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(@) We, NATIONAL RESEARCH DE-
VELOPMENT CORPORATION, a British Corpo-
ration established by Statute, of Kingsgate
House, 66—74 Victoria Street, London,
S.W.1, do hereby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in
and by the following statement:—

The present invention relates to apparatus
and method for injecting granular materials
in soil, and relates in particular but not
exclusively to the injecting of nematicides in
the soil.

In many areas the production of potatoes
is limited by a particular class of pest known
as nematodes which are distinguished in one
aspect by the particularly long time scale
during which they can infest the land in a
semi-dormant form even though the crop
upon which they feed is not grown. For
example where land used for potato cropping
found to be infested with potato cyst—nema-
todes, it is necessary, in the absence of any
treatment, to leave the land for ten years
before potatoes can safely be grown again.
This is because the eggs of the nematodes
remain in the ground with only limited
hatching each year. The proportion of eggs
hatched is related to the concentration re-
maining so that the fall in population is
exponential.

Methods of controlling nematodes in land
for growing potatoes fall into three main
classes. Resistant varieties of potatoes have
been bred, but in the U.K. these have proved
to be resistant only to one of the two species
of potato cyst-nematode, and the other spe-
cies eventually increases where resistant vari-
eties are grown. A second method of control
is by crop rotation but as has been mentioned
it may be necessary to rest the ground from
potato crops for a very long period in severe
cases.

The last form of control is by use of

nematicides and these comprise soil fumi-
gants and granular nematicide materials.
The soil fumigants are applied by injecting
into the soil a liquid which vaporises in the
soil. The liquid is metered by a land-wheel
driven pump which feeds the liquid to
conduits behind coulters. The advantage of
this system is that the fumigant spreads itself
though the soil by the vaporising process, but
a disadvantage is that in clay or peat soils the
vapour is adsorbed by the soil. Furthermore
liquid fumigants are bulky, and there is not a
complete control of the nematodes. Also it is
necessary to leave an interval between soil
fumigation and planting the next potato
crop.

The most effective nematicides are granu-
lar nematicides, for example nematicides
known as aldicarb and oxamyl. These mate-
rials are in the form of a fine granular
material, the granules being typically of a
size in the range 1 to 2 mm.

Known method of applying these granular
nematicides include the steps of spreading
the nematicides over the top surface of the
land, for example by a fertiliser spreader,
followed by distributing the nematicide in
the soil by a rotovator having rotors revolv-
ing about a horizontal axis. If a rotovator is
not used, an attempt at dispersal is com-
monly made by use of a harrow. Although
the use of a rotovator produces a reasonably
effective distribution of the granules beneath
the surface, the use of such an implement is
slow and may bring disadvantages to the
seed bed such as glazing or smearing of the
soil which can result in waterlogging.

In order for these granular nematicides to
provide effective control of the pest, it is
essential that the nematicide is dispersed
throughout the soil evenly to a depth of
about 6 inches. Merely applying the nemati-
cide to the surface of the land is not sufficient
to provide control of the hatched nematodes.

According to the present invention, appa-
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ratus for injecting granular material in soil
comprises a frame for movement over the
soil, a plurality of tines carried by the frame
each of which is adapted to open a vertical
slit in the soil when dragged through the soil
by movement of the frame, each tine having
associated therewith a conduit for delivering
granular material to the rear of the tine. and
each tine also having associated therewith an
outlet means connected to the conduit of the
tine and shaped to urge the granular material
to move in a multidirectiona!l flow path
leading from the conduit to one or more or a
group of outlet openings of the outlet means
for directing the granular material rear-
wardly predominantly in a vertically dis-
persed distribution in which a proportion of
the granular material is directed upwardly in
a direction inclined to horizontal.

By a tine is meant an elongated earth
working element adapted to be dragged
through the soil to produce a required
opening in the soil. For example each tine
may comprise a spring tine of a spring tine
harrow or alternatively a straight tine of a
straight tine harrow. It will be appreciated
that the vertical slit opened by the tine may
be immediately closed in by natural move-
ment of the soil after passage of the tine, and
this especially will be the case in sandy or
light soils.

In preferred arrangements, each outlet
means has a plurality of openings spaced
apart from each other vertically.

Conveniently, each opening defines an
axis along which granular material is pre-
dominantly directed in operation, and the
plurality of openings are disposed in such a
manner that the axes of the openings all lie
substantially in a single vertical plane. It will
be appreciated that although the granular
material is directed predominantly along the
said axis of an opening, the material will
spread out from the axis to some extent on
leaving the opening and entering the vertical
slit in the soil. At least one of the said
openings preferably has an axis inclined to
the vertical in an upward direction and at
least one of the openings preferably has an
axis inclined to the vertical in a downward
direction. Preferably the said plurality of
openings are positioned substantially verti-
cally one above another.

Conveniently the plurality of openings
may include an upper outlet opening ar-
ranged to direct a proportion of granular
material in an upward direction rearwardly
of the tine, a lower outlet opening arranged
to direct a proportion of the granular mate-
rial in a downward direction of the tine, and
a further outlet opening directed in a direc-
tion intermediate the directions of the axes of
the upper and lower outlet openings.

Although in many preferred arrangements
there are provided a plurality of outlet

openings which direct the material in the said
vertically dispersed distribution, it will be
appreciated that in alternative arrangements
each outlet means may have a single outlet
opening. for example in the form of an
elongated slot-like opening, which directs the
material in the said vertically dispersed
distribution.

Preferably each outlet means may include
a chamber disposed in the said flow path or
flow paths between the conduit and the
outlet opening or openings, the chamber
having a curved wall disposed in the path of
granular material leaving the conduit and
arranged to guide the granular material
through a change of direction along the said
flow path or flow paths leading to the said
outlet opening or openings. In some pre-
ferred arrangements the said curved wall is
arranged to guide at least a portion of the
granular material through a change of direc-
tion greater than 90°. Preferably the path of
material entering the outlet means from the
conduit and the flow path or flow paths
leading to the outlet opening or openings are
both or all disposed in a single substantially
vertical plane.

It is also preferred that the conduit and
outlet means associated with each tine have a
width no greater than the width of the tine
taken transverse to the direction of forward
movement of the frame. The outlet means
associated with each tine may be positioned
immediately behind the tine and may be
secured directly to the tine.

The invention also includes, for use as the
outlet means in the apparatus according to
the present invention, a device for connec-
tion to one of the conduits and shaped for
guiding granular material in said multidirec-
tional flow path, the device being of an
elongated form and being adapted to be
secured to the rear of one of the tines with its
elongated form aligned generally along the
length of the tine, the device having an inlet
opening for connection to the associated
conduit which is adapted to deliver granular
material under air pressure to the device and
the one or more outlet openings being such
as to direct the granular material rearwardly
in a distribution which in addition to being
predominantly vertically dispersed is also of
an elongated form aligned generally in a
common plane with said elongated form of
the outlet means.

Conveniently the outlet means has secur-
ing means for securing the outlet means to
the rear of a tine in operation.

In some preferred arrangements the outlet
means may have a plurality of openings
spaced apart from each other in a direction
generally along the length of the said elon-
gated form of the outlet means. Each outlet
opening may define an axis along which
granular material is predominantly directed
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in operation, and the plurality of outlet
openings are preferably disposed in such a
manner that the axes of the openings all lie in
a common plane with the said elongated
form of the outlet means. Preferably the said
axes are inclinded to each other within the
said plane.

In preferred arrangements, the outlet
means may include a chamber disposed in
the path of material flowing from the inlet
opening to the said outlet opening or open-
ings, the chamber having a curved wall
disposed in the path of granular material
entering the outlet means through the inlet
opening and arranged to guide the granular
material through a change of direction along
the said flow path or flow paths leading to the
said outlet openings. In some preferred
arrangements the said curved wall is ar-
ranged to guide at least a proportion of the
granular material through a change of direc-
tion greater than 90°.

There is further provided in accordance
with the present invention a method of
injecting granular material in soil comprising
the steps of producing a vertical slit-like
opening in the soil, moving the material in a
multi-directional flow path, and delivering
the material rearwardly to successive por-
tions of the slit-like opening in a distribution
which is predominantly vertically dispersed
and has a proportion of the material directed
upwardly in a direction inclined to horizon-
tal.

Preferably, the method includes the step of
distributing the material horizontally in the
soil by agitating the soil with an earth-
working implement after delivery of the
material to the slit-like opening.

Preferably the step of distributing the
material horizontally in the soil comprises
agitating the soil by a rotary earth working
action, most preferably by an earth working
implement having at least one rotor rotating
about an axis which is vertical or inclined to
the horizontal.

The step of delivering granular material
into the slit-like opening in the soil may be
carried out by blowing the granular material
down a conduit in an air stream, and also
may include blowing the granular material
into the slit-like opening in the soil in a
plurality of discrete jets of airborne material,
the jets being directed to diverge from each
other in a vertical plane.

The step of delivering the granular mate-
rial into the slit-like opening in the soil may
consist of spreading the granular material
substantially evenly in a vertical plane over a
depth of about 6 inches.

The method according to the invention is
particularly suitable for application of pesti-
cides, such as nematicides, for example
aldicarb and oxamyl, but may also be used
for pesticides such as herbicides, insecticides,

and fungicides.

An embodiment of the invention will now
be described in the form of an apparatus and
a method by way of example with reference
to the accompanying drawings in which:—

Figure 1 is a perspective view of apparatus
for injecting granular material in soil embo-
dying the invention;

Figure 2 is a side view partly in section of a
tine and outlet means embodying the inven-
tion for injecting material in soil and forming
part of the apparatus shown in Figure 1; and

Figure 3 is an exploded view of a number
of parts of the outlet means shown in Figure
2.

Referring firstly to Figure 1, the apparatus
comprises a main frame 11 which is fully-
mounted on a tractor indicated at 12, and
which has side wheels 13 and 14. Mounted
on the frame 11 is a hopper 15 for granular
nematicide, the hopper having at its base a
pair of fluted metering rollers contained in a
tubular housing 16 for feeding the nemati-
cide to twenty conduits 17 distributed along
the roller housing 16. Each conduit 17
comprises an inner tube which protrudes into
the main conduit and is coupled to the base
of the metering rollers so as to deliver
granular material into the conduit 17. Each
conduit 17 also includes an air inlet tube 19
which directs air under pressure into the
annular space between the said inner tube
and the conduit 17. The air inlet tube 19 is
joined to a manifold 20 which is fed with air
under pressure from a blower 21. In the
example shown the blower 21 is driven by a
petrol engine (not shown), but conveniently
in an alternative arrangement the blower
may be driven by the tractor p.t.o. shaft.

The twenty conduits 17 lead to twenty
spring tines 22 each conduit 17 leading to a
tine 22 individual thereto. The tines 22 are
mounted on the frame 11 and are positioned
in four transverse rows, the tines of each
transvere row being spaced from each other
by approximately 33 cms., and the corre-
sponding tines of each succeeding transverse
row being offset from each other by 124 cms.
Each tine 22 carries at its rer an outlet means
23 which is coupled to the end of the conduit
17 and will be described in more detail with
reference to Figures 2 and 3.

Positioned at the front of the frame 11 are
two further hoppers for granular nematicides
of which one hopper 24 is shown in Figure 1.
In each case, the hopper has at its base a
fluted metering roller housed in the housing
25 which feeds nematicide by gravity down
five tubes 26 to a manifold 27 for feeding a
curtain of granular nematicide by gravity to
the surface of the soil in front of the array of
tines 22. This surface application of nemati-
cide is in addition to the injection of nemati-
cide by the outlet means 23 and may be
regarded as optional. The surface application
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may only be necessary in some soil condi-
tions.

Referring now to Figures 2 and 3., the
detailed arrangement of the outlet means 23
will be described. In this description only a
single outlet means 23 will be referred to
although it will be appreciated that all
twenty outlet means are of similar construc-
tion.

The spring tine 22 comprises a main spring
member 28 and a coulter 29. A bolt 30
passing through the coulter 29 and the main
spring member 28 fastens to the tine 22 a
backbone member 31 of the outlet means 23.
As shown in Figure 3, the backbone member
31 is substantially right angled in shape and
has welded to either side of it two side
members 32. The side members 32 hold
together a number of internal shaping mem-
bers 34, 35 and 36 which define internal
passages in the outlet means 23. The inner
members 34 to 36 are bolted together in a
sandwich, the side members 32 being welded
to the backbone member 31. The inner
members 34 to 36 are secured by bolts 37 and
38, the bolt 37 passing through a hole in the
upper part of the backbone 31 and screwing
into a cross-member 33 housed in the inner
member 35. In similar manner, the bolt 38
passes through the inner member 34 and
through the inner member 36 to be secured
by a nut 39. The side plates 32 are first
welded to the backbone 31, then the inner
members 34, 35 and 36 are bolted to the
backbone 31 to complete the sandwich. The
backbone 31 is secured to the tine 22 by the
bolt 30 already mentioned, and by a clamp
40 secured by two screws 41 and 42 threaded
into an eyelet bracket 43. The whole assem-
bly of the outlet means 23 comprising the
backbone 31, side plates 32 and inner mem-
bers 34, 35 and 36 is positioned behind the
tine 22 and is shaped to be slightly narrower
than the tine 22 so as to reduce drag on the
tine.

Rising from the top of the backbone
member 31 is a rigid tube 44 to which is
coupled the conduit 22. The inner member
35 is spaced from the backbone 31 and forms
a first passageway 45 leading from the base
of the tube 44 downwardly to a swirl
chamber 46 formed by a curved inner wall 47
on the inner member 34. Outflow from the
swirl chamber 46 is directed by three nozzles
48, 49 and 50 formed in the inner member 36.
The axes of the nozzles 48. 49 and 50, are
arranged to diverge from each other in a
vertical plane. Preferably the divergence of
the axes is in the range 20 to 30° between
adjacent axes, and in the example shown is
arranged to be 25° between adjacent axes.
The axis of the nozzle 48 is arranged to align
with the lower inclined face 51 of the internal
member 35, and the axis of the lower nozzle
50 is arranged to be approximately at right

angles to the backbone 31. and approxi-

mately at right angles to a tangent to the tine
22. The axis of the middle nozzle 49 is
intermediate the other two axes and s
directed slightly upwardly from the horizon-
tal. The diameter of the outside opening of
the inner nozzle 49 may for example be
0.37”. as may be the diameters of the other
two nozzles. The three nozzles at their inner
ends may merge to a single flow passage
within the inner member 36.

In operation as the frame 11 is moved over
the land, the twenty tines 22 cut slit-like
openings in the soil at a spacing of 12! cms.
As the openings are cut. the nematicide
granules are blown down the conduits 22 and
delivered into the openings in the soil. The
granular material passes down the inlet tube
44 and the opening 45 of each outlet means
and its direction is changed in the swirl
chamber 46. The force of the air carrying the
granules then sweeps the material against the
three nozzles 48, 49 and 50 where the flow
divides into three discrete jets which are
blown rearwardly into the slit-like opening
formed by the tine 22. It is found that even
though the soil cut by the tine 22 may
collapse inwardly filling the slit almost im-
mediately, the force of the air-carried gran-
ules is sufficient to spread the granular
material evenly in a vertical plane over a
depth of about 6.

As shown in Figure I, there are provided
on the frame 11 a pair of support legs 10 (of
which one is shown in Figure 1), the legs
being positioned one on each side of the
frame and being pivoted on the frame. These
legs 10 hold the tines 22 and outlet means 23
clear of the soil when the machine is parked
and not in operation. This is the position
shown in Figure 1. Upon lowering of the
three point linkage of the tractor 12 and
forward movement of the tractor, the legs 10
pivot rearwardly allowing the tines 22 to
enter the earth. This arrangement reduces
the likelihood of soil blocking the outlet
means 23 when the machine is stationary.

By way of example of dimensions may be
as follows:—

inches
Depth of outlet means between
the top of the backbone 31 and
the bottom of the inner opening
34 . 5.25
Depth from rear of inner mem-
ber 35 to front of backbone 31 ... 2.75
Thickness of outlet means be-
tween plates 32 . 0.75
Overall width of coulter 29
... 1.50
Overall width of outlet means . 1.00

By way of example of materials which may
be used to form the elements shown in
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Figures 2 and 3, the following may be
used:— :

Side members 32

Backbone 31 .. mild steel
Inner member 36 ... brass

Inner members 34 and 35 . rigid p.v.c.
Retaining cross-member 33 . mild steel
Clamp 40 . mild steel
Retaining bolt nut 39 . Nyloc nut

In a modification (not shown) of the outlet
means 23 described with reference to the
drawings, the group of three outlet openings
48, 49 and 50 may be replaced by a single,
elongated, slot-like opening. If necessary,
baffles may be provided in the opening to
guide the granular material into the required
vertically dispersed distribution.

With regard to the aspect of the invention
which provides a method of injecting granu-
lar material in soil, the operation of the
apparatus shown in the Figures constitutes
the first steps of the method of the invention.
The remaining step is to distribute the
granular material horizontally by agitating
the soil. By way of example this may be done
by treating the soil by a second pass of a
tractor-drawn implement, the implement be-
ing a rotary earth working implement in
which at least one rotor works the soil by
rotation about a vertical axis or axis inclined
to the horizontal. In a preferred arrangement
the implement comprises an array of vertical
axis rollers positioned transversely across the
direction of forward movement of the imple-
ment, each rotor comprising two or more
downwardly directed tines spaced from each
other by a cross member which is mounted
on a vertical axis and is rotated vigorously so
as to carry the downwardly directed tines in a
rotary motion about the vertical axis. Such
an implement is commonly used to prepare a
seed bed for sowing potatoes, so that the use
of this implement to disperse the nematicide
granular material horizontally in the soil
does not require an extra pass of a tractor
over the land. One example of such an
implement is known by the trade name of
“Lelyterra™. It will be appreciated that in the
first steps of the method according to the
invention. using the apparatus illustrated, the
nematicide material is injected in a series of
vertical planes, and in the second part of the
method the rotary soil working implement
distributes the material horizontally.

It is a particular advantage of the method
described above. that the working of earth by
vertical axis rotors does not-turn up the
unweathered lower reaches of the soil to the
extent which occurs with horizontal axis
rotary cultivation. It is also an advantage that
the vertical axis rotary soil working does not
smear the soil and cause waterlogging to the
extent found with horizontal axis rotary

cultivation. Finally as mentioned above the
vertical axis rotary cultivation step would
normally be carried out in any case in

. stainless steel preparing the seed bed, so that no additional

time is lost in preparing the seed bed. 70
However it will be appreciated that al-

though the apparatus and method emboddy-

ing the invention have been described with

reference to injecting and distributing nema-

ticides, many other uses are envisaged. For 75

example the apparatus and method may be

use to inject and distribute other pesiticides

or fertiliser.

WHAT WE CLAIM IS:— 80

1. Apparatus for injecting granular ma-
terial in soil comprising a frame for move-
ment over the soil, a plurality of tines carried
by the frame each of which is adapted to
open a vertical slit in the soil when dragged 85
through the soil by movement of the frame,
each tine having associated therewith a
conduit for delivering granular material to
the rear of the tine, and each tine also having
associated therewith an outlet means con-
nected to the conduit of the tine and shaped
to urge the granular material to move in a
multidirectional flow path leading from the
conduit to one or more or a group of outlet
openings of the outlet means for directing the 95
granular material rearwardly predominantly
in a vertically dispersed distribution in which
a proportion of the granular material is
directed upwardly in a.direction inclined to
horizontal.

2. Apparatus according to Claim 1 in
which each outlet means has a plurality of
openings spaced apart from each other verti-
cally.

3. Apparatus according to Claim 2 in 105
which each opening defines an axis along
which granular material is predominantly
directed in operation, and the plurality of
openings are disposed in such a manner that
the axes of the openings all lie substantially 110
in a single vertical plane.

4. Apparatus according to Claim 3 in
which at least one of the said openings has an
axis inclined to the vertical in an upward
direction and at least one of the openings has 115
an axis inclined to the vertical in a downward
direction.

5. Apparatus according to any of Claims
2 to 4 in which the said plurality of openings
are positioned substantially vertically one 120
above another.

6. Apparatus according to any of Claims
2 to 5 including an upper outlet opening
arranged to direct a proportion of granular
material in an upward direction rearwardly 125
of the tine, a lower outlet opening arranged
to direct a proportion of the granular mate-
rial in a downward direction rearwardly of
the tine, and a further outlet opening di-
rected in a direction intermediate the direc- 130
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tions of the upper and lower outlet openings.

7. Apparatus according to any preceding
claim in which each outlet means includes a
chamber disposed in the said flow path or
flow paths between the conduit and the
outlet opening or openings. the chamber
having a curved wall disposed in the path of
granular material leaving the conduit and
arranged to guide the granular material
through a change of direction along the said
flow path or flow paths leading to the said
outlet opening or openings.

8. Apparatus according to Claim 7 in
which the said curved wall is arranged to
guide at least a proportion of the granular
material through a change of direction
greater than 90°.

9. Apparatus according to Claim 7 or 8
in which the path of material entering the
outlet means from the conduit and the flow
path or flow paths leading to the outlet
opening or openings are both or all dispoed
in a single substantially vertical plane.

10.  Apparatus according to any preced-
ing claim in which the conduit and outlet
means associated with each tine have a width
no greater than the width of the tine taken
transverse to the direction of forward move-
ment of the frame.

I1.  Apparatus according to any preced-
ing claim in which the outlet means associ-
ated with each tine is positioned immediately
behind the tine and is secured directly to the
tine.

12.  For use as the outlet means in the
apparatus of any of Claims 1—I11, a device
for connection to one of the conduits and
shaped for guiding granular material in said
multidirectional flow path, the device being
of an elongated form and being adapted to
be secured to the rear of one of the tines with
its elongated form aligned generally along
the length of the tine, the device having an
inlet opening for connection to the associated
conduit which is adapted to deliver granular
material under air pressure to the device and
the one or more outlet openings being such
as to direct the granular material rearwardly
in a distribution which in addition to being
predominantly vertically dispersed is also of
an elongated form aligned generally in a
common plane with said elongated form of
the outlet means. :

13.  Apparatus according to Claim 12 in
which the outlet means has securing means
for securing the outlet means to the rear of a
tine in operation.

14.  Apparatus according to Claim 12 or
13 in whch the outlet means has a plurality of
openings spaced apart from each other in a
direction generally along the length of the
said elongated form of the outlet means.

15.  Apparatus according to Claim 14 in
which each outlet opening defines an axis
along which granular material is predomi-

nantly directed in operation. and the plural-
ity of outlet openings are disposed in such a
manner that the axes of the openings all lie in
a common plane with the said elongated
form of the outlet means.

16.  Apparatus according to Claim 15 in
which the said axes are inclined to each other
within the said plane.

17. Apparatus according to any of
Claims 12 to 16 in which the outlet means
includes a chamber disposed in the path of
material flowing from the inlet opening to
the said outlet opening or openings. the
chamber having a curved wall disposed in
the path of granular material entering the
outlet means through the inlet opening and
arranged to guide the granular material
through a change of direction along the said
flow path or flow paths leading to the said
outlet opening or openings.

18.  Apparatus according to Claim 17 in
which the said curved wall is arranged to
guide at least a proportion of the granular
material through a change of direction
greater than 90",

19. A method of injecting material in soil
comprising the steps of producing a vertical
slit-like opening in the soil. moving the
material in a multi-directional flow path. and
delivering the material rearwardly to succes-
sive portions of the slit-like opening in a
distribution which is predominantly verti-
cally dispersed and has a proportion of the
material directed upwardly in a direction
inclined to horizontal.

20. A method as claimed in Claim 19
including the step of distributing the material
horizontally in the soil by agitating the soil
with an earth-working implement after deliv-
ery of the material to the slit-like opening.

21. A method according to Claim 20 in
which the step of distributing the material
horizontally in the soil comprises agitating
the soil by a rotary earth working action.

22. Apparatus according to Claim 21 in
which the step of distributing the material
horizontally in the soil consists of agitating
the soil by an earth working implement
having at least one rotor rotating about an
axis which is vertical or inclined to the
horizontal.

23. A method according to any of Claims
19 to 22 including the step of delivering
granular material into the slit-like opening in
the soil by blowing the granular material
down a conduit by air under pressure.

24. A method according to Claim 23
including the step of blowing the granular
material into the slit-like opening in the soil
in a plurality of discrete jets of airborne
material, the jets being directed to diverge
from each other in a vertical plane.

25. A method according to any of Claims
19 to 24 in which the step of delivering the
granular material into the slit-like opening in
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the soil consists of spreading the granular
material substantially evenly in a vertical
plane over a depth of about 6 inches.

26. A method according to-any of Claims
19 to 25 in which the granular material

comprises a nematicide.

27. A method according to Claim 26 in
which the nematicide consists of aldicarb or
oxamyl. ’

28. Apparatus for injecting granular ma-
terial in soil as claimed in Claim 1 and
substantially as hereinbefore described with
reference to the accompanying drawings.

29. A device for injecting granular mate-
rial in soil as claimed in Claim 12 and
substantially as hereinbefore described with
reference to Figures 2 and 3 of the accompa-
nying drawings.

30. A method of injecting granular mate-
rial in the soil substantially as hereinbefore
described with reference to the accompany-
ing drawings.

M. H. LAIGHT,
Chartered Patent Agent,
Agent for the Applicants.
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