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ABSTRACT

The invention relates to a hose connector system (1) for use in an agricultural
spreader machine (15), which system is characterized by rapid and secure as-

sembly, and therefore economical production and high modularity.
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DESCRIPTION

HOSE CONNECTOR SYSTEM FOR AN AGRICULTURAL SPREADER
MACHINE

The invention concerns a hose connector system for an agricultural

spreader machine.

European patent EP 873 675 B2 shows an agricultural spreader machine
in the form of a pneumatic seed drill. Seed from a storage container is dosed in a
blower air flow and passes through a pipe system into one or more distributor
heads. There, the seed air flow is divided into individual flexible hose lines, which
lead to the distributor devices in the form of seed coulters. Fastening the hose
lines with hose clamps onto the respective terminals is generally known. How-
ever, because the seed coulters move up and down very quickly when in opera-
tion, the hose lines start to vibrate. Premature fractures of the hose lines occur
here directly behind the hose clamp, where the hose lines are constricted. In ad-
dition, assembly of the hose clamps is inconvenient and time consuming. Pins
that in another familiar solution are knocked into both sides of the end of the
hose lines, secure the hose against being pulled off and reduce the assembly
time, but also weaken the hose material at the impact point. Moulded hose ends
are familiar that strengthen the hose line ends partially. However, hose lines
equipped in this way are only available pre-assembled and not by the metre and
in the event of repairs cannot always be obtained at short notice. In the German
application documents DE10 205 466 A1 a hose coupling adapter is proposed in
which an elastic, dimensionally stable hose end is pushed into the cylindrical
opening of a coupling sleeve and screwed or glued to its inner surface. This
method of securing hoses is time-consuming to make and, in case of gluing, the
hose is no longer detachable. In German patent application DE 10 2007 047 689

A1 a hose fastener on a distributor head is described whereby several spiral
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hoses are clamped between two mould halves of a distributor head. Because the
hoses are very cumbersome to handle, several persons are required for the as-
sembly to insert the hoses and at the same to fit the mould halves. Assembly by
one person would be possible with a mounting device, but this would be time-
consuming to equip and fix in place. If the distributor head is provided with inner
sleeves to hold the hoses in order to guarantee an undisturbed particle flow into
the hose, this proposed fastener is eliminated. German utility model DE 202 01
874 U1 shows an elastic insert for fastening corrugated metal hose that is
pressed into the corrugations of the corrugated metal hose by pressing with a

pressing device and seals and secures the hose against a counterpart.

For this reason, the invention is faced with the task of creating a connec-
tor system for hose lines for agricultural spreaders that is assembled quickly and
securely, and which does not come off or become loose independently even with
high vibration loads, but at the same time can be assembled easily and at low

cost in spite of this.

When an outer sleeve whose inside diameter is partially narrowed by ele-
vations is slid or pressed onto the end of an elastic hose line, the elevations are
pressed into the partially elastic material of the hose line. In this way, a virtually
positive-locking and tension-resistant connection is achieved between hose line
and outer sleeve. The outer sleeve itself can now be inserted into the opening
with a defined tolerance and secured there against movement. Simple and accu-
rate assembly is given through the pre-assembly of the outer sleeve and the

hose line before actual laying in the spreader.

A particularly easy to assemble implementation of the invention is given if
the wall of the hose line, preferably the outer wall, is formed with spiral elements.

Date Regue/Date Received 2021-07-14
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This enables the outer sleeve to be screwed onto the hose lines with minimum
effort.

In a further improved embodiment of the invention one or more elevations
on the inner surface of the outer sleeve are also spiral shaped, whereby the di-
rection of rotation coincides with that of the spiral elements of the hose lines.
Through this, the effort required to turn the outer sleeve onto the hose line is re-
duced further on the one hand, and, on the other hand, the tensile strength of the

connection between outer sleeve and hose line is improved further.

In a particularly suitable embodiment of the invention the outer sleeve has
one or more at least partial recesses or slots mainly in an axial direction.
Through these recesses or slots the diameter of the outer sleeve is widened
when it is slid, mounted or screwed onto the hose and facilitates this. When the
outer sleeve is then inserted into the opening with a defined diameter the outer
sleeve clamps the hose line even better with the inner elevations and secures

the hose line against being pulled out.

In a further form of the invention the opening and the outer sleeve are de-
signed to be lockable against rotational movement towards each other. An unin-
tended loosening of the connection is prevented in a simple way in particular
with a spiral design of the hose line and / or of the elevations of the outer sleeve.
Tongue-and-grove combinations are suitable for this purpose, for example, as
well as contours deviating from the cylinder form, for example, square or hex-
agonal contours, with which the aligned surfaces of the opening and outer sleeve

are designed corresponding to each other.

In another form of the invention the outer sleeve is divided in several sec-
tions. Because of this, the sections of the outer sleeve can be placed onto the
hose line practically without effort. Subsequent insertion of the outer sleeve or its

sections into the opening with a defined diameter presses the elevations of the
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outer sleeve into the hose line and forms the virtually positive-locking, tension-

resistant connection between hose line and outer sleeve.

In a further form of the invention the sections of the outer sleeve are de-
signed hinged together. Because of the hinged form of the outer sleeve it only
needs to be compressed at one point and inserted into the opening. The use of a
film hinge in particular, which is known from injection moulding, enables the low-
cost production of a one-piece outer sleeve "in one round" and in spite of this the

flexibility of the sleeve sections to each other.

An easy to assemble form of the invention is given if one or more sections
of the outer sleeve are designed to be fixable with each other positively lockable
by means of snap-in elements. Through forming one or more elastic fixing ele-
ments or hooks and corresponding recesses on the outer sleeve or its sections,
the outer sleeve can be "clicked" onto the hose in a very easy to assemble man-

ner and securely.

In a further embodiment of the invention an additional coupling adapter for
holding a measuring or control device is located for fastening in an outlet or inlet
that is designed with openings at its own outlet or inlet openings for holding an
outer sleeve and a hose in accordance with the above claims. This construction
type enables simple and modular assembly for example of a sensor head for
measuring or assessing the particle flow at the distributor head or at the spread-
ing device. Similarly, modular integration of stop or directional valves is possible.
At the same time, a combination of these devices with a dosing computer for
monitoring and controlling the distribution process is also conceivable. The
adapter can also be located with an inlet and outlet and associated openings

within a hose line, for which purpose the latter is interrupted and divided.

The invention is characterised in particular in that a tension-resistant, non-
self-releasing, easy to assemble and low-cost hose connector system for an ag-

ricultural spreader machine is provided in a surprisingly simple way.
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Further details and advantages of the object of the invention result from
the following descriptions and the associated drawings in which an embodiment

is shown with the necessary details and individual parts.

Fig. 1 shows the schematic structure of an agricultural spreader machine
in a side view,

Fig. 2 shows the schematic structure of distributor device in a side view,

Fig. 3 shows a cross-section through a distributor head with outlets, and

Fig. 4 shows a cross-section through an element of the distributor device.

Figure 1 shows an agricultural spreader machine 15, which is mounted
here on a rotary harrow 20 with packer roller 21. Combinations of the spreader
machine 15 with other soil cultivation devices are just as possible as solo opera-
tions on a tractor that is not shown here. The tractor serves at the same time to
drive and move the agricultural spreader machine 15. The agricultural spreader
machine 15 can be equipped with a chassis. Fertiliser or seed is carried in con-
tainer 16 and is metered with a metering device that is not shown into the feed
line 17 during operations of the spreader machine 15 in dependence on the dis-
tance travelled. The distance travelled is transmitted to the metering device via a
roller feeler 30 that is connected to the spreader machine 15. A dosing computer
can intervene in the setting and the drive of the metering device to regulate. In
the process, the blower 16 ensures a flow of air that transports the material into
the distributor head 5 and from there into the respective distributor devices 8

through several hose lines 2.

Figure 2 shows a distributor device 8. This is shown in the form of a dou-
ble disc coulter 18, of which several are arranged on a cross frame 22 laterally
spaced next to each other. As can be seen in Figure 1, an offset of the double
disc coulters 18 in the direction of travel 27 is possible. One each of the double
disc coulters 18 is connected to the cross frame 22 vertically movable via a bear-

ing element 23. The depth guidance to the ground is provided by the support
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wheel 19 and the arm 24, which is also connected to the cross frame 22 verti-
cally movable via the bearing element 23. The connection element 25 in the form
of a traction cable guides the double disc coulter 18 and the arm 24 with support
wheel 19 practically parallel in the height to the ground. A pressure force can be
exercised on the double disc coulter 18 through the press-in element 26, which
causes the double disc coulter to penetrate the surface of the soil with its in-

clined rotating discs and forms a furrow for depositing the seed or the fertiliser.

As already described in Figure 1, an air-material mix is blown vertically
upwards through the feed line 17 into the distributor head 5. The air-material flow
is distributed evenly over all outlets 4 as a particle flow via a cone that is not
shown and transported via the hose line 2 into the respective distributor devices
8. When this is done, individual outlets 4 can be blocked, for example, to form

tramlines or for part-width section control.

Figure 3 shows the actual hose connector system 1 in a cross-section
through a part of the distributor head 5. The particle flow is blown out of the dis-
tributor head 5 through the outlet 4 into the hose line 2. To prevent the particle
flow from being disturbed or braked through the end of the hose line 2, a sleeve
13 is inserted into outlet 4 that projects into the hose line 2 and in this way en-
ables a collision-free particle flow. This sleeve 13 can alsoc be a component of
the distributor head 5. The outer sleeve 9 is slipped over or screwed onto the
hose line 2, whereby a front stop edge 28 guarantees complete and fault-free
sliding of the outer sleeve 9 onto the hose line 2. The outer sleeve 9 is circum-
ferentially rounded in the rear section of the interior diameter surface to prevent
premature wear and fracture of the hose lines 2. A trumpet-shaped attachment
or elastic extension elements that stabilise the hose are also conceivable. In the
front section of the hatched visible outer sleeve 9 the slot section 11 as a recess
in the lengthwise direction of the outer sleeve 9 is detectable without hatching.
This is widened slightly when the outer sleeve 9 is slid onto the hose line 2 and
makes sliding on easier. When the outer sleeve 9 with the fitted hose line 2 is
inserted into the opening 3, this can be pushed against the inside edge of open-
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ing 3 or of distributor head 5 precisely up to the sealing butt joint of the front
edge 28 of the outer sleeve 9. The outer sleeve 9 is axially secured and fixed
with a corresponding, circumferential groove or tangent slots through the locking
mechanism 12 in the form of a wire bow or with pins, which touch or penetrate
the cylinder surface of opening 3 preferably vertically through suitable holes in
the distributor head housing 5. Other securing systems are also conceivable, for
example automatically hooking clips. Through suitably selected diameter toler-
ances for the outer sleeve 9 and opening 3 the outer sleeve 9 is pressed to-
gether over its whole length to a defined inside diameter. The elevations 10 at-
tached to the inside diameter surface of the outer sleeve 9 are pressed firmly
into the hose line 2 and make the virtually positive-locking connection between
hose line and outer sleeve 9. In the slot area 11 of the outer sleeve 9 there is
also a convex shaped spring that, with a matching groove in the surface of open-

ing 3, prevents axial twisting of the components towards each other.

Figure 4 shows a partial cross-section through the inlet 7 of the distributor
device 8, here a channel element 29, which guides the fertiliser or the seed as a
particle flow from the hose line 2 through the inlet 7 and the double disc coulter
18 to near the furrow in the soil formed by the double disc coulter 18. Analo-
gously to the description of Figure 3, the outer sleeve 9 is pushed onto hose line
2 up to the stop edge and the unit consisting of outer sleeve 9 and hose line 2 is
pushed into the opening 6 of inlet 7. An inner sleeve can be done without here,
care must only be taken that inside contour of channel 29 that connects with the
opening 6 is greater than the inside width of hose line 2, in order to guarantee

perfect particle flow without disruptive edges.
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CLAIMS

1. Hose connector system for an agricultural distributing machine for dis-
tributing granulated or grainy material, whereby the material is transported through
dimensionally stable hose lines, whereby one end of the hose line is inserted into
an opening at an outlet and the other end of the hose line is inserted into an open-
ing at an inlet, whereby at least one end of the hose line is fitted with an additional
outer sleeve, which is placed detachably onto the end of the hose line and projects
at least partially into an opening at the inlet or outlet, whereby the opening and the
outer sleeve are designed to be lockable towards each against axial movability,
whereby the inside surface of the outer sleeve has one or more elevations that
form the clear inside diameter of the outer sleeve and the clear inside diameter of
the outer sleeve is less than the nominal diameter of the outer surface of the hose
line in the inserted state, whereby the outer sleeve, whose internal diameter is par-
tially constricted by elevations, presses with its elevations into the partially elastic
material of the hose line
wherein
the wall of the hose line is designed with spiral elements and wherein one or more
elevations of the inside surface of the outer sleeve are also designed with a spiral
shape, whereby the spiral direction corresponds to that of the spiral elements of

the hose lines.

2. Hose connector system in accordance with claim 1,
wherein
the outer sleeve has one or more at least partial recesses or slots in an axial direc-
tion.

3. Hose connector system in accordance with claim 1 or 2,
wherein
the opening and the outer sleeve are designed to be lockable towards one another
against rotatory movability.

Date Regue/Date Received 2021-07-14
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4. Hose connector system in accordance with any one of claims 1 to 3,
wherein

the outer sleeve is divided into several sections.

5. Hose connector system in accordance with any one of claims 1 to 4,
wherein

the sections of the outer sleeve are designed to be hinged towards each other.

6. Hose connector system in accordance with any one of claims 1 to 5,
wherein
one or more sections of the outer sleeve are designed to be fixable with each oth-

er positively by means of snap-in elements.

7. Hose connector system in accordance with any one of claims 1 to 6,
wherein
there is an additional coupling adapter for holding a measuring or control device
for fastening in the outlet or inlet, which has openings at its outlet or inlet openings

for holding an outer sleeve and a hose in accordance with the above claims.

8. Hose connector system in accordance with any one of claims 110 7,
wherein

the granulated or grainy material comprises fertiliser or seeds.

9. Hose connector system in accordance with any one of claims 1 to 8,
wherein

the wall comprises an outer wall.

10. Agricultural distribution machine with one or more hose connector sys-

tems in accordance with any one of claims 1 to 9.

Date Regue/Date Received 2021-07-14
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