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(71) We, C. VANDER LELYN.V,, of
10, Weverskade, Maasland, The Nether-
lands, a Dutch Limited Liability Company,
do hereby declare the invention, for which

S we pray that a patent may be granted to us,
and the method by which it 1s to be per-
formed, to be particularly described in and
by the following statement:—

This invention relates to an implement,

10 particularly, although not exclusively, a
chisel plough.

According to the present invention there
is provided an implement comprising a
frame and an operative portion mounted on

135 the frame, the operative portion, in normal
operation, being rigidly connected to the
frame in an operative position by locking
means, which comprises a hydraulic cylinder
and piston unit of which the cylinder is con-

20 nected to one and the piston to the other of
the operative portion and the frame, the
cylinder and piston unit providing, in nor-
mal operation of the implement, a closed
chamber containing hydraulic fluid which

25 prevents relative displacement between the
operative portion and the frame, a pressure
relief valve being provided which opens
upon the occurrence of excessive pressure in
the cylinder as a result of overload of the

30 operative portion, thereby permitting hyd-
raulic fluid to flow out of the chamber,
enabling the operative portion to move rela-
tively to the frame, resilient return means
being provided for returning the operative

35 oréion to the operative position after over-
oad.

For a better understanding of the present
invention and to show how it may be carried
into effect, reference will now be made, by

40 way of example only, to the accompanying
drawings, in which

Figure 1 is a horizontal side elevational
view of an agricultural implement attached
to the three-point lifting device of a tractor;

45  Figure 2 is an enlarged plan view of part
of the implement in the direction of the
arrow Il in Figure 1;

Figure 3 is a partly sectional elevational
view taken on the line III-III in Figure 2;

50  Figure 4 is an enlarged partly sectional

elevational view taken on the line IV-IV in
Figure 2; and . .

Figure 5 is a horizontal side elevation of
part of an alternative embodiment of the
agricultural implement. 55

The agricultural implement shown in Fig-
ure 1 is a chisel plough comprising at least
one, but preferably several, operative por-
tions in the form of soil working tines 1
mounted on the top of a substantially hori- 60
zontal hollow frame beam 2 which extends
transversely of the intended direction of
operative travel of the plough, which is indi-
cated by an arrow A. The frame beam 2 is
connected at the front with a three-point 65
trestle 3. The three-point trestle 3, as
shown, is coupled with the arms of a three-
point lifting device 4 of an agricultural trac-
tor (not shown).

Referring to Figures 2 and 3, the tine 1 70
has a shank or fastening portion 5 which is

ivotally mounted on a stub shaft 6. The

astening portion 5, which in this embodi-
ment, is a flat part, is located between two
lugs 7 which extend substantially parallel to 75
the fastening portion 5 one on each side,
(see Figure 2). The stub shaft 6 is supported
on both sides of the portion 5 in openings in
the lugs 7. Near their lower edges, the lugs 7
have outwardly directed flanges 8, which are 80
substantially horizontal and are rigidly sec-
ured to the beam 2 by tensile bolts 9, cne on
each side of the beam 2, and clamping plates
10. The lugs 7 extend from the top of the
beam 2 upwardly and in the direction A to a 85
location in front of the three-point trestle 3.

The tine 1 comprises a curved portion 11
extending from the fastening portion 5 and
tapering so as to terminate in a tip 12. The
free end of the tip 12 is in this embodiment, 90
located substantially in a vertical plane
extending tranversely of the direction A and
gontaining the pivotal axis of the stub shaft

At the top edge of the fastening portion 5 95
there is locking means 13, which at least in
normal operation, rigidly connects the
frame formed by the beam 2 with the cul-
tivator tine i. The locking means 13 is
pivotally arranged between a stub shaft 14 100
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located at the front of the lugs 7, and a stub
shaft 15 which is journalled in a tag 16 on
the top of the fastening portion. The stub
shafts 14 and 15 are parallel to the stub
5 shaft 6. The plane containing the pivotal
axes afforded by the stub shafts 14 and 15 is
substantially horizontal when the plow is in
the operative state as shown in Figure 1.
The locking means 13 is connected with
10 the stub shaft 14 by means of an eyelet 17
having a bearing 18 for the stub shaft 14.
The eyelet 17 is on a piston rod 19 which
extends into a %ylinder 20 and is connected
with a piston Z1 which is slidable in the
15 cylinder 20. The cylinder 20 extends in the
direction A and is provided at the rear with
a forked end portion 22, the limbs of which
hold a bearing 23 surrounding the stub shaft
15. At the end away from the end portion
20 22, the cylinder 20 has an end portion 24,
which is screwed onto the end of the cylin-
der 20 (Figure 3). The end portion 24
guides the piston rod 19 in a bore 26, the
centreline 26A of which coincides with the
25 centreline of the cylinder 20. The bore 26 is
provided at each end with seals 27 surround-
ing the piston rod 19. The end portion 24
also has a cylindrical recess 28, the cen-
treline of which coincides with the cen-
30 treline 26A of the bore 26. The diameter of
the recess 28 is slightly smaller than the
internal diameter of the cylinder 20. The
end wall of the recess 28 is perpendicular to
the centreline 26A and is located behind the
35 parallel end wall of the cylinder 20 to form a
space 29. The space 29 is bounded by the
face of the piston 21 and the outer surface of
the piston rod 19. The outer surface of the
end portion 24 has a tapped bore 30. In the
40 direction towards the centreline 26A the
bore 30 is extended by a coaxial bore 31;
these bores 30 and 31 are perpendicular to
the centreline 26A. The bore 31 opens into
the space 29. The bore 31 communicates
45 through a bore 32 which is parallel to the
centreline 26A with a conduit 33. The con-
duit 33 extends parallel to the centreline
26A and is in liquid-tight relationship with
the end portion 24. The conduit 33 is con-
50 nected at its end away from the end portion
24 by means of a seal 35 in a liquid-tight
manner with the end portion 22 and com-
municates with a bore 36 in the end portion
22, which is also parallel to the centreline
55 26A. The bore 36 opens into a bore 37,
which is perpendicular to the centreline
26A. The outer surface of the end portion
22 has a tapped bore 38 which communi-
cates with the bore 37 and is parallel to the
60 bore 37. The bore 37 receives a guide
member 39 having an external screwthread
co-operating with the internal screwthread
of the bore 38 (see Figure 4). The guide
member 39 has an uninterrupted tapped
65 hole 40. The hole 40 receives a set screw 41,

the shank 42 of which has an external screw-
thread co-operating with the screwthread of
the hole 40. The set screw 41 comprises an
adjusting ring 43 provided with a dial for
indicating thesetting of a limit value of the 70
fluid pressure or a force at which a valve 44

to be described more fully hereinafter
opens. The adjusting ring 43 is adjustable
with respect to an indicator 43A secured
rigidly to the end portion 22. The bore 37 75
accommodates a compression spring 45, one
end of which bears on a projecting part of

the shank 42, the other end surrounding and
holding a stem 46 of the adjustable pressure
relief valve 44. The valve 44 has a conical 80
end 47, which, in normal operation, engages

the transitional region between the bore 37

and a bore 48 communicating therewith, the
conical end 47 separating the bores. The
bore 48 opens into a chamber 49 afforded 85
by a recess 50 in the end portion 22, the
centreline of which comcides with the cen-
treline 26A. The recess 50 has a cylindrical
wall and a wall which is perpendicular to the
centreline 26A, which is located some dis- 90
tance behind the paraliel end face of the
cylinder 20. A bore 51 also opens into the
chamber 49 and it is parallel to the bore 48.

The bore 51 communicates with a bore 52,
which again communicates with a bore 53. 95
The outer surface of the end portion 22 has

a further tapped bore 54 communicating
with the bore 53. The bores 51, 52, 53 and

54 are coaxial and perpendicular to the cen-
treline 26A. The bore 54 contains a plug 55 100
having an external screwthread co-operating
swith the screwthread of the bore 54.

The plug 55 has a bore 56 which is coaxial
with the bore 51, this bore 56 communicat-
ing with the bore 52. The plug 55 has a
further bore 57, which is perpendicular to
the centreline 26A. The bore 57 communi-
cates with a bore 58 in the end portion 22,
which is coaxial wth the bore 57 and which
communicates with the bore 37. The bore
52 accommodates a compression spring 59,
one end of which bears on a boundary wall
between the bores 51 and 52, the other end
surrounding and holding a stem 60 of a
non-return valve 61. The valve 61 has a con-
ical valve member 62 which, in normal
operation, engages the interface between
the bores 52 and 56, these bores being thus
separated from one another. The bore 58
communicates with a hole 63 in the outer
wall of the end portion 22, into which is
screwed a sealing plug 64.

The chamber 49 communicates with a
space 20A in the cylinder 20 on the side of
the piston 21 facing an end portion 22. The
space 20A holds a resilient element in the
form of a compression spring 65 which does
not touch the inner surface of the cylinder
and which presses the piston 21 and the pis-
ton rod 19 away from the end portion 22.
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Figure 3 shows that the bore 30 contains a
guide member 66 having a screwthread
co-operating with the screwthread of the
bore 30. This guide member has a bore 67,

5 which is coaxial with the bore 30. The bore
67 opens into a reservoir 68 arranged on the
top of the end portion 24. In the reservoir
68 there is a piston 69 which is a close fit
with the inner wall of the reservoir 68. The

10 piston 69 has a guide rod 70 which passes
out of the reservoir 68 through an opening
in a cover 71. Between the inner side of the
cover 71 and the top of the piston 69 acts a
light compression spring 72. The cover 71

15 has an opening 73 establishing a communi-
cation between the interior of the reservoir
68 above the piston 69 and the open air.

There is hydraulic fluid in the hydraulic

circuit including the interior of the cylinder

20 20 and the space 29, the bore 31 and the
bore 32, the conduit 33, the bores 36, 37,
48, the chamber 49, the bores 51, 52, 56,
57, 58 and 67 and the interior of the reser-
voir 68 below the piston 69. The bores 51,

25 52, 56, 57, 58 constitute a by-pass of the
bores 37 and 48.

In normal operation the eyelet 17 is
mounted by the bearing 18 on the stub shaft
14 and the limbs of the forked end portions

30 22 are fitted to the stub shaft 15 by the bear-
ing 23. In normal operation, the compres-
sion spring 45 presses the conical end 47 of
the valve 44 into the entry of the bore 48
with a force which can be adjusted by the

35 adjusting ring 43. Adjustment of the
adjusting ring or knob 43 results in axial
displacement of the shank 42 owing to the
threaded engagement of the two parts.

From the position shown in Figure 3 of

40 the piston 21 in the cylinder 20, the piston
21 and the piston rod 19 can be urged
towards the end portion 22 if such a great
force is exerted on the operative portion
constituted by the tine 1, that some means

45 for safeguarding against overload is desir-
able. The locking means 13 constitutes such
a means. If the piston 21 is urged towards
the end portion 22 by a force near the
adjusted limit value of the valve 44, the fluid

50 pressure in the space 20A as well as the fluid
pressure in the bores 50 and 48 will attain a
high value. When the limit value set by the
valve 44 is reached, the fluid pressure on the
valve 44 will lift it against the pressure of the

55 Sﬁring 45 so that the fluid flows from the
chamber 49 to the space around the piston
rod 19 on the other side of the piston 21
through the bore 48, the bores 37, 36, the
conduit 33, the bores 32, 31 and the space

60 29 so that unlocking of the locking means
occurs and the piston 21 can move towards
the end portion 22. Since the volume of the
piston rod 19 inside the cylinder 20
increases when the piston 21 moves towards

65 the end portion 22 (since the piston rod 19

projects only from one end of the cylinder
20), a quantity of hydraulic fluid corres-
ponding to the extra volume of the piston
rod 19 has to be discharged. When the valve

44 is lifted in the event of overload, some 70
hydraulic fluid will flow through the conduit

31 to the reservoir 68 to lift the piston 69
against the relatively light pressure of the
spring 72. The piston 69 prevents air bub-
bles from getting into the hydraulic fluid in 75
the reservoir 68. The construction described
thus avoids excessive forces occurring bet-
ween an operative portion and a frame
which are %i'ﬁidly interconnected in normal
operation. The locking means described will 80
be unlocked by excessive fluid pressure
which is solely a function of the operational
force exerted on the operative portion 1.
After unlocking the spring 65 in the cylinder

20 ensures that the operative portion will 85
turn back in the direction of the arrow B
into the operative position, the fluid then
ﬂowing from the s‘face in the cylinder
around the piston rod 19 through the space
29, the bores 31 and 32, the conduit 33 the 90
bores 36, 37, 58, 57, 56, past the non-return
valve 61 towards the bores 52 and 51 so that

it can flow back into the space 20A. in the
cylinder 20 through the chamber 49. After
the tine 1 has returned into its operational 95
position, the rigid connection between the
operative portion and the- frame is re-
established so that the locking means can
again respond via the adjustable valve 44 at

an overload limit value set by the adjusting 100
ring.

In the embodiment shown in Figure 5, the
compression spring 65 of the locking means
is dispensed with. Parts corresponding with
those of the first embodiment are desig- 105
nated by the same reference numerals. The
rear of the beam 2 is provided with a tag 74
and the tine 1 is provided in the region bet-
ween the fastening portion 5 and the curved
portion 11 with an angle bracket 75. The 110
angle bracket 75 has a bore through which
passes a bolt 76 having nuts 77, which pre-
vent the bolt from mowing towards the tag
74. The bolt 76 has an eyelet 78 on the side
facing the tag 74 through which passes the 115
end of a tension spring 79. The end of the
spring 79 away from the eyelet 78 passes
through a bore 80 in the tag 74.

The locking means 13 in the variant
shown in Figure 5 operates largely like the 120
first embodiment. After the cause of over-
load has been eliminated the tensile spring
79 can draw the operative portion 1 back
into the operational state. An advantage of
this embodiment is that the spring tension 125
can be adjusted simply by means of the bolt
76. This adjustment may be advantageous if
it is desired to adjust the time required for
the tine to return from the upturned posi-
tion shown in Figure 1 in dashed outline 130
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back into the operational state about the
pivotal axis of the stub shaft 6 in the direc-
tion of the arrow B in Figure 1. It should be
noted that it is convenient to choose the
5 place of the stub shaft 6 so that its pivotal
axis is located in the vertical plane extending
transversely of the direction A and contain-
ing the free end of the tip 12. With this
arrangement, in the event of overload the
10 operative portion formed by the tine 1 turns
in a direction opposite the arrow B so that
the tip 12 moves upwardly without any ini-
tial downwards movement and can thus
directly turn away from behind an obstacle.
15 It should furthermore be noted that the
locking means 13 may be employed for lock-
ing an operative portion of an’ agricultural
machine on a frame and can also be used
with machinery other than agricultural
20 machinery. It is an important advantage that
the operation of the locking means as a unit
associated with the operative portion 1 is
Eerformed completely independently of the
ydraulic circuit of the tractor and also
25 independently of hydraulic circuits of lock-
ing devices on neighbouring parts. The lock-
ing means 13 can be particularly effectively
used for safeguarding an individual plough
body against overload, whilst the locking
30 system may be advantageously employed in
an operative portion arranged on a frame by
means of a polygonal hinge. The locking
device may then be arranged in one of the
arms of in the junction of tﬁe arms.
35 WHATWE CLAIMIS:—

1. An implement comprising a frame
and an operative portion mounted on the
frame, the operative portion, in normal
operation, being rigidly connected to the

40 frame in an operative position by locking
means, which comprises a hydraulic cylinder
and piston unit of which the cylinder is con-
nected to one and the piston to the other of
the operative portion and the frame, the

45 cylinder and piston unit providing, in nor-
mal operation of the implement, a closed
chamber containing hydraulic fluid which
prevents relative displacement between the
operative portion and the frame, a pressure

50 relief valve being provided which opens upon
the occurrence of excessive pressure in the
cylinder as a result of overload ot the opera-
tive portion, thereby permitting hydraulic
fluid to flow out of the chamber, enabling

55 the operative portion to move relatively to
the frame, resilient return means being pro-
vided for returning the operative portion to
the operative position after overload.

2. An implement as claimed in claim 1,

60 in which the operative portion is connected
to the frame in such a way as to pivot upon
overload.

3. An implement as claimed in claim 1
or 2, in which the return means returns the

65 operative portion to a position determined

by the locking means.

4. An implement as claimed in any one
of claims 1 to 3, in which the cylinder of the
cylinder and piston unit is pivotally con-
nected with the operative portion.

5. An implement as claimed in claim 4,
in which the piston is connected to a piston
rod which is connected to the frame.

6. An implement as claimed in claim 5,
in which the cylinder and the piston rod are 75
connected by stub shafts with the operative
portion and the frame respectively.

7. An implement as claimed in claim 6,
in which, upon overload, the stub shafts
move towards one another. 80

8. An implement as claimed in claim 6
or 7, in which, upon overload, the operative
portion is pivotable about a pivotal axis
which is parallel to the stub shafts.

9. An implement as claimed in any one 85
of claims 6 to 8, in which the return means
urges the stub shafts to move away from one
another.

10. Animplement as claimed in any one
of the Freceding claims, in which the pres- 90
sure relief valve, upon overload, establishes
communication between the regions of the
interior of the cylinder on each side of the
piston.

11. Animplement as claimed in any one 95
of the preceding claims 5 to 11, in which the
pressure relief valve is adjustable.

12. An implement as claimed in claim
11, in which the pressure relief valve is pro-
vided with an adjusting knob for adjusting 100
the desired limit value at which the pressure
relief valve opens.

An implement as claimed in any one
of the preceding claims, in which a by-pass
circuit is provided which by-passes the pres-
sure relief valve.

14. An implement as claimed in claim
13, in which the by-pass circuit includes a
non-return valve.

15. An implement as claimed in claim
14, in which the non-return valve is disposed
so that, after overload and during return of
the operative portion to the operative posi-
tion, the fluid can flow back into the cylin-
der.

16. An implement as claimed in any one
of the preceding claims, in which the interior
of the cylinder communicates with a fluid
TEServoir.

17. An implement as claimed in claim 120
16, in which the fluid reservoir is in com-
munication with the region of the interior of
the cylinder in which the piston rod extends.

18. An implement as claimed in claim
16 or 17, in which the fluid reservoir con-
tains a piston which is upwardly movable
against spring pressure.

An implement as claimed in any one
of claims 16 to 18, in which the fluid reser-
voir has a fluid volume corresponding at 130

105

110

115

125



W

1602 243

least to the volume variation occurring in
the cylinder upon overload.

20. Animplement as claimed in any one
of the preceding claims, in which the return

5 means comprises a resilient element.

21. An implement as claimed in claim
20, in which, in normal operation, the resi-
lient element is substantially horizontal.

22. An implement as claimed in claim

10 20 or 21, in which, at least in normal opera-
tion, the resilient element extends in the
intended direction of operative travel of the
implement and is located above a frame
beam of the frame.

15 23. Animplement as claimed in any one
of claims 20 to 22, in which the resilient
element is disposed in the cylinder and
exerts pressure on the piston.

24. An implement as claimed in any one

20 of claims 20 to 22, in which the resilient
element is a tensile spring and is disposed
outside the cylinder.

25. Animplement as claimed in any one
of claims 20 to 24, in which the force

25 ag lied by the resilient element is adjust-
able.

26. Animplement as claimed in any one
of the preceding claims, in which the opera-
tive portion is one of a plurality of operative

30 portions mounted on the frame, each opera-
tive portion being provided with a respec-
tive locking means.

27. Animplement as claimed in any one
of the preceding claims, in which the locking

35 means is disposed entirely above the opera-
tive portion.

28. An implement as claimed in claim 2

or in any one of claims 3 to 27 when appen-
dant to claim 2, in which the foremost free
end of the operative portion is located in a
vertical plane extending transversely of the
intended direction of operative travel of the
implement and containing the pivotal axis of
the operative portion.

29. Animplement as claimed in any one
of the preceding claims, in which the frame
comprises a three-point trestle.

30. Animplement as claimed in any one
of the preceding claims, in which the opera-
tive portion is returned to the operative pos-
ition when the implement is raised.

31. Animplement as claimed in any one
of the preceding claims, which is a chisel
plough, the operative portion being a tine.

32. An implement as claimed in claim
31, in which, upon overload, the tine pivots
rearwardly with respect to the intended
direction of operative travel of the plough.

33. A chisel plough, substantially as
described herein with reference to and as
shown in the accompanying drawings.
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