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[57] ABSTRACT

An implement, preferrably a harrow having a row of
soil working members mounted on upwardly extending
shafts, has spraying nozzles for dispensing material on
the ground adjacent the rear of the soil working mem-
bers. The nozzles communicate with liquid material
under pressure. The implement is coupled to a tractor
and the operator of the tractor can monitor the material
being sprayed by various devices in an electrical circuit
that leads to the tractor. Wires are positioned to be
bridged by the spray and indicator lights on the tractor
dash board provide a visual signal when material 1s
sprayed by each nozzle. Similarly, a micro switch or
camera, or other actuation means can be located adja-
cent each nozzle to provide a signal for each nozzle
spray. The nozzles communicate with an elongated pipe
and the pipe is supported on the implement frame with
adjusting means to change the direction of spray by the
nozzles. A supporting roller member is connected at the
rear of the frame and the pipe, with nozzles, is poSsi-
tioned between the soil working members and the roller
member.

31 Claims, 10 Drawing Figures
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1
SOIL CULTIVATING IMPLEMENTS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

For a better understanding of the invention and to
show how the same may be carried into effect, refer-
ence will now be made, by way of example, to the ac-
companying drawings, in which:

FIG. 1 is a somewhat diagrammatic plan view of a
soil cultivating implement or rotary harrow in accor-
dance with the invention connected to the rear of an
agricultural tractor,

FIG. 2 is a part sectional plan view to an enlarged
scale, the section being taken on the line II-—II in FIG.
1,

FIG. 3 is an elevation as seen in the direction indi-
cated by an arrow I1II in FIG. 2,

FIG. 4 is a close-up of a second embodiment of means
for supervising the function of the spraying nozzles,

FIG. § is part of a sectional plan view corresponding
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with the plan view of FIG. 2 of a third embodiment of 25

means for supervising the function of the spraying noz-
zles,

FIG. 6 is part of a sectional plan view corresponding
with the plan view of FIG. 2 of a fourth embodiment of
means for supervising the function of the spraying noz-
zles,

FI1G. 7 1s part of a sectional plan view corresponding
with the plan view of FIG. 2 of a fifth embodiment of
means for supervising the function of the spraying noz-
zles,

F1G. 8 1s on an enlarged scale a partial section of the
arrangement of the supervising means in FIG. 7,

FIG. 9 shows a sixth embodiment of means for super-
vising the function of the spraying nozzles,

FIG. 10 1s a side elevation of FIG. 9 as seen in the
direction indicated by an arrow IX in FIG. 9.

Referring to the Figures of the accompanying draw-
ings the soil cultivating implement or rotary harrow
which is illustrated therein will be referred to through-
out the remaining descriptive portion of this Specifica-
tion merely as a rotary harrow for the sake of brevity.

The rotary harrow has a supporting structure 1
which comprises a plurality of frame beams that extend
substantially horizontally transverse and normally sub-
stantially horizontally perpendicular to the intended
direction of operative travel of the harrow which is
indicated by an arrow A in FIGS. 1 and 2 of the draw-
ings. The frame beams are rigidly interconnected by a
number of supports that all extend substantially parallel
to the direction A. Two hollow box-shaped frame por-
tions 2 are provided beneath the supporting structure 1
sO as to extend in substantially longitudinal alignment
with one another in a direction perpendicular to the
direction A with their neighbouring ends in very close
substantially adjoining relationship. Each frame portion
2 carries a corresponding group of rotary soil working
members. The top of each frame portion 2 is provided at
two locations which are spaced from its opposite ends
with corresponding upright supports 3 which, as can be
seen in FIG. 2 of the drawings, are of substantially,
although not exactly triangular shape. The lowermost
edge of each support 3 extends throughout the width in
the direction A of the corresponding frame portion 2
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while its leading edge with respect to the direction A is
substantially vertically disposed. The supports 3 thus
taper in an upward direction and it will be seen from
FIG. 1 of the drawings that the two supports 3 which
are nearest to the substantially adjoining ends of the two
frame portions 2 are closer to those substantially adjoin-
ing ends than are the other two supports 3 which are
nearer to the other two ends of the two frame portions
2 that are relatively remote from one another. Horizon-
tal pivots connected to the ends of two arms 4 to each
support 3 at the front thereof with respect to the direc-
tion A and near the top and bottom of that support. The
arms 4 extend more or less horizontally forwards from
the corresponding supports 3 and their leading ends are
turnably connected by further substantially horizontal
pivots to upright brackets § which are rigidly secured to
one of the beams of the supporting structure 1. As will
be evident from FIG. 2 of the drawings, each frame
portion 2 is thus connected to the frame structure 1 by
a corresponding dual parallelogram linkage which al-
lows that frame portion 2 to move upwardly and down-
wardly relative to the supporting structure 1 during the
use of the harrow independently of the other frame
portion 2. Chains 4A are provided to limit the down-
ward displacement of each frame portion 2 that can take
place relative to the supporting structure 1 during oper-
ation of the rotary harrow and during inoperative trans-
port of the latter.

Each frame portion 2 rotatably supports by means of
corresponding upper and lower bearings a row of
twelve upwardly extending and normally substantially
vertically disposed shafts 6, the axes of rotation of said
shafts 6 being regularly spaced apart from one another
at intervals which peferably have magnitudes of sub-
stantially 25 cm. Each shaft 6 embodies the axis of rota-
tion of a corresponding soil working member 7 that is
secured to a portion of that shaft 6 which projects from
beneath the bottom of its frame portion 2. Each soil
working member 7 comprises a substantially horizontal
tined support 8 which is secured centrally to the corre-
sponding shaft 6 and two substantially vertically dis-
posed and substantially cylindrical tine holders 9 that
are integrally or otherwise fixedly mounted at the oppo-
site ends of the support 8. The two holders 9 of each soil
working member 7 receive the upper gastening portions
of corresponding downwardly extending soil working
tines 10. A lower portion of each tine 10 i1s an active or
soil working portion which is arranged to penetrate into
the soil in substantially the manner shown in FIG. 2 of
the drawings during operation of the harrow and which
occupies a downwardly and rearwardly inclined trail-
ing disposition with respect to its overlying fastening
portion and with respect to the intended direction of
rotation of the soild working member 7 concerned. The
tines 10 of each member 7 are a little further apart from
one another than are the axes of rotation embodied 1n
immediately neighbouring shafts 6 so that the pathes
described by the lowermost free ends or tips of the
active or soil working portions of those tines 10 overlap
one another to produce a single broad strip of worked
soil in respect of each frame portion 2 during the use of
the harrow. Each shaft 6 i1s provided inside the corre-
sponding hollow frame portion 2 with a toothed pinion
11 which has straight or spur teeth. The teeth of twelve
pinions 11 that correspond to each of the two groups of
soll working members 7 are 1n intermeshing relationship
in the manner which can be seen in outhine in FIG. 1 of
the drawings. One shaft 6 of the central patr of the row
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of twelve shafts 6 that correspond to each frame portion

2 has an upward extension into a corresponding gear-
box 12 that is mounted on top of the frame portion 2
concerned. Each shaft extension is provided inside the
corresponding gear-box 12 with a bevel pinion whose 3
teeth are in driven mesh with those of a further bevel
pinion carried by a substantially horizontal shaft that
extends parallel to the length of the frame portion 2
concerned and thus substantially perpendicular to the
direction A. One splined end of each substantially hori- 10
zontal shaft extends into a corresponding change-speed
gear 15 together with the splined end of an overlying
parallel shaft. Different transmission ratios between the
two shafts whose ends project into the corresponding
change-speed gears 15 can be obtained by exchangeable 15
and/or interchangeable mounting on those ends coop-
erating pairs of straight or spur toothed pinions of dif-
ferent sizes. Each change-speed gear 15 comprises a
releasably mounted cover which encloses the chosen
pair of toothed pinions and keeps them free from con- 20
tamination by dirt during the operation of the harrow.
Each of the upper substantially horizontal shafts that
have ends entered in the change-speed gears 15 has 1ts
opposite end connected by way of an overload release
clutch and a universal joint with one end of a corre- 25
sponding shaft 13.

The opposite and closer ends of the two shafts 13 are
connected by further universal joints to the ends of two
output shafts of a central gear-box 14 that projects sub-
stantially horizontally from opposite sides of that gear- 30
box in directions that are substantially perpendicular to
the direction A. The central gear-box 14 is secured to
the supporting structure 1 and has a rotary input shaft
shows splined or otherwise keyed end projects for-
wardly from the front of that gear-box in substantially 35
the direction A. The rotary input shaft 1s provided in-
side the gear-box 14 with at least one bevel pinion
whose teeth are in mesh with further bevel pinions
carried by the two output shafts of the gear-box. A
coupling member or trestle 16 of generally triangular 40
configuration is rigidly secured to the supporting struc-
ture 1 at the front of that structure with respect to the
direction A and enables said structure to be connected
to the three-point lifting device or hitch at the rear of an
agricultural tractor or other operating vehicle in the 45
generally known manner which is illustrated in outline
in FIG. 1 of the drawings.

The relatively remote ends or the two frame portions
2 are provided with corresponding substantially verti-
cal shield plates 17 that both normally extend substan- 50
tially parallel to the direction A. Each shield plate 17 1s
turnable about the axis of a corresponding upright ptvot
relative to the frame portion 2 concerned to enable it to
vield outwardly against the action of a coil spring that is
wound around the corresponding pivot in the event of 55
a stone or the like becoming momentarily trapped be-
tween the shield plate 17 and the neighbouring soil
working member 7. The shield plate 17 minimizes ridg-
ing at the boundaries of the broke strip of land that 1s
worked by the harrow and substantially prevents stones 60
and other sharp objects from being flung laterally of the
path of travel of the harrow by its rapidly moving tines
10 when the harrow is in operation. Each end of each of
the two frame portions 2 comprises a corresponding
substantially vertical plate alongside which a corre- 65
sponding arm 18 is turnable upwardly and downwardly
about a substantially horizontal axis that 1s afforded by
a strong pivot mounted at the top of the end plate con-

4

cerned and at the front thereof with respect to the direc-
tion A. |

As will be evident from FIG. 2 of the drawings, the
end plates are provided with a number of holes through
which bolts can be entered in order to retain the arms 18
in a number of chosen angular settings about the axes
defined by the pivotal mountings of those arms relative
to the frame portion 2. The rearmost ends of each pair
of arms 18 with respect to the direction A carry down-
wardly directed brackets and two rotatable supporting
members that are in the form of open ground rollers 19
are rotatably mounted in bearings carried by the two
arm brackets that correspond to each frame portion 2.
Each ground roller 19 comprises a centrally axially
mounted tubular support 20 which carries at regular
intervals along its length a plurality of substantially
vertical plates 21, a plurality such as eight of tubular or
rod formation elongated elements 22 being entered
through peripheral holes in the plates 21 1n such a way
that each element 22 is wound helically around the axis
of the corresponding tubular support 20 to some extent.
It will be apparent that the angular settings of the arms
18 which are chosen relative to the end plates of the
frame portions 2 dictate the level of the axes of rotation
of the two rollers 19 with respect to those frame por-
tions and thus the depth to which the tines 10 of the soil
working members 7 can penetrate into the ground.
Each arm 18 is provided with a downwardly extending
support 23 which is pivotably connected by means of a
pin 24 and can be brought into a number of chosen
settings by means of a bolt 25 which is inserted in a slot
26 in each of the arms 18, the slot having a curvature
which coincides with the corresponding pivot pin 24.
Each pair of supports 23 carries a transverse and sub-
stantially horizontally extending pipe 27 which, at its
front at regular intervals, is provided with a number of
spraying nozzles 28. Hereby the distance between two
spraying nozzles is substantially equal to two times the
distance between the axes of rotation of two neighbour-
ing soil working members 7 which is approximately 25
cm. As shown in FIG. 3, between two spraying nozzles
28 there are disposed two soil working members 7.
Each pipe 27 near its center is connected to one end of
a flexible hose 29 which with its other end is connected
to a pump 30. The pump 30 is located underneath a
container 31 which, by means of struts 32, is fixed to the
upper side of the supporting structure 1. The drive of
the pump 30 is achieved by means of a branch shaft 33
which is disposed at the rear of the gear-box 14 and 1s
directly coupled with the shaft that can be coupled to
the P.T.O. of the tractor.

For each spraying nozzle 28 there is provided means
for supervising its spraying function. This means com-
prises for each spraying nozzle 28 a pair of wires 34, the
ends of which are arranged as with a spark-plug. The
wires 34 are connected to supports 35 on the pipe 27 and
form part of an electric circuit which comprises an
indication means for instance a green light 36, on the
dashboard of the tractor moving the machine.

In the use of the rotary harrow that has been de-
scribed its coupling member or trestle 16 is connected to
the three-point lifting device or hitch at the rear of an
operating tractor or other vehicle and the rotary input
shaft of the central gear-box 14 is placed in driven con-
nection with the power take-off shaft of the same trac-
tor or other vehicle by way of an intermediate tele-
scopic transmission shaft, that is of a construction which
is known per se having universal joints at its opposite
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ends. The levels of the axes of rotation of the two rollers
19 will previously have been set relative to those of the
corresponding frame portions 2, having regard to the
nature of the soil that is to be worked and to the operat-
ing conditions, thus dictating the depth to which the
tines 10 can penetrate into the soil. It will be remem-
bered that the two groups of soil working members 7
that correspond to the two frame portions are movable
upwardly and downwardly independently of each other
with respect to the supporting structure 1 during opera-
tion of the harrow. Also the two change-speed gears 13
will have been pre-set to give appropriate transmission
ratios between the two shafts which each of them com-
prises so that the soil working members 7 will rotate at
a faster or slower speed without having to alter the
input speed of rotation applied to the central gearbox 14
by the power take-off shaft of the operating tractor or
other vehicle.

As the harrow moves over the ground that is to be
cultivated, neighbouring soil working members 7 rotate
in the opposite directions that are indicated by arrows in
FIG. 1 of the drawings and a plant growth stimulating

material such as a fluid fertilizer which could, for exam-

ple, be ammonia, or a weed or insect Killer or other
chemical fluid material can be sprayed by means of the
pump 33 and the row of spraying nozzles 28 which are
disposed between each group of soil working members
7 and a corresponding roller 19. Hereby the material is
sprayed in a way as has been indicated in FIG. 3
whereby the strips of soil which have been sprayed
overlap each other slightly. The spraying of the mate-
rial takes place in the immediate proximity of the rotary
soil working members and in the region between those
tines and the immediately following rollers 19 which
consolidate and flatten the worked soil to some extent,
simultaneously breaking up any uncrushed lumps of soil
displaced by the tines 10. Thus the material is brought
upon the soil where the soil is in a well-broken condi-
tion so that the material can become uniformly dis-
persed therein. By means of the pivotable supports 23
each spraying nozzle 28 carrying pipe 27 can be brought
into a number of positions wherein the spraying nozzles
are disposed in a position which is inclined to the posi-
tion shown 1n FIG. 2.

During operation the wire-ends are disposed in such
a way that the fluid discharged from each nozzle is
spread against the wire ends and the electric circuit is
closed so that the indication means is actuated, 1.e. the
green light on the dashboard shines. In case one or more
of the nozzles stop spraying, the circuit is interrupted
and the indication means is no longer actuated, i.e. the
green light no longer shines.

In FIG. 4 an embodiment is shown whereby instead
of two wire ends a sensitive micro-switch 37 is arranged
in the fluid stream coming from each of the nozzles
during operation. With this embodiment the indication
means for instance said green light on the dashboard, is
switched off when a spraying nozzle does not function
correctly.
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With the embodiment shown in FIG. §, at the rear of 60

the supporting structure 1 at a location near the center
of each group of soil working members 7 there is pro-
vided a camera 38 which, during operation, can be
brought into a reciprocating movement 1n order to
control the function of each of the said spraying nozzles
28. The camera 38 is conrnected in a known manner to a
monitor which is mounted on the tractor. Each of the
sald cameras 38 is located inside a cover 39 which 1s

63
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connected to the rear of supporting structure 1. During
operation, each of the cameras 38 near the center of
each group of soil working members moves recipro-
cately in such a way that each row of spraying nozzles
can be controlled by means of the monitor on the trac-
tor. In case one or more of the nozzles stop spraying
material, this will be immediately indicated on the moni-
tor and thus the tractor driver is able to stop and take
the necessary steps regarding the proper function of the
spraying nozzles.

The embodiment shown in FIG. 6 also comprises a
pipe 27 which by means of pivotable supports 40 that
can be brought in a number of chosen settings, 1s con-
nected between the arms 18, With this embodiment the
spraying nozzles 41 are disposed at the lower side of the
pipe at intervals which correspond with the intervals
between the spraying nozzles 28 of the foregoing em-
bodiment. To the rear of each pipe 27 between the arms
18 of a roller 19 there is provided a support 42 to which
a number of light sources 43 afforded by lamps are
connected which, with respect to the direction of
travel, lie directly behind a spraying nozzle 41 in such a
way that the light of each source 43 is shut off by the
curtain of sprayed material. In front of the respective
light sources 43 there are provided a number of photoe-
lectric cells 44 which are fixed to the rear of each box-
shaped frame portion 2. In case, during operation, one
or more of the nozzles 41 stop spraying, the light of the
source 43 will hit the photoelectric cell 44 placed in
front of it and thus an indication means on the tractor,
for instance a red lamp, is actuated to warn the driver.

With the embodiment shown in FIGS. 7 and 8, be-
tween the arms 18 a pipe 27 is connected by means of
supports 45 which also can be brought in a number of
settings in order to alter the position of the pipe. With
this embodiment each pipe 27 is provided with a num-
ber of downwardly and forwardly extending discharge
outlets 46 which lie at regular intervals which corre-
spond with the intervals between the spraying nozzles
28 and 41, with the afore-mentioned embodiments.
Each outlet 46 discharges in a house 47 which at its
lower side is provided with a spraying nozzle 48. There
where the outlet 46 merges into the house 47 there is
provided a pivotable flap 48A, the said flap being pivot-
able about a shaft 49 which at one end outside the outlet
is provided with a lever 50 which lever can contact a
switch 51 disposed on the upper side of the house 47. By
means of the switch 51 an indication means on tile trac-
tor can be actuated. During operation, when each of the
spraying nozzles 48 functions properly, due to the
stream of material, the pivotable flap 48A has a setting
as is indicated with full lines in F1G. 8. Hereby the lever
80 is out of contact with the switch 51. However, 1n
case a spraying nozzle 48 stops spraying, the stream of
material is interrupted and the flap 48A, by means of its
own weight or an additional weight, moves to a position
as is indicated with broken lines in FIG. 8. Hereby the
lever 50 touches the switch 51 and thus actuates the
indication means on the tractor so that the tractor
driver is warned.

With the embodiment shown in FIGS. 9 and 10 the
outlet 46A is provided with a cylindrical house 352 1n
which is supported a rotatable fan wheel 53, its axis of
rotation coinciding with the center line of the cylindri-
cal house. The shaft 54 of the wheel 53 is movable
against resilient opposition to one direction whereby an
end portion of this shaft is out of contact with a switch -
55. The fans of the fan wheel 53 are arranged in such a
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way that the fan wheel, by means of the material
sprayed through the nozzle, is urged against the resil-
ient oppoisition so that the switch 55 is not contacted by
the shaft 54 (see FIG. 9). In case, however, the stream

of material is interrupted due to the not functioning of 5

the nozzle, the fan wheel by means of the resilient oppo-
sition 1s moved in such a way that the end of the shaft
touches the switch which immediately actuates an indi-
cation means on the tractor and thus warns the tractor
driver.

By way of the constructions given in the above-men-
tioned various embodiments, the tractor driver can be
warned 1n a very simple and effective way when some-
thing is wrong with the spraying action of the nozzles.

What s claimed 1s: |

1. An agricultural implement comprising an elon-
gated frame and a plurality of soil-working members
mounted on said frame in a row that extends transverse
to the direction of travel, said members having tines and
being rotatable about upwardly extending axes defined
by corresponding shafts depending from said frame,
driving means connected to rotate said members and
said tines to work the soil during operation, a rotatable
supporting member being connected to the frame and
located to the rear of said soil-working members, said
supporting member being a roller that is rotatable about
a substantially horizontal axis and spraying means being
located between said soil-working members and said
roller, said spraying means comprising nozzles in com-
munication with a source of fluid material to be
sprayed, said nozzles being mounted on support means
and positioned adjacent the soil-working members at
the rear thereof, whereby material is sprayed in the
immediate proximity of the soil-working members dur-
ing operation.

2. An implement as claimed in claim 1, wherein said
spraying nozzles are arranged at regular intervals to the
rear of said row of said soil-working members.

3. An implement as claimed in claim 2, wherein the
distance between two neighboring spraying nozzles is
about twice the distance between two upwardly extend-
ing shafts of two neighboring soil-working members.

4. An implement as claimed in claim 3, wherein the
distance between the shafts of neighboring soil-working
members 15 about 25 centimeters.

5. An implement as claimed in claim 4, wherein, as
seen 1n the direction of travel, there are two soil-work-
ing members positioned between two spraying nozzles.

6. An implement as claimed in claim 4, wherein said
spraying nozzles are located at about the same level as
the upper part of said soil-working members.

7. An implement as claimed in claim 1, wherein said
roller 1s coupled to said frame by arms and said nozzles
are mounted on a pipe which is carried by said arms.

8. An impiement as claimed in claim 7, wherein said
pipe is coupled to said arms by supports and said sup-
ports can be vertically adjusted into a number of set-
tings with respect to said arms.

9. An implement as claimed in claim 8, wherein said
spraying nozzles are mounted on the front side of said
pipe.

10. An implement as claimed in claim 1, wherein said
roller has a periphery comprised by a plurality of longi-
tudinal elements which extend in substantially the direc-
tion of its axis of rotation.

11. An implement as claimed in claim 1, wherein
monitoring means 1S positioned in the path of sprayed
maternal.
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12. An implement as claimed in claim 11, wherein
said implement is a harrow coupled to a tractor and said
monitoring means comprises a camera, a row of spray-
ing nozzles being supported adjacent the camera for
supervision, said camera, during operation, being
mounted for reciprocating movement, said camera
being operatively connected to a visual monitor on the
tractor.

13. An implement as claimed in claim 12, wherein the
camera is located near the center of the row of spraying
nozzles.

14. An implement as claimed in claim 11, wherein
said implement is a harrow and the monitoring means
comprises a light source and photo-electrical cell com-
bination for each nozzle, said implement being coupled
to a tractor and the latter having indication means that
1s actuated by said combination.

15. An implement as claimed in claim 11, wherein
there are a plurality of spraying nozzles and for every
spraying nozzle a valve is provided, said valve being
connected to a lever, said lever being movable to actu-
ate a switch in an electrical circuit of said monitoring
means, said implement being coupled to a tractor and
indication means on said tractor being in communica-
tion with said switch.

16. An implement as claimed in claim 15, wherein
said valve, during normal operation of its correspond-
ing spraying nozzle, has a position in which said lever is
out of contact with said swich.

17. An implement as claimed in claim 11, wherein
said monitoring means includes a discharge outlet noz-
zle, a rotatable fan wheel which, during normal opera-
tion, is moved against resilient opposition, actuating
means connected to said fan wheel and said actuating
means being out of contact with a switch in an electrical
circuit, said implement being connected to a tractor and
said circuit including indication means on said tractor.

18. An implement as claimed in claim 17, wherein
sald actuating means comprises one end of a shaft that
defines the axis of rotation of the fan wheel.

19. An implement as claimed in claim 18, wherein
said fan wheel is located inside a cylindrical house and
the axis shaft of said fan wheel coincides with the center
line of said house.

20. An implement as claimed in claim 11, wherein
said monitoring means comprises a contact for each
spraying nozzle, said contact forming part of an electri-
cal circuit whereby, when hit by the stream of fluid
material, said circuit is closed and indication means is
actuated, said indication means being remotely mounted
with respect to the nozzle.

21. An implement as claimed in claim 20, wherein
said contact includes a pair of wires, the ends of said
wires lying closely adjacent one another and said noz-
zle. |

22. An implement as claimed in claim 20, wherein
said indication means comprises a green light.

23. An implement as claimed in claim 1, wherein
there are a plurality of spraying nozzles carried by a
common pipe and said pipe extends substantially hori-
zontal and transverse to the direction of travel of said
implement.

24. An implement as claimed in claim 23, wherein a
hose is connected to said pipe adjacent the center
thereof and said hose communicates with a pump and a
container for said material.

25. An immplement as claimed in claim 24, wherein
said pipe 1s mounted on supports secured to said frame
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and adjusting means is associated with said pipe that
changes the nozzle spraying direction.

26. An agricultural inplement comprising an elon-
gated frame and a plurality of soil-working members
mounted on said frame in a row that extends transverse
to the direction of travel, said members having tines and
being rotatable about upwardly extending axes defined
by corresponding shafts depending from said frame,
driving means connected to rotate said members and
said tines to work the soil during operation, spraying
means being located at the rear of said soil-working
members and comprising a plurality of nozzles is com-
munication with a source of material to be sprayed, said
nozzles being mounted on support means and positioned
adjacent the soil-working members at the rear thereof,
whereby material is sprayed in the immediate proximity
of the soil-working members during operation, said
tines having lower portions, and said nozzles being
located above said lower portions and directing fluid to
soil being worked at the rear of said members.

27. An implement as claimed in claim 26, wherein
signal means is associated with said nozzles and said
signal means is positioned to be actuated by contact
with the material being sprayed.

28. In an agricultural implement, including at least one
soil working tool and a spraying system, said system com-
prising a container for agricultural fluid material to be
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sprayed and at least one nozzle positioned to spray fluid in
the path of soil worked by the soil working means, said
nozzle being adapted to spray a fan-shaped pattern of ma-
terial and said tool being located in advance of said nozzle,
monitoring means comprising an electric circuit with elec-
trical conductor means in switching communication with
indication means, said conductor means including at least
one exposed wire the end of which defines a gap in the
circuit, said wire end being located below and substantially
to one side of a vertical plane that passes through said
nozzle and in the spray pattern that discharges from said
nozzle, whereby, during normal operation, spray 1s spread
across said gap to close said circuit and said indication
means is actuated.

29. An implement as claimed in claim 28, wherein said
circuit comprises spaced-apart wires and the ends of the
wires are separated by said gap.

30. An implement as claimed in claim 29, wherein said

indication means is a light that is remotely located with

respect to said gap, said light being connected to shine
during the normal operation of said nozzle, when said gap
is bridged by the fluid being sprayed.

31. An implement as claimed in claim 29, wherein said
nozzle is mounted on a fluid conducting pipe, said wires
being connected to support means on the pipe and forming

part of said circult.
* o * * "
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