring conduit 23, 24, while all dispensing openings
22 in each of the side parts 41, 42 (only one of which is
shown in fig. 2) are connected in each case to a single
ring conduit 25.

[0029] In the shown embodiment each dispensing
opening 22 is otherwise formed by a reverse Y-shaped
outflow part 32 which is connected via a controllable
closing valve 33 to the relevant ring conduit 23, 24 or
25. By opening the - normally closed - valve 33 the hot
liquid - mainly under the influence of gravity and so in
almost pressureless manner - can run out of ring conduit
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23, 24, 25 through outflow part 32 onto the ground sur-
face S. The reverse Y-shaped configuration of outflow
part 32 herein ensures that the liquid is distributed to
some extent, and thus covers a larger area than would
be possible with a single opening. Instead of the shown
configuration there could also be provided a number of
elongate outflow chambers which could each have a
large number of small outflow openings.

[0030] In order to limit as far as possible the amount
of hot water to be delivered to the ground surface S, the
invention has the stated provision that a search is made
for weed plants W, and hot water is only dispensed onto
or in the direct vicinity of weed plants W. Provided for
this purpose are the search means 6 which are formed
by a number of optical or light-sensitive sensors 7.
These sensors 7 are oriented such that they scan the
ground surface S some distance in front of apparatus 1.
[0031] Inthe shown embodiment, sensors 7 are used
which are sensitive to light in the red and/or infrared
wavelength range. In this range the differences in reflec-
tion of incident sunlight between ground surface S and
weed plants W are the most pronounced, so that a reli-
able indication is hereby obtained of the presence of
such plants W. Search means 6 could also comprise a
number of radiation or lighting sources (not shown here)
operating in the stated wavelength range. Apparatus 1
would thus not depend for its operation on incident sun-
light.

[0032] The number of sensors 7 can correspond to
the number of dispensing openings 22 placed adjacent-
ly of each other in width direction, so that it is possible
to determine for each dispensing opening 22 individually
whetheraweed plant W is situated in its path. Converse-
ly, it is also possible to envisage the use of a smaller
number of sensors 7 when each sensor 7 covers a
greater width. This can be achieved for instance if sen-
sors 7 were to take the form of CCD matrices which
make in each case a recording of a considerable part of
ground surface S. Such CCD matrices, which could be
part of a digital camera, could co-act with image recog-
nition software.

[0033] Search means 6 are connected in signal-gen-
erating manner to control means 34, for instance in the
form of a PLC or a PC (fig. 4). These control means 34
are in turn connected in controlling manner to the dis-
pensing openings, more particularly to the closing
valves 33 associated therewith. When sensors 7 detect
the presence of weed plants W in front of apparatus 1,
control means 34 determine by which dispensing open-
ing(s) 22 hot water must be delivered so as to strike
these plants W. It may be that the detected weed plant
W lies almost precisely in the path of one of the dispens-
ing openings 22, so that only this relevant opening 22
need then be activated. If however the plant W is situ-
ated between the paths of two adjacent dispensing
openings 22, it may be necessary to activate both these
openings 22.

[0034] On the basis of the speed at which apparatus
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1 moves over ground surface S, control means 34 fur-
ther calculate when the relevant dispensing opening(s)
22 are situated above the detected weed plants W so
as to enable operation of the associated closing valve
(s) 33 at the correct moment. Control means 34 can op-
tionally alsc be adapted to determine the size of each
weed plant W on the basis of detection by sensors 7.
The amount of hot water to be delivered could then be
adjusted, for instance by lengthening or shortening the
duration for which closing valve 33 is opened and/or by
increasing or decreasing the degree of opening of valve
33. Control means 34 can also successively activate a
number of dispensing openings 22 placed one behind
another in the same path in the direction of movement
M, whereby a weed plant W is sprinkled more than once
with hot water.

[0035] Bythus delivering hot water only where aweed
plant W is indeed located, the water consumption and
thereby also the energy consumption is considerably
limited compared to conventional apparatus of this type.
[0036] The hot water to be dispensed onto weed
plants W is, as stated, stored in the shown embodiment
in buffers 8, 9 from which it circulates along dispensing
openings 22. In order to increase the speed with which
the water reaches dispensing openings 22, means 35
are present to bring the content of buffers 8, 9 under a
small overpressure, for instance in the order of 1 bar.
This overpressure moreover achieves that the water in
buffers 8, 9 can be stored at a temperature of more than
100°C, the boiling point at atmospheric pressure. Thus,
despite the unavoidable cooling of 5 to 10°C during the
circulation through conduits 23, 24, 25, the water can
still flow at a temperature of almost 100°C out of dis-
pensing opening(s) 22.

[0037] These pressure means 35 are formed here by
a compressor 36 which is connected via a line 37 and
a connecting line 38 to the top side of each of the buffers
8, 9. Further arranged here in line 37 is an accumulator
39, as well as a pressure control valve 45. Buffers 8, 9
are provided with pressure relief valves 46. A manom-
eter 47 is further also arranged in connecting line 38.
Although pressure means 35, and more particularly
compressor 36 and pressure control valve 45, could be
controlled by control means 34, a choice is made in the
shown embodiment for an independently operating sys-
tem.

[0038] A number of level meters Ny-N5 are received
in buffer 8. These level meters N4-N; are connected in
signal-generating manner to control means 35. Temper-
ature sensors T4 and T5 are also arranged respectively
in buffer 8 and connecting line 27 and are likewise con-
nected in signal-generating manner to control means
35. Control means 34 are in turn connected in controlling
manner to the storage and feed means 4 for the hot wa-
ter, and more particularly pumps 16-18, heating means
19-21 and the different valves in conduits 13-15 dis-
cussed hereinbelow.

[0039] On the basis of the signals from level meters
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N4-N5 and temperature sensors T4, T5 the control
means 34 determine whether the quantity of hot water
in buffers 8, 9 is still sufficient and whether this water is
still sufficiently hot. Should this not be the case, one or
more of the pumps 16-18 is then started, whereby cold
water is pumped from the associated supply containers
10-12 to heating means 19-21. Pumps 16-18 and heat-
ing means 19-21 can have different power levels for re-
plenishing buffers 8, 9 more or less quickly.

[0040] An automatic pressure control 48A, 48B, 48C
is also arranged between each pump 16-18 and the as-
sociated heating means 19-21, whereby in the case of
too high a pressure the water is fed back again to the
associated supply container 10-12. In addition, there is
arranged successively between each automatic pres-
sure control 48A-C and the associated heating means
19-21 a valve 49, 50, 51 controllable by control means
34 and a non-return valve 52, 53, 60. Further arranged
in each conduit 13-15 downstream of heating means
19-21 is a temperature sensor T4-T5 which is connected
in signal-generating manner to control means 34. The
temperature signals from these sensor T4-T; are used
specifically to monitor the state of the apparatus with a
view to maintenance.

[0041] Finally, buffer 8 is connected via a heating con-
duit 55 with a pump 56 therein to the heating means 21
of the third supply container 12. Between pump 56 and
these heating means 19 a pressure control valve 58, a
valve 57 controllable by control means 34 and a non-
return valve 58 are further arranged in heating conduit
55. Interim heating of the water in buffer 8 can hereby
take place when sensor T, or Ty indicates that the tem-
perature thereof has fallen too low, while the level has
not yet fallen so far that fresh water needs to be provid-
ed.

[0042] The water is pumped to buffer 8 from one or
more of the supply containers 10-12 by the associated
pump 16-18 along heatingmeans 19-21 via manifold 54.
This is continued until the level meters N4-Ng generate
signals that the liquid level in buffer 8, and thus also in
buffer 9, has been brought to the required level again,
whereafter control means 34 close the different valves
49-51. Pumps 16-18 can herein remain switched-on,
and liquid being pumped out of supply containers 10-12
canflow back via the automatic pressure controls 48A-C
to supply containers 10-12. If during pumping one of the
temperature sensors T, T senses that the temperature
of the water is still too low to be transferred directly from
buffer 8 to dispensing openings 22, and is for instance
less than 95°C, this information is passed to control
means 34.

[0043] In this case valve 57 is opened and pump 56
started as soon as valves 49-51 are closed. The water
is then pumped out of buffer 8 through heating conduit
55 along heating means 21 until temperature sensors
T4, Tg indicate that it has reached the desired tempera-
ture. Pump 56 is then stopped and valve 57 closed, and
the water in buffers 8 and 9 is ready to be dispensed
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through openings 22. This additional heating of the wa-
ter after replenishing of buffers 8, 9 need only take place
in practice when apparatus 1 has not been used for
some time. During normal use of apparatus 1 the con-
duits 13-15 remain so warm that the water has the de-
sired temperature once it has passed through heating
means 19-21. For the additional heating only the valve
51 need in principle be closed, so that it is already pos-
sible to begin herewith while buffers 8, 9 are still being
replenished via conduits 13, 14.

[0044] The above described apparatus 1 for selective
outflow of hot water onto weed plants W detected by
sensors 7 makes it possible to combat weed in environ-
mentally-friendly manner at relatively low cost.

[0045] Althoughtheinventionis elucidated above with
reference to an embodiment, it will be apparent that this
can be varied in many ways. The use of sensors could
thus be dispensed with, and the control means could be
connected to a control panel, so that a user of the ap-
paratus could activate the closing valves on the basis of
his/her own observation of the presence of weed and
could thus control the delivery of the hot liquid. Sensors
otherthanthe optical sensors described here could also
be applied, for instance acoustic or thermal sensors, or
even mechanically operating sensors. The choice of the
form and arrangement of the dispensing openings could
also be different. The conduit systems between the dif-
ferent supply containers, buffers and dispensing open-
ings could also take a different form, while more or fewer
supply containers, buffers, pumps and heating means
than shown here could of course also be applied.
[0046] The scope of the invention is therefore defined
solely by the following claims.

Claims

1. Method for controlling weed growing on a ground
surface, comprising of displacing a supply of hot lig-
uid over the ground surface and dispensing the hot
liquid onto the ground surface in substantially pres-
sureless manner, characterized in that a search is
made for the weed and the hot liquid is only dis-
pensed onto or in the direct vicinity of detected
weed plants.

2. Method as claimed in claim 1, characterized in
that the supply of hot liquid is stored in at least one
buffer which is connected to an number of dispens-
ing openings, and the hot liquid is dispensed only
by that/those dispensing opening(s) situated above
or in the direct vicinity of the detected weed plants.

3. Method as claimed in claim 2, characterized in
that the liquid has atemperature when it leaves the
dispensing opening(s) which lies between 80 and
100°C, preferably between 90 and 99°C and more
preferably between 93 and 98°C.
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4.

10.

11.

12.

18.

Method as claimed in claim 2 or 3, characterized
in that the hot liquid is distributed by the dispensing
openings transversely of the direction of displace-
ment.

Method as claimed in any of the claims 2-4, char-
acterized in that the hot liquid is distributed by the
dispensing openings in the direction of displace-
ment.

Method as claimed in claim 5, characterized in
that the hot liquid is dispensed successively by dif-
ferent dispensing openings lying one behind anoth-
er in the direction of displacement.

Method as claimed in any of the claims 2-6, char-
acterized in that the hot liquid from the at least one
buffer circulates constantly along the different dis-
pensing openings, and is delivered by operating a
closing valve co-acting with the relevant dispensing
opening(s).

Method as claimed in claim 7, characterized in
that the hot liquid is stored under pressure in the
buffer.

Method as claimed in any of the claims 2-8, char-
acterized in that prior to the storage in the at least
one buffer the liquid is stored cold in at least one
supply container and is heated when it flows from
the at least one supply container to the at least one
buffer.

Method as claimed in any of the foregoing claims,
characterized in that the weed is searched for by
optical means.

Method as claimed in claim 10, characterized in
that the dispensing of the hot liquid is electronically
controlled.

Apparatus for controlling weed growing on a ground
surface, comprising a frame displaceable over the
ground surface and having means for storing and
feeding hot liquid and means for dispensing the hot
liquid onto the ground surface in substantially pres-
sureless manner, characterized by control means
which control the dispensing means such that the
hot liquid is only delivered onto or in the direct vi-
cinity of detected weed plants.

Apparatus as claimed in claim 12, characterized in
that the storage and feed means for the hot liquid
comprise at least one buffer, and the dispensing
means comprise a number of dispensing openings
which are connected to the at least one buffer and
which can be operated by the control means.
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Apparatus as claimed in claim 13, characterized in
that the dispensing openings are arranged in the
frame distributed transversely of the direction of dis-
placement.

Apparatus as claimed in claim 13 or 14, character-
ized in that the dispensing openings are arranged
in the frame distributed in the direction of displace-
ment.

Apparatus as claimed in claim 15, characterized in
that the control means are adapted to successively
operate different dispensing openings arranged
one behind anotherinthe direction of displacement.

Apparatus as claimed in any of the claims 13-16,
characterized in that the different dispensing
openings are connected to the at least one buffer
by a ring conduit in which a circulation pump is re-
ceived, in addition to a number of closing valves
which co-act with the relevant dispensing opening
(s) and which can be operated by the control
means.

Apparatus as claimed in claim 17, characterized in
that the control means are adapted to determine
the opening duration and/or the degree of opening
of the closing valves.

Apparatus as claimed in claim 18, characterized
by at least one speedometer connected in signal-
generating manner to the control means, wherein
the control means are adapted to determine the
opening duration and/or the degree of opening of
the closing valves on the basis of a signal generated
by the speedometer.

Apparatus as claimed in any of the claims 17-19,
characterized in that the frame comprises a
number of frame parts connected movably to each
other, and the dispensing openings in each frame
part are connected by an associated ring conduit to
the at least one buffer.

Apparatus as claimed in any of the claims 13-20,
characterized by means connected to the at least
one buffer for creating an overpressure therein.

Apparatus as claimed in any of the claims 13-21,
characterized in that the storage and feed means
for the hot liquid comprise at least one supply con-
tainer for cold liquid, as well as at least one pump
and heatingmeans which are arranged between the
at least one supply container and the at least one
buffer and which are connected to the control
means.

Apparatus as claimed in claim 22, characterized
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by means connected in signal-generating manner
to the control means for measuring the temperature
andthe level of the hot liquid in the at least one buff-
er.

Apparatus as claimed in any of the claims 12-23,
characterized in that the dispensing openings
take a divided form.

Apparatus as claimed in any of the claims 12-24,
characterized by means for searching for weed
connected in signal-generating manner to the con-
trol means.

Apparatus as claimed in claim 25, characterized in
that the search means comprise at least one sensor
directed at the ground surface.

Apparatus as claimed in claim 26, characterized in
that the at least one sensor is an optical sensor.
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