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Description

[0001] The present invention relates to a conveying
device, and in particular though not limited to a conveying
device for conveying crop material to a baler. Additionally
the invention relates to a baler comprising the conveying
device.
[0002] Balers for baling materials, and in particular bal-
ers for baling crop material, such as forage crop materi-
als, for example, grass, silage, hay, straw and the like
are well known. In general, such balers can be classified
into two broad types, those which are commonly referred
to as round balers and which produce a cylindrical bale,
commonly referred to as a round bale, and those which
are commonly referred to as square balers and which
produce a parallelepiped bale, commonly referred to as
a square bale or a large square bale, depending on the
bale size.
[0003] Balers for producing round bales typically com-
prise three types, namely, belt balers, roller or fixed
chamber balers, and balers which comprise a combina-
tion of belts and rollers. Belt balers in general, comprise
one or more belts which define a bale forming chamber
within which the crop material is rotated by the movement
of the belts and compressed by the action of the belts to
form a cylindrical bale. The diameter of the bale forming
chamber defined by the belts increases as the bale is
being formed. In general, such belt balers can produce
bales of selectable diameters. Roller or fixed chamber
balers, in general comprise a plurality of circumferentially
arranged rotatably mounted bale forming rollers which
define a bale forming chamber. The bale forming rollers
are rotated for rotating the crop material within the bale
forming chamber in order to form the crop material into
a cylindrical bale. As the crop material is being progres-
sively fed into the bale forming chamber, the rollers com-
press the crop material to form the cylindrical bale of the
crop material. In general, the bale forming chamber of
such balers is of fixed size, and such balers produce
round bales of fixed diameter. The third type of baler com-
prises a combination of rollers and one or more belts,
and in general are suitable for producing bales of selecta-
ble diameter. In general, such balers are towed behind
a tractor, and a pick-up and feeding system is required
to pick up the crop material from the ground and feed the
crop material into the bale forming chamber through an
inlet opening.
[0004] In general, such pick-up and feeding systems
comprise a pick-up drum which comprises a plurality of
circumferentially spaced apart and longitudinally spaced
apart tines extending generally radially from the drum.
As the drum rotates the tines pick up the crop material
from the ground and transfer the crop material onto a
conveying channel of a conveying device.
[0005] A feed rotor located in the conveying channel
of the conveying device urges the crop material through
the conveying channel and through the inlet opening into
the bale forming chamber of the baler. The feed rotor in

general comprises a rotatably mounted rotor shaft, and
a plurality of feed fingers extending substantially radially
from the rotor shaft and spaced apart circumferentially
around and spaced apart longitudinally along the rotor
shaft. Additionally, adjacent feed fingers along the rotor
shaft are angularly off-set from each other circumferen-
tially around the rotor shaft. Typically, such conveying
channels comprise a base, which typically extends from
the pick-up drum to the inlet opening to the bale forming
chamber, and the feed rotor is located in the conveying
channel just above the base. In general, the crop material
is picked up from an elongated continuously extending
sward thereof lying in a field in which the crop material
has been harvested.
[0006] However, such swards of crop material are not
always of constant volume per unit length of sward and
furthermore are not always of constant density. The den-
sity of a sward or the volume per unit length of the sward
can vary dramatically along its length. This, in general,
causes problems with crop feeding system of such bal-
ers. While variations in the density or the volume per unit
length of the sward do not unduly affect the pick-up mech-
anism, variations in the density or the volume per unit
length of the sward can result in problems once the sward
is delivered from the pick-up mechanism onto the base
of the conveying channel of the conveying device.
[0007] In general, where the spacing between the base
of the conveying channel and the conveying rotor are set
to accommodate swards of relatively low density or low
volume per unit length, it has been found that swards of
relatively high density or high volume per unit length can
result in jamming of the crop material between the feed
rotor and the base. In cases where the spacing between
the base of the conveying channel and the feed rotor is
set to accommodate swards of relatively high density or
high volume per unit length, because of the spacing be-
tween the base and the feed rotor and the relatively low
depth, which swards of relatively low density or relatively
low volume per unit length take up on the base of the
conveying channel, it has been found that the feed rotor
is unable to grip the crop material at a distance sufficiently
upstream of the rotor, in order to prevent the crop material
building up on the base of the conveying channel up-
stream of the feed rotor, and therefore, failing to reach a
position on the base sufficiently close to the feed rotor
where the feed rotor can grip the crop material. This re-
sults in a blockage of crop material in the conveying chan-
nel upstream of the feed rotor. This in turn requires the
baler to be stopped to allow the blockage to be cleared,
resulting in downtime, and in turn inefficient feeding of
the crop material through the conveying channel. This is
particularly a problem with wet crop materials, such as,
for example, wet grass.
[0008] Attempts have been made to address this prob-
lem, one of which attempts is disclosed in U.S. Patent
Specification No. 5,819,517, where the base of the con-
veying channel is resiliently supported adjacent its up-
stream end adjacent the pick-up mechanism. The spac-
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ing between the base of the conveying channel and the
feed rotor is set in its normal operating state such that
the spacing between the base and the feed rotor is suit-
able for accommodating swards of relatively low density
and low volume per unit length. The resilient mounting
of the base allows downward resilient displacement of
the base relative to the feed rotor in order to increase the
spacing between the base and the feed rotor for accom-
modating a sward of relatively high density or high volume
per unit length. The resilience with which the base is
mounted is such that in the event of an increase in the
density or volume per unit length of the sward, the base
is urged downwardly by the action of the feed rotor urging
the crop material against the base in order to accommo-
date swards of higher density or higher volume per unit
length and to avoid jamming of the crop material of such
swards between the feed rotor and the base.
[0009] However, in the conveying device disclosed in
U.S. Patent Specification No. 5,819,517 the base is piv-
otally mounted at its downstream end, and is resiliently
mounted adjacent its upstream end, which is upstream
of the feed rotor. Thus, in order to achieve a sufficient
spacing between the base and the feed rotor to accom-
modate crop material of swards of relatively high density
or relatively high volume per unit length, the displacement
of the upstream end of the base of the conveying channel
where it is resiliently supported is significantly greater
than the displacement between the base and the feed
rotor. This, it has been found, does not adequately solve
the problem of the inability of conveying devices to con-
vey crop material of both relatively high density or rela-
tively high volume per unit length and crop material of
swards of relatively low density and relatively low volume
per unit length.
[0010] A further problem with many such conveying
devices which are unable to cope with crop material
which is presented in swards of both relatively high den-
sity or relatively high volume per unit length and relatively
low density or relatively low volume per unit length is that
jamming of the crop material between the feed rotor and
the base of such conveying devices can occur when the
crop material is presented in a sward of relatively high
density or relatively high volume per unit length. This
causes a further problem, in that in such conveying de-
vices, the feed rotor, in general, is driven through an au-
tomatic torque limiting cut-out clutch, and the cut-out
torque of the cut-out clutch, in general, is set so that in
the event of a jam of the crop material between the feed
rotor and the base, the cut-out clutch activates in order
to disengage the feed rotor from the drive transmission
of the conveying device. Once such automatic torque
limiting cut-out clutches are activated to disengage the
feed rotor from the drive transmission, in general, drive
to the conveying device must be stopped and restarted
in order to re-engage the cut-out clutch, to in turn re-
engage the feed rotor with the drive transmission. This
is an inconvenient and time-consuming task, and leads
to further inefficient feeding of the crop material to the

baler.
[0011] European Specification No. EP 3,158,859 A1
of Devroe et al. discloses a feeder duct for feeding forage
material into a bale chamber of a baler for producing small
rectangular bales. The feeder duct comprises a base
which is formed in three sections. In the event of a plug
of crop material becoming stuck in the feeder duct the
three sections are urged outwardly from the feeder duct
by linear actuators. Load sensors monitor the load on a
feeding means urging crop material into and through the
feeder duct. Signals from the load sensors are read by
a controller, and on the signals from the load sensors
being indicative of the load on the feeding means ex-
ceeding a predefined value, the linear actuators are op-
erated by the controller for urging the sections of the base
of the feeder duct outwardly.
[0012] U.S. Patent Specification No. 4,275,550 of
Swenson et al. discloses a loading duct through which
crop material is pre-compressed and fed into a bale
chamber of a baler for producing rectangular bales. A
packer urges and packs crop material into the feeder duct
to pre-compress the crop material therein. A loading fork
periodically sweeps through the duct for urging the pre-
compressed material into a bale forming chamber. The
feeder duct comprises an upstream base segment and
a downstream base segment, an upstream end of which
overlaps a downstream end of the upstream base seg-
ment. The base segments are spring urged into a normal
operating state by a pair of springs which act on the over-
lapping upstream end of the downstream segment. The
two segments are urgeable outwardly against the spring
urging to expand the duct if the pre-compressed crop
material reaches a certain predetermined density level.
[0013] There is therefore a need for a conveying device
which addresses at least some of the above discussed
problems.
[0014] The present invention is directed towards pro-
viding such a conveying device, and the invention is also
directed towards a baler comprising the conveying de-
vice.
[0015] According to the invention there is provided a
conveying device comprising a longitudinally extending
conveying channel extending between an upstream end
and a downstream end, a pick-up means located adja-
cent the upstream end of the conveying channel, the up-
stream end of the conveying channel being configured
for receiving material from the pick-up means, the con-
veying channel having a base extending longitudinally
between the upstream end and the downstream end of
the conveying channel, a feed rotor located in the con-
veying channel and rotatable about a transversely ex-
tending rotational axis for urging material through the
conveying channel, wherein the base of the conveying
channel comprises an upstream base part extending be-
tween an upstream end and a downstream end thereof,
and a downstream base part extending between an up-
stream end and a downstream end thereof, the upstream
base part and the downstream base part being arranged
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sequentially in the conveying channel with the down-
stream end of the upstream base part terminating adja-
cent the upstream end of the downstream base part, the
downstream end of the upstream base part and the up-
stream end of the downstream base part being resiliently
supported in a normal operating state to define respective
upstream and downstream portions of the base of the
conveying channel, wherein the downstream end of the
upstream base part is supported by a first resilient sup-
port means in the normal operating state thereof to define
the upstream portion of the base of the conveying chan-
nel, and is urgeable downwardly against an upward urg-
ing action of the first resilient support means from the
normal operating state thereof away from the conveying
channel in response to the force with which the material
is being urged against the downstream end of the up-
stream base part by the feed rotor exceeding a first pre-
defined value, the upstream end of the downstream base
part is supported by a second resilient support means in
the normal operating state thereof to define the down-
stream portion of the base of the conveying channel, and
is urgeable downwardly against an upward resilient urg-
ing force of the second resilient support means from the
normal operating state thereof away from the conveying
channel in response to the force with which the material
is being urged against the upstream end of the down-
stream base part by the feed rotor exceeding a second
predefined value, and the first and second resilient sup-
port means are independent of each other.
[0016] In one aspect of the invention the downstream
end of the upstream base part is freely supported on the
first resilient support means in the normal operating state
thereof. Preferably, the first resilient support means is
compressively resilient.
[0017] Advantageously, the first resilient support
means comprises at least one first resilient support mem-
ber. Ideally, the first resilient support means comprises
a pair of the first resilient support members spaced apart
transversely from each other.
[0018] In another aspect of the invention the respective
first resilient support members are located to respective
opposite sides of a longitudinally extending centreline of
the upstream base part. Preferably, each first resilient
support member is located approximately midway be-
tween the longitudinal centreline of the upstream base
part and a corresponding side edge of the upstream base
part.
[0019] In one embodiment of the invention each first
resilient support member is of circular transverse cross-
section.
[0020] Preferably, the first resilient support means
comprises a rubber or a rubber-like material.
[0021] In one aspect of the invention the first resilient
support means is configured to permit displacement of
the downstream end of the upstream base part between
the normal operating state thereof and a maximum dis-
placed operating state thereof. Preferably, the displace-
ment of the downstream end of the upstream base part

from the normal operating state thereof to the maximum
displaced operating state thereof does not exceed
50mm. Advantageously, the displacement of the down-
stream end of the upstream base part from the normal
operating state thereof to the maximum displaced oper-
ating state thereof does not exceed 30mm. Ideally, the
displacement of the downstream end of the upstream
base part from the normal operating state thereof to the
maximum displaced operating state thereof lies in the
range of 20mm to 25mm.
[0022] In one aspect of the invention the first resilient
support means is configured to commence to yield to
permit the downstream end of the upstream base part to
commence displacement from the normal operating state
thereof when the force with which the material is being
urged by the feed rotor against the downstream end of
the upstream base part exceeds the first predefined val-
ue.
[0023] In another aspect of the invention the first resil-
ient support means is configured to permit progressive
displacement of the downstream end of the upstream
base part from the normal operating state thereof in re-
sponse to the force with which the material is being urged
by the feed rotor against the downstream end of the up-
stream base part progressively increasing above the first
predefined value.
[0024] Preferably, the first resilient support means is
configured so that the maximum displacement of the
downstream end of the upstream base part to the max-
imum displaced operating state thereof occurs when the
force with which the material is being urged by the feed
rotor against the downstream end of the upstream base
part reaches a first upper predefined value. Advanta-
geously, the first upper predefined value lies in the range
of 500 Newtons to 1,200 Newtons. Ideally, the first upper
predefined value is approximately 1,000 Newtons.
[0025] In another aspect of the invention the first pre-
defined value lies in the range of 100 Newtons to 400
Newtons. Preferably, the first predefined value is approx-
imately 200 Newtons.
[0026] In another aspect of the invention the upstream
base part is pivotally mounted adjacent the upstream end
thereof about a substantially transversely extending first
pivot axis.
[0027] Preferably, the upstream base part is pivotally
mounted about the first pivot axis by a resilient pivot
mounting means. Advantageously, the resilient pivot
mounting means comprises at least one resilient mount-
ing element defining the first pivot axis extending there-
through. Preferably, the resilient pivot mounting means
comprises a pair of elongated transversely extending
spaced apart plate members with the at least one resilient
mounting element located between and sandwiched be-
tween the transverse plate members. In another aspect
of the invention the upstream end of the upstream base
part terminates adjacent the upstream end of the chan-
nel.
[0028] In one aspect of the invention the second resil-
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ient support means is configured for urging the upstream
end of the downstream base part into the normal oper-
ating state thereof. Preferably, the second resilient sup-
port means is compressively resilient.
[0029] In another aspect of the invention the upstream
end of the downstream base part is supported on the
second resilient support means through at least one car-
rier arm, the carrier arm being pivotally mounted about
a transversely extending carrier arm pivot axis spaced
apart from the upstream end of the downstream base
part. Preferably, the at least one carrier arms are located
on one side of the downstream base part. Advantageous-
ly, the carrier arm pivot axis is spaced apart from the
upstream end of the downstream base part in an up-
stream direction from the upstream end of the down-
stream base part. Ideally, the carrier arm pivot axis is
disposed below the upstream base part.
[0030] Preferably, the at least one carrier arm is cou-
pled to the second resilient support means at a location
spaced apart from the carrier arm pivot axis. Advanta-
geously the at least one carrier arm is coupled to the
second resilient support means at a location spaced
apart from the upstream end of the downstream base
part. Preferably, the at least one carrier arm is coupled
to the second resilient support means at a location gen-
erally downstream of the upstream end of the down-
stream base part.
[0031] In one aspect of the invention the upstream end
of the downstream base part is pivotally coupled to the
at least one carrier arm about a transversely extending
intermediate pivot axis. Preferably, the upstream end of
the downstream base part is pivotally coupled to the at
least one carrier arm by a transversely extending inter-
mediate pivot shaft defining the transversely extending
intermediate pivot axis.
[0032] In another aspect of the invention a pair of the
carrier arms are provided transversely spaced apart from
each other and located to respective opposite sides of
the downstream base part, the carrier arms defining the
carrier arm pivot axis as a common carrier arm pivot axis,
and being coupled to the second resilient support means.
Preferably, each carrier arm is coupled to the second
resilient support means by a corresponding connecting
member extending from the carrier arm and terminating
in a corresponding upper plate member, the upper plate
member being supported on the second resilient support
means.
[0033] In one aspect of the invention the second resil-
ient support means comprises a second resilient support
member corresponding to each carrier arm, each second
resilient support member being located to the side of the
downstream base part to which the corresponding carrier
arm is located. Advantageously, each second resilient
support member is of circular transverse cross-section.
Preferably, each second resilient support member is pro-
vided with an elongated bore extending therethrough for
accommodating the corresponding connecting member
extending therethrough from the corresponding carrier

arm to the corresponding upper plate member.
[0034] In one aspect of the invention the second resil-
ient support means comprises a rubber or rubber-like
material. Preferably, the second resilient support means
is configured to permit displacement of the upstream end
of the downstream base part between the normal oper-
ating state thereof and a maximum displaced operating
state thereof. Advantageously, the displacement of the
upstream end of the downstream base part from the nor-
mal operating state thereof to the maximum displaced
operating state thereof does not exceed 50mm. Prefer-
ably, the displacement of the upstream end of the down-
stream base part from the normal operating state thereof
to the maximum displaced operating state thereof does
not exceed 30mm. Ideally, the displacement of the up-
stream end of the downstream base part from the normal
operating state thereof to the maximum displaced oper-
ating state thereof lies in the range of 20mm to 25mm.
[0035] In one aspect of the invention the second resil-
ient support means is configured to commence to yield
to permit the upstream end of the downstream base part
to commence displacement from the normal operating
state thereof when the force with which the material is
being urged by the feed rotor against the upstream end
of the downstream base part exceeds the second pre-
defined value. Preferably, the second resilient support
means is configured to permit progressive displacement
of the upstream end of the downstream base part from
the normal operating state thereof in response to the
force with which the material is being urged by the feed
rotor against the upstream end of the downstream base
part progressively increasing above the second prede-
fined value.
[0036] In another aspect of the invention the second
resilient support means is configured so that the maxi-
mum displacement of the upstream end of the down-
stream base part to the maximum displaced operating
state thereof occurs when the force with which the ma-
terial is being urged by the feed rotor against the up-
stream end of the downstream base part reaches a sec-
ond upper predefined value. Preferably, the second up-
per predefined value lies in the range of 4,000 Newtons
to 8,000 Newtons. Advantageously, the second upper
predefined value is approximately 6,000 Newtons.
[0037] In another aspect of the invention the second
predefined value lies in the range of 2,000 Newtons to
4,000 Newtons. Preferably, the second predefined value
is approximately 3,000 Newtons.
[0038] In a further aspect of the invention the down-
stream base part is pivotally mounted towards the down-
stream end thereof about a substantially transversely ex-
tending second pivot axis. Preferably, the second pivot
axis is defined by a pivotal connection to the downstream
base part of a main urging means configured for urging
the downstream base part about the intermediate pivot
axis between an operative state defining the conveying
channel, and an inoperative state for facilitating clearing
a blockage from the conveying channel. Advantageous-
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ly, the main urging means comprises one of hydraulically
powered ram and pneumatically powered ram. Prefera-
bly, a pair of transversely spaced apart main urging
means are provided to respective opposite sides of the
conveying channel.
[0039] In another aspect of the invention the down-
stream base part terminates at its downstream end ad-
jacent the downstream end of the conveying channel.
[0040] In one aspect of the invention the first and sec-
ond predefined values are different. Alternatively, the first
and second predefined values are similar.
[0041] In another aspect of the invention the first and
second upper predefined values are different. Alterna-
tively, the first and second upper predefined values are
similar.
[0042] In another aspect of the invention the down-
stream end of the upstream base part is located beneath
the feed rotor. Preferably, the downstream end of the
upstream base part is located below the rotational axis
of the feed rotor.
[0043] Preferably, the rotational axis of the feed rotor
lies adjacent a transverse plane extending substantially
perpendicularly from the base of the conveying channel
adjacent the downstream end of the upstream base part.
Advantageously, the rotational axis of the feed rotor is
substantially contained in the transverse plane extending
substantially perpendicularly from the base of the con-
veying channel adjacent the downstream end of the up-
stream base part.
[0044] In another aspect of the invention the upstream
end of the downstream base part is located beneath the
feed rotor.
[0045] In a further aspect of the invention the upstream
end of the downstream base part is located below the
rotational axis of the feed rotor.
[0046] In one aspect of the invention the rotational axis
of the feed rotor lies adjacent a transverse plane extend-
ing substantially perpendicularly from the base of the
conveying channel adjacent the upstream end of the
downstream base part. Preferably, the rotational axis of
the feed rotor is substantially contained in the transverse
plane extending substantially perpendicularly from the
base of the conveying channel adjacent the upstream
end of the downstream base part.
[0047] In a further aspect of the invention the feed rotor
comprises a transversely extending rotor shaft rotatably
mounted about the transversely extending rotational ax-
is, and a plurality of feed fingers extending substantially
radially from the rotor shaft and spaced apart circumfer-
entially around and spaced apart longitudinally along the
rotor shaft.
[0048] In another aspect of the invention adjacent ones
of the feed fingers are angularly off-set relative to each
other around the rotor shaft.
[0049] Preferably, the feed fingers cooperate with the
base of the conveying channel for urging material through
the conveying channel.
[0050] Advantageously, the pick-up means comprises

a stripper plate terminating in a downstream end adjacent
the upstream end of the conveying channel.
[0051] In another aspect of the invention the pick-up
means comprises a rotatably mounted pick-up drum hav-
ing a plurality of pick-up tines extending substantially ra-
dially therefrom spaced apart circumferentially around
and spaced apart longitudinally along the drum, the pick-
up tines extending through a plurality of longitudinally
extending spaced apart tine accommodating slots ex-
tending through the stripper plate.
[0052] In a further aspect of the invention the convey-
ing device comprises a chassis, and the first resilient sup-
port means and the second resilient support means are
mounted on the chassis.
[0053] Preferably, the upstream base part adjacent the
upstream end thereof is pivotally coupled to the chassis
about the first pivot axis.
[0054] Advantageously, the downstream base part is
pivotally coupled to the chassis towards the downstream
end of the downstream base part about the second pivot
axis.
[0055] Preferably, the at least one carrier arm is pivot-
ally coupled to the chassis about the carrier arm pivot
axis.
[0056] In one aspect of the invention the feed rotor is
rotatably mounted on the chassis about the rotational
axis thereof.
[0057] In another aspect of the invention the main urg-
ing means is coupled between the chassis and the down-
stream base part.
[0058] In a further aspect of the invention the chassis
is carried on at least one ground engaging wheel. Pref-
erably, the chassis is carried on a pair of transversely
spaced apart ground engaging wheels located at respec-
tive opposite sides of the chassis.
[0059] In another aspect of the invention the conveying
channel is configured for conveying crop material there-
through. Preferably, the conveying channel is configured
for conveying one of grass, silage, hay and straw there-
through.
[0060] The invention also provides a baler comprising
a round baler configured for producing a cylindrical bale
of material, and the conveying device according to the
invention, the conveying channel of the conveying device
being configured for feeding the material to the round
baler.
[0061] The advantages of the invention are many. A
particularly important advantage of the invention is that
the conveying device according to the invention is par-
ticularly suitable for conveying crop material over a wide
range of swards thereof from swards of both relatively
high density or relatively high volume per unit length to
swards of relatively low density and low volume per unit
length of the sward. It is believed that this advantage has
been achieved by virtue of the fact the upstream base
part is freely supported on the first resilient support
means, and is displaceable from the normal operating
state away from the conveying channel when the force
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with which the crop material is being urged by the feed
rotor against the downstream end of the upstream base
part exceeds the first predefined value, and particularly
when the first predefined value lies in the range of 100
Newtons to 400 Newtons. This advantage is further en-
hanced when the upstream base part is pivotally mount-
ed about the first pivot axis adjacent its upstream end,
and the downstream end thereof terminates substantially
adjacent the feed rotor, since the maximum displacement
of the upstream base part from the normal operating state
thereof occurs where it is most required, namely, adja-
cent the feed rotor, and thus even when the downstream
end of the upstream base part is displaced from its normal
operating state during conveying of crop material the dis-
placement of the upstream base part from its normal op-
erating state towards its upstream end on the upstream
side of the feed rotor is significantly less than the dis-
placement adjacent the feed rotor.
[0062] Accordingly, since the conveying device is suit-
able for handling crop material of swards from swards of
relatively high density or relatively high volume per unit
length of sward to swards of relatively low density or low
volume per unit length, without jamming of the crop ma-
terial between the base and the feed rotor, jamming of
crop material in the conveying channel is substantially
eliminated, or at least significantly reduced. This, thus,
in turn minimises downtime of the baler or other machine
which is being fed with crop material by the conveying
device. Since jamming of crop material in the conveying
device according to the invention is substantially elimi-
nated or at least significantly reduced, the number of
times the automatic torque limiting cut-out clutch is acti-
vated is also reduced, thereby leading to further reduction
in the downtime of the baler or other machine to which
crop material is being conveyed by the conveying device
according to the invention.
[0063] A further advantage of the invention is achieved
when the upstream base part is pivotally coupled adja-
cent the upstream end thereof about the first transversely
extending pivot axis by the resilient pivot mounting
means. The pivoting of the upstream base part by the
resilient pivot mounting means results in the downstream
end of the upstream base part being urged stably and
firmly against the first resilient support means, which
among other advantages reduces noise.
[0064] A further advantage of the invention is achieved
by supporting the intermediate pivot shaft on the carrier
arms, which are in turn pivotally coupled relative to the
conveying device about the carrier arm pivot axis, in that
while the intermediate shaft is pivotal downwardly about
the carrier arm pivot axis in order to facilitate downward
displacement of the upstream end of the downstream
base part when the downstream base part is pivoting
about the second pivot axis, in order to avoid jamming
of crop material between the feed rotor and the down-
stream base part, the downstream base part is also piv-
otal downwardly about the intermediate shaft by the main
urging means for lowering the downstream end of the

downstream base part for facilitating cleaning out the
conveying channel, and any jams which still occur.
[0065] A particularly important advantage of the inven-
tion is that by resiliently supporting the upstream base
part adjacent its downstream end, and the downstream
end adjacent its upstream end when the downstream end
of the upstream base part and the upstream end of the
downstream base part are located substantially beneath
the feed rotor is that the maximum displacement of the
upstream and downstream base parts occurs where it is
actually required, namely, adjacent the feed rotor. This,
thus, avoids unnecessary excessive displacement of the
upstream and downstream base parts which in general
is a feature of resiliently supported bases of conveying
channels known heretofore.
[0066] Another advantage of the invention is that by
virtue of the fact that both the upstream and downstream
base parts are resiliently supported adjacent their down-
stream and upstream ends, respectively, adjacent the
feed rotor is that hard objects, such as stones or other
solid objects which would otherwise result in damage to
either the upstream and downstream base parts and/or
to the feed rotor can pass through the conveying channel
without resulting in damage to either the upstream and
downstream base parts or to the feed rotor, or with min-
imal damage thereto.
[0067] A still further advantage of the invention is that
by virtue of the fact that the downstream end of the up-
stream base part and the upstream end of the down-
stream base part are resiliently mounted, and the up-
stream and downstream ends of the upstream and down-
stream base parts, respectively, are pivotally mounted,
the risk of crop material becoming jammed on the up-
stream base part upstream of the feed rotor is essentially
eliminated. Accordingly, crop material is efficiently con-
veyed through the conveying channel.
[0068] The invention will be more clearly understood
from the following description of a preferred embodiment
thereof which is given by way of example only with ref-
erence to the accompanying drawing, in which:

Fig. 1 is a perspective view of a conveying device
for conveying crop material to a baler,

Fig. 2 is a cross-sectional side elevational view of
the conveying device of Fig. 1,

Fig. 3 is a view similar to that of Fig. 2 of the conveying
device of Fig. 1 illustrating a portion of the conveying
device in a different state to that of Fig. 2,

Fig. 4 is a view similar to that of Fig. 2 of the conveying
device of Fig. 1 illustrating the portion of the convey-
ing device in a further different state to that of Fig. 2,

Fig. 5 is a cross-sectional side elevational view of
the conveying device of Fig. 1, sectioned at a differ-
ent location to that of Fig. 2,
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Fig. 6 is a view similar to that of Fig. 2 of the conveying
device of Fig. 1 illustrating another portion of the con-
veying device in a different state to that of Fig. 3,

Fig. 7 is a simplified side elevational view of a portion
of the conveying device of Fig. 1,

Fig. 8 is a simplified side elevational view similar to
that of Fig. 7 but with portions of the conveying device
in a different state to that of Fig. 7,

Fig. 9 is a simplified side elevational view of the por-
tion of the conveying device of Fig. 7 but with addi-
tional components added thereto,

Fig. 10 is a simplified diagrammatic top plan view of
the portion of Fig. 9 of the conveying device of Fig.
1, and

Fig. 11 is a cross-sectional side elevational view of
a substantial portion of a round baler, also according
to the invention, comprising the conveying device of
Fig. 1 coupled thereto.

[0069] Referring to the drawings there is illustrated a
conveying device according to the invention indicated
generally by the reference numeral 1 for conveying crop
material, for example, grass, silage, hay, straw and the
like to an inlet opening 2 of a bale forming chamber 3 of
a baler 4. The baler 4 is illustrated in outline in Fig. 9. In
this embodiment of the invention the baler 4 is a fixed
chamber baler configured for producing a cylindrical bale
6 of the crop material. The baler 4 comprises a chassis
5 carried on a pair of ground engaging wheels (not
shown) but will be well known to those skilled in the art.
Circumferentially arranged bale forming rollers 8 are ro-
tatably mounted in and between spaced apart side walls
10, and define with the side walls 10 the bale forming
chamber 3 within which the bale 6 is formed. The side
walls 10 are carried on the chassis, either directly or in-
directly. Such fixed chamber balers 4 will be well known
to those skilled in the art. A typical roller or fixed chamber
baler 4 is disclosed in PCT Specification No. WO
02/076184. However, the conveying device 1 may be
used in conjunction with any type of round baler, be it a
fixed chamber baler, a belt baler, or a baler which in-
cludes a combination of bale forming rollers and one or
more belts. The conveying device 1 may also be used in
combination with a tapered roller baler. It will also be
appreciated that the conveying device 1 may be used in
conjunction with a square baler, a forage wagon, or in-
deed any crop harvesting or processing machine or ap-
paratus, as well as other material harvesting and
processing apparatus, for example, waste material har-
vesting apparatus.
[0070] The conveying device 1 comprises a chassis
formed by a framework 12 extending between an up-
stream end 14 and a downstream end 15. Mounting

brackets 17 on respective opposite sides of the frame-
work 12 are provided for coupling the conveying device
1 to the baler 4.
[0071] A pick-up means comprising a pick-up mecha-
nism 18 for picking up crop material from the ground is
located at the upstream end 14 of the framework 12, and
is pivotally coupled to the framework 12 about a pair of
pivot shafts (not shown) which are rotatably mounted in
respective opposite sides of the framework 12, and which
define a common pivot axis 20 about which the pick-up
mechanism is pivotal upwardly and downwardly relative
to the framework 12. Ground engaging wheels 21 mount-
ed on the pick-up mechanism 18 are provided for adjust-
ably setting the height of the pick-up mechanism 18
above the ground, as will be understood by those skilled
in the art. The pick-up mechanism 18 comprises a pick-
up drum 22 and a plurality of circumferentially and lon-
gitudinally spaced apart tines 23 extending substantially
radially from the drum 22. Shafts 24 extending from re-
spective opposite ends of the pick-up drum 22 are rotat-
ably mounted in the framework 12, and are driven by a
drive transmission (not shown) for rotating the pick-up
drum 22 in the direction of the arrow A. A stripper plate
25 extends partly around the pick-up drum 22. A plurality
of elongated spaced apart parallel longitudinally extend-
ing slots 26 in the stripper plate 25 accommodate the
tines 23 therethrough as the pick-up drum 22 rotates.
The stripper plate 25 strips crop material from the tines
23 and transfers the crop material onto an elongated con-
veying channel 28 which extends longitudinally from the
stripper plate 25 to the downstream end 15 of the frame-
work 12, through which the crop material is conveyed to
the inlet opening 2 of the bale forming chamber 3 of the
baler 4.
[0072] The conveying channel 28 comprises a base
30 which extends the width of the conveying channel 28
and which extends from an upstream end 31 adjacent
the stripper plate 25 of the pick-up mechanism 18 to a
downstream end 32, which terminates adjacent the
downstream end 15 of the framework 12.
[0073] A feed rotor 34 comprising a rotor shaft 35,
which is rotatably carried in the framework 12, defines a
transversely extending rotational axis 36 about which the
feed rotor 34 is rotatable above the base 30 of the con-
veying channel 28. A plurality of feed fingers 38 extending
radially from the rotor shaft 35 are spaced apart longitu-
dinally along the rotor shaft 35 and are spaced apart cir-
cumferentially around the rotor shaft 35 for urging the
crop material through the conveying channel 28 in the
direction of the arrow B as the feed rotor 34 rotates in
the direction of the arrow C. Adjacent ones of the longi-
tudinally spaced apart feed fingers 38 are angularly off-
set circumferentially relative to each other. The feed rotor
34 is driven through a drive transmission (not shown) and
through an automatic torque limiting cut-out clutch (also
not shown), and is rotated about the rotor 36 in the di-
rection of the arrow C for urging crop material through
the conveying chamber 28 in the direction of the arrow
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B from the upstream end 31 to the downstream end 32,
and in turn through the inlet opening 2 into the bale form-
ing chamber 3 of the baler 4.
[0074] In this embodiment of the invention a plurality
of parallel transversely spaced apart knives 40 extend
upwardly into the conveying channel 28 and cooperate
with the feed fingers 38 for chopping the crop material
into short length as the crop material is urged past the
knives 40 by the feed fingers 38. The knives 40 may be
mounted on the base 30, and would extend from the base
into the conveying channel 28. In this embodiment of the
invention the knives 40 are carried on a transversely ex-
tending carrier (not shown), which is located beneath the
base 30, and the knives 40 extend from the carrier (not
shown) through slots 41 in the base 30 into the conveying
channel 28, see Fig. 1. The carrier (not shown) is oper-
ably mounted in the framework 12 for selectively urging
the knives 40 into and out of the conveying channel 28,
depending on whether or not chopping of the crop ma-
terial being urged through the conveying channel 28 is
required. It is also envisaged that the conveying device
1 may be provided without the knives, and in which case,
the feed rotor 34 would act solely to urge the crop material
through the conveying channel 28.
[0075] The base 30 of the conveying channel compris-
es an upstream base part 43 and a downstream base
part 44 which are arranged sequentially to form the base
30. The upstream base part 43 extends between an up-
stream end 45 and a downstream end 46. The upstream
end 45 of the upstream base part 43 terminates in a trans-
versely extending upstream edge 47 while the down-
stream end 46 thereof terminates in a transversely ex-
tending downstream edge 48. The upstream base part
43 defines respective opposite side edges 49 extending
between the upstream and downstream edges 47 and
48, respectively. The downstream base part 44 extends
between an upstream end 50 and a downstream end 51.
The upstream end 50 of the downstream base part 44
terminates in a transversely extending upstream edge
52, while the downstream end 51 thereof terminates in
a transversely extending downstream edge 53. The
downstream base part 44 defines respective opposite
side edges 54 which extend between the upstream and
downstream edges 52 and 53, respectively. The up-
stream end 45 of the upstream base part 43 defines the
upstream end 31 of the conveying channel 28, and ter-
minates adjacent the stripper plate 25 of the pick-up
mechanism 18. The downstream edge 48 of the down-
stream end 46 of the upstream base part 43 terminates
adjacent the upstream edge 52 of the upstream end 50
of the downstream base part 44, and both the down-
stream end 46 of the upstream base part 43 and the
upstream end 50 of the downstream base part 44 termi-
nate beneath the feed rotor 34. The downstream edge
53 of the downstream end 51 of the downstream base
part 44 defines the downstream end 32 of the conveying
channel 28.
[0076] The upstream base part 43 is pivotally mounted

adjacent the upstream end 45 thereof by a resilient pivot
mounting 55 defining a transversely extending first pivot
axis 57 about which the upstream base part 43 is pivotal
relative to the framework 12. The resilient pivot mounting
55 is described in detail below.
[0077] The upstream base part 43 is freely supported
adjacent the downstream end 46 by a first resilient sup-
port means in a normal operating state, illustrated in Figs.
2 and 7, defining an upstream portion of the base 10.
The first resilient support means, which are described
below, allows downward displacement of the down-
stream end 46 of the upstream base part 43 in the direc-
tion of the arrow D about the first pivot axis 57 from the
normal operating state, in response to the force with
which the crop material is being urged against the down-
stream end 46 of the upstream base part 43 by the feed
rotor 34 exceeding a first predefined value, which could
arise in the event of the crop material becoming jammed,
or about to become jammed, between the feed rotor 34
and the upstream base part 43. The first predefined value
of the force is described below. In this embodiment of
the invention the first resilient support means comprises
a pair of transversely spaced apart first resilient support
members 59, which are mounted on a transversely ex-
tending cross-member 60 mounted on the framework 12
by respective mounting brackets 58 on respective oppo-
site sides of the framework 12.
[0078] Each first resilient support member 59 compris-
es an upwardly tapering block of circular transverse
cross-section of a compressively resilient rubber or rub-
ber-like material. The diameter of each first resilient sup-
port member 59 adjacent its base 61 is approximately
50mm, and the height of each first resilient support mem-
ber 59 from the base 61 to its top 62 is approximately
60mm. The first resilient support members 59 freely sup-
port the upstream base part 43 adjacent the downstream
end 46, and are spaced apart transversely along the
cross-member 60 and are located to engage and support
the upstream base part 43 on respective opposite sides
of a longitudinally extending centreline 63 of the up-
stream base part 43, and equi-spaced apart therefrom.
In this embodiment of the invention the first resilient sup-
port members 59 are located on the cross-member 60
to engage and support the upstream base part 43 on
respective opposite sides of the centreline 63 substan-
tially midway between the centreline 63 and the corre-
sponding side edges 49 of the upstream base part 43.
In this embodiment of the invention the first resilient sup-
port members 59 engage an abutment member 56 which
is mounted on and extends transversely across the up-
stream base part 43 adjacent the downstream end 46
thereof.
[0079] The first resilient support members 59 are con-
figured to support and retain the downstream end 46 of
the upstream base part 43 in the normal operating state
illustrated in Figs. 2 and 7 until the force with which the
crop material, which is being urged through the convey-
ing channel 28, is being urged against the downstream
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end 46 of the upstream base part 43 by the feed rotor 34
exceeds the first predefined value, which in this embod-
iment of the invention is approximately 200 Newtons. In
other words the resilience and compressive strength of
each of the first resilient support members 59 is such that
neither of the first resilient support members 59 yield until
the total load being supported by the first resilient support
members 59 exceeds approximately 100 Newtons.
Therefore, each first resilient support member 59 is con-
figured to commence to yield when the load supported
by that first resilient support member 59 exceeds approx-
imately 100 Newtons. Accordingly, the first resilient sup-
port members 59 retain the downstream end 46 of the
upstream base part 43 in the normal operating state
thereof until the force with which the crop material is being
urged against the downstream end 46 of the upstream
base part 43 by the feed rotor 34 exceeds the first pre-
defined value of 200 Newtons.
[0080] The downstream end 46 of the upstream base
part 43 is displaceable downwardly in the direction of the
arrow D against the first resilient support members 59
from the normal operating state to a maximum displaced
operating state illustrated in Figs. 4, 8 and 9. The down-
ward displacement in the direction of the arrow D of the
downstream end 46 of the upstream base part 43 from
the normal operating state to the maximum displaced
operating state is between 20mm and 25mm, and in this
embodiment of the invention is approximately 23mm.
[0081] The resilience and the compressive strength of
each first resilient support member 59 is such that as the
force with which the crop material is being urged against
the downstream end 46 of the upstream base part 43
progressively increases above the first predefined value
of 200 Newtons, the first resilient support members 59
progressively yield, and in turn the downstream end 46
of the upstream base part 43 is progressively displaced
downwardly in the direction of the arrow D from the nor-
mal operating state thereof. The downstream end 46 of
the upstream base part 43 is illustrated in an intermediate
state between the normal operating state and the maxi-
mum displaced operating state in Fig. 3. The progressive
yielding of the first resilient support members 59 and the
progressive displacement of the downstream end 46 of
the upstream base part 43 in the direction of the arrow
D continues until the force with which the crop material
is being urged against the downstream end 46 of the
upstream base part 43 by the feed rotor 34 reaches a
first upper predefined value of approximately 1,000 New-
tons. At which stage the downstream end 46 of the up-
stream base part 43 is displaced downwardly to the max-
imum displaced operating state. Thus, the resilience and
the compressive strength of the first resilient support
members 59 is such that when the load supported by
each of the first resilient support members 59 reaches
approximately 500 Newtons, the downstream end 46 of
the upstream base part 43 has been displaced to the
maximum displaced operative state.
[0082] Returning now to the resilient pivot mounting 55

of the upstream base part 43, the resilient pivot mounting
55 comprises an elongated transversely extending upper
plate member 65 and an elongated transversely extend-
ing lower plate member 66. Four transversely spaced
apart resilient elements 67 are sandwiched between the
upper and lower plate members 65 and 66 and are bond-
ed thereto. Each resilient element 67 is of circular trans-
verse cross-section of diameter 50mm and height be-
tween the upper and lower plate members 65 and 66 of
approximately 30mm. The upper and lower plate mem-
bers 65 and 66 extend the width of the upstream base
part 43. The upstream plate member 65 is secured to the
upstream base part 43 adjacent the upstream end 45,
while the lower plate member 66 is secured at its respec-
tive opposite ends to the framework 12 by respective end
mounting brackets 69. The upper and lower plate mem-
bers 65 and 66 and the resilient elements 67 are config-
ured so that the transversely extending first pivot axis 57
about which the upstream base part 43 is pivotal is de-
fined by the resilient elements 67, and extends substan-
tially centrally and transversely between the upper and
lower plate members 65 and 66. In this embodiment of
the invention the resilient elements 67 are of a rubber or
rubber-like material. The resilient pivot mounting 55 is
configured to urge the upstream base part 43 adjacent
its downstream end 46 into engagement with the first
resilient support members 59 in order to stabilise the up-
stream base part 43, and to keep it in firm engagement
with the first resilient support members 59.
[0083] Turning now to the mounting of the downstream
base part 44 to the framework 12, the downstream base
part 44 is carried on a support structure 70 of a sub-
chassis 72 of the framework 12. The sub-chassis 72 and
in turn the support structure 70 are pivotally carried on a
transversely extending intermediate pivot shaft 73, which
defines a transversely extending intermediate pivot axis
74, about which the sub-chassis 72, and in turn the down-
stream base part 44 are pivoted in the directions of the
arrows G and H, see Fig. 3, 5 and 6, and are downwardly
pivotal in the direction of the arrow G, see Fig. 6, for
facilitating cleaning and removal of crop material be-
tween the downstream base part 44 and the feed rotor
34. A pair of main urging means, namely, a pair of main
double-acting hydraulic rams 75 acting between the
framework 12 and the sub-chassis 72 on respective op-
posite sides of the framework 12 pivot the sub-chassis
72 about the intermediate pivot axis 74 in the directions
of the arrows G and H, see Fig. 5. The sub-chassis 72
is pivotally coupled to the respective hydraulic rams 75
and define a transversely extending common second piv-
ot axis 76 about which the sub-chassis 72, and in turn
the downstream base part 44 is pivotal in the direction
of the arrows L and M for a function to be described below.
[0084] Returning now to the intermediate pivot shaft
73, the intermediate pivot shaft 73 is pivotally carried in
a pair of transversely spaced apart carrier arms 78 which
are located to respective opposite sides of the conveying
channel 28. The carrier arms 78 are pivotally carried on
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respective transversely extending carrier pivot shafts 79
which extend sidewardly outwardly from the framework
12 on respective opposite sides thereof at a location up-
stream from the upstream end 50 of the downstream
base part 44 and below the upstream base part 43. The
carrier pivot shafts 79 define a common transversely ex-
tending carrier pivot axis 80, which is also located up-
stream of the upstream end 50 of the downstream base
part 44 and below the upstream base part 43. The carrier
arms 78 are pivotal in the direction of the arrows P and
Q about the carrier pivot axis 80, see Fig. 5, for in turn
accommodating downward and upward displacement of
the intermediate pivot shaft 73 in the directions of the
arrows R and S, respectively. The upstream edge 52
defined by the upstream end 50 of the downstream base
part 44 terminates on and is secured to the intermediate
shaft 73. Accordingly, by facilitating downward and up-
ward displacement of the intermediate pivot shaft 73 in
the directions of the arrows R and S, downward and up-
ward displacement of the upstream end 50 of the down-
stream base part 44 in the direction of the arrows R and
S is also facilitated for a purpose to be described below.
[0085] Extension members 82 rigidly extend in a down-
stream direction from the downstream ends of the re-
spective carrier arms 78 downstream of the intermediate
pivot shaft 73, and terminate in respective pivotally
mounted connecting brackets 83, which are pivotally cou-
pled to the respective extension members 82 about re-
spective pivot shafts 81. The respective connecting
brackets 83 are connected to corresponding connecting
members 84 which are in turn connected to a second
resilient support means provided by respective second
resilient support members 85. The second resilient sup-
port members 85 are mounted on and supported on re-
spective support brackets 86 located on and secured to
respective opposite sides of the framework 12. A central
bore 87 extending centrally through each second resilient
support member 85 accommodates the corresponding
connecting member 84 therethrough to an upper plate
member 88 which is supported on an upper end 89 of
the corresponding second resilient support member 85.
[0086] The second resilient support means, which in
this embodiment of the invention is formed by the two
second resilient support members 85, resiliently supports
the downstream base part 44 adjacent the upstream end
50 thereof in a normal operating state thereof illustrated
in Figs. 2 and 7 defining a downstream portion of the
base 30. The second resilient support members 85 sup-
port the downstream base part 44 adjacent the upstream
end 50 thereof through the carrier arms 78 and in turn
through the intermediate shaft 73. The second resilient
support members 85, as well as supporting the down-
stream base part 44 in the normal operating state, are
also configured to urge the downstream base part 44
upwardly into the normal operating state, and are pre-
loaded to urge and retain the downstream base part 44
into the normal operating state thereof with a combined
urging force of approximately 3,000 Newtons. The con-

necting brackets 83 define respective abutment surfaces
77, which are engageable with corresponding abutment
means formed by the corresponding ones of the support
brackets 86, for limiting upward movement of the con-
necting brackets 83, and for in turn limiting upward move-
ment of the upstream end 50 of the downstream base
part 44 in the direction of the arrow S beyond the normal
operating state of the downstream base part 44 against
the upward urging action of the second resilient support
members 85.
[0087] The second resilient support members 85 are
configured to permit downward displacement of the up-
stream end 50 of the downstream base part 44 in the
direction of the arrow R from the normal operating state
thereof in response to the force with which the crop ma-
terial is being urged against the upstream end 50 of the
downstream base part 44 by the feed rotor 34 exceeding
a second predefined value, in order to prevent the crop
material becoming jammed between the feed rotor 34
and the upstream end 50 of the downstream base part
44. In this embodiment of the invention the second pre-
defined value is equal to the combined force with which
the downstream base part 44 is being urged into the nor-
mal operating state thereof by the second resilient sup-
port members 85, namely, approximately 3,000 New-
tons. The second resilient support members 85 are con-
figured to yield to permit downward displacement of the
upstream end 50 of the downstream base part 44 in the
direction of the arrow R in response to the force, with
which the crop material is being urged by the feed rotor
34 against the upstream end 50 of the downstream base
part 44, exceeding the second predefined value of 3,000
Newtons. The downward displacement of the upstream
end 50 of the downstream base part 44 in the direction
of the arrow R in response to the force, with which the
crop material is being urged by the feed rotor 34 against
the upstream end 50 of the downstream base part 44
exceeding the second predefined value of 3,000 New-
tons, is accommodated by the downstream base part 44
pivoting about the second pivot axis 76 in the direction
of the arrow L.
[0088] The upstream end 50 of the downstream base
part 44 is displaceable downwardly in the direction of the
arrow R against the upward resilient urging force of the
second resilient support members 85 from the normal
operating state to a maximum displaced operating state
illustrated in Figs. 4, 8 and 9. The downward displace-
ment of the upstream end 50 of the downstream base
part 44 in the direction of the arrow R from the normal
operating state to the maximum displaced operating state
is between 20mm and 25mm, and in this embodiment of
the invention is approximately 23mm. The resilience and
the compressive strength of the second resilient support
members 85 is such that as the force with which the crop
material is being urged by the feed rotor 34 against the
upstream end 50 of the downstream base part 44 pro-
gressively increases above the second predefined value
of 3,000 Newtons, the second resilient support members

19 20 



EP 3 554 217 B9

12

5

10

15

20

25

30

35

40

45

50

55

85 progressively yield, and in turn the upstream end 50
of the downstream base part 44 is progressively dis-
placed downwardly about the second pivot axis 76 in the
direction of the arrow R from the normal operating state
thereof. The progressive yielding of the second resilient
support members 85 and the progressive downward dis-
placement of the upstream end 50 of the downstream
base part 44 continues until the force with which the crop
material is being urged against the upstream end 50 of
the downstream base part 44 by the feed rotor 34 reaches
a second upper predefined value of approximately 6,000
Newtons. At which stage the upstream end 50 of the
downstream base part 44 has been displaced downward-
ly to the maximum displaced operating state thereof.
[0089] In this embodiment of the invention each sec-
ond resilient support member 85 is of a rubber or a rubber-
like material, and of cylindrical shape. The diameter of
each second resilient support member 85 is approxi-
mately 65mm and the height of each second resilient
support member 85 is approximately 80mm.
[0090] While in this embodiment of the invention the
second resilient support means has been described as
comprising a pair of second resilient support members
85, the second resilient support means may be provided
in any other suitable means or form. In some embodi-
ments of the invention it is envisaged that a single second
resilient support member may be provided, which would
be centrally supported with respect to the width of the
conveying channel on the framework 12, and a cross-
member extending between the upper plate members 88
or connected directly to the connecting members 84
would be supported on the single second resilient support
member. However, it will be readily apparent to those
skilled in the art that any number of second resilient sup-
port members may be provided to form the second resil-
ient support means.
[0091] It has been found that by freely supporting the
upstream base part 43 on the first resilient support mem-
bers 59, and setting the first predefined value of the force
with which the crop material is being urged by the feed
rotor 34 against the downstream end 46 of the upstream
base part 43 at a value of approximately 200 Newtons,
at which the first resilient support members 59 yield to
permit the downward displacement of the downstream
end 46 of the upstream base part 43 about the first pivot
axis 57 provides a conveying channel 28 of the conveying
device 1 which is suitable for conveying crop material
therethrough, irrespective of the density of the sward be-
ing picked up from the field, and irrespective of the vol-
ume of the sward per unit length of sward being picked
up from the field. It has been found that in cases where
the sward density is relatively low or the volume of the
sward per unit length is relatively low, and thus the depth
which the sward takes up on the upstream base part 43
is also relatively low, the upstream base part remains in
the normal operating state so that crop material of swards
of low density or low volume per unit length is easily
gripped by the feed fingers 38 of the feed rotor 34 up-

stream of the feed rotor 34 in order to avoid a build-up
of the crop material on the upstream base part 44, and
thus the crop material is readily urged by the feed rotor
34 through the conveying channel 28. Therefore, there
are no dead spots on the upstream base part upstream
of the feed rotor 34 where a low density sward or a sward
of low volume per unit length of crop material is being
delivered onto the upstream base part 43 by the pick-up
mechanism 18 where the crop material would stop and
agglomerate at a location sufficiently upstream on the
upstream base part 43, where the crop material could
not be gripped by the feed fingers 38 of the feed rotor 34.
[0092] Additionally, by virtue of the fact that the up-
stream base part 43 is pivotally mounted about the first
pivot axis 57 adjacent its upstream end 45, and the down-
stream end 46 thereof terminates beneath the feed rotor
34, the maximum downward displacement of the up-
stream base part occurs where it is most required, name-
ly, beneath the feed rotor 34, and thus even if the down-
stream end 46 of the upstream base part 43 were dis-
placed downwardly during conveying of a sward of crop
material of low density or low volume per unit length the
downward displacement of the upstream base part 43
towards its upstream end 45 would be relatively low, and
thus would not affect the ability of the feed rotor 34 to
grip such crop material on the upstream side of the feed
rotor 34.
[0093] On the other hand, when the sward of crop ma-
terial is of a relatively high density and/or a high volume
per unit length, should the bulk of the sward be sufficiently
great that the force with which the crop material is urged
by the feed rotor 34 against the downstream end 46 of
the upstream base part 43 is such that it exceeds the first
predefined value of 200 Newtons, the downstream end
46 of the upstream base part 43 is displaced downwardly
in the direction of the arrow D with the upstream base
part 43 pivoting about the first resilient pivot axis 57. The
degree of downward displacement in the direction of the
arrow D of the downstream end 46 of the upstream base
part 43 is dependent on the force with which the crop
material is being urged by the feed rotor 34 against the
downstream end 46 of the upstream base part 43 until
the force with which the crop material is being urged by
the feed rotor 34 against the downstream end 46 of the
upstream base part 43 reaches the first upper predefined
value of 1,000 Newtons. At which stage the downstream
end 46 of the upstream base part 43 has been urged
downwardly to the maximum displaced operating state.
In general, the crop material would not be urged by the
feed rotor 34 against the downstream end 46 of the up-
stream base part 43 with a force anywhere near 1,000
Newtons, unless the crop material had actually jammed
between the feed rotor 34 and the upstream base part 43.
[0094] Accordingly, as well as the conveying device
according to the invention being suitable for conveying
crop material through the conveying channel, irrespec-
tive of the density or volume per unit length of the sward
of the crop material, in view of the fact that the down-
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stream end 46 of the upstream base part 43 is displace-
able downwardly through approximately 23mm to the
maximum displaced operating state in response to the
force with which the crop material is being urged by the
feed rotor 34 against the downstream end 46 of the up-
stream base part 43, in general, the crop material passes
freely through the conveying channel without resulting in
jamming of the crop material between the feed rotor 34
and the upstream base part 43. This, thus, minimises the
number of jams of crop material between the feed rotor
and the base of the conveying channel, which would oth-
erwise result in the automatic torque limiting cut-out
clutch activating to disengage the feed rotor 34 from the
drive transmission of the conveying device.
[0095] It has been found that once the crop material is
conveyed over the upstream base part 43 without dead
spots occurring, in general, the crop material once it has
been gripped by the feed fingers 38 of the feed rotor 34
continues to be urged by the feed rotor 34 over the down-
stream base part 44, and in particular, over the upstream
end 50 of the downstream base part 44. However, in the
event of a high density sward, a sward of excessively
high density or of excessively high volume per unit length
being encountered, should the force with which the crop
material is being urged by the feed rotor 34 against the
upstream end 50 of the downstream base part 44 ex-
ceeding the second predefined value of approximately
3,000 Newtons, the second resilient support members
85 commence to yield, thereby permitting downward dis-
placement in the direction of the arrow R of the upstream
end 50 of the downstream base part 44 to allow passage
of the crop material between the feed rotor 34 and the
downstream base part 44.
[0096] In this embodiment of the invention the up-
stream and downstream base parts 43 and 44 are located
to form the base 30 of the conveying channel 28, so that
a transverse plane extending perpendicularly from the
base 30 adjacent the downstream end 46 of the upstream
base part 43 and the upstream end 50 of the downstream
base part 44 contains the transversely extending rota-
tional axis 36 of the feed rotor 34, or the transversely
extending rotational axis 36 of the feed rotor 34 is located
adjacent the transverse plane extending substantially
perpendicularly from the base 30 adjacent the down-
stream and upstream ends 46 and 50 of the upstream
and downstream base parts 43 and 44, respectively.
[0097] In this embodiment of the invention the up-
stream base part 43 and the downstream base part 44
extend the width of the conveying channel 28. Side plat-
forms 90 on respective opposite sides of the upstream
base part 43 extend from the stripper plate 25 along the
respective opposite side edges 49 of the upstream base
part 43. A pair of transversely extending side augers 91
located on the side platforms 90 are rotatably mounted
in the framework 12 about the pivot axis 20, and are driv-
en by the transmission system (not shown) of the con-
veying device 1 for urging any crop material on the side
platforms 90 onto the upstream base part 43 and in turn

into the conveying channel 28.
[0098] In use, as the baler 4 with the conveying device
1 forwardly coupled thereto is towed by a tractor or other
prime mover through a field, the pick-up mechanism 18
picks up the crop material from an elongated sward lying
on the field. The sward of crop material is delivered by
the pick-up mechanism 18 onto the upstream base part
43, and is in turn urged through the conveying channel
28 by the feed rotor 34. The feed rotor 34 as well as
urging the crop material through the conveying channel
28, also cooperates with the knives 40 which chop the
crop material into short length as the crop material is
being urged through the conveying channel 28. The
chopped crop material is then delivered from the down-
stream end 51 of the downstream base part 44 through
the inlet opening 2 into the bale forming chamber 3 of
the baler 4. Any crop material delivered by the pick-up
mechanism 18 onto the side platforms 90 is urged by the
side augers 91 onto the upstream base part 43.
[0099] For so long as the sward of crop material being
picked up by the pick-up mechanism 18 is of relatively
low density or of relatively low volume per unit length,
the upstream base part 43 remains in the normal oper-
ating state freely supported on the first resilient support
members 59, and the sward is relatively easily gripped
by the gripping fingers 38 of the feed rotor 34 and urged
through the conveying channel 28 to the baler 4. In the
event of the density of the sward crop material increasing
or the volume per unit length of the sward increasing,
should the force with which the crop material is urged by
the feed rotor 34 against the downstream end 46 of the
upstream base part 43 exceed the first predefined value
of 200 Newtons, the first resilient support members 59
commence to yield and the downstream end 46 of the
upstream base part 43 is displaced downwardly in the
direction of the arrow D against the upward urging action
of the first resilient support members 59. The degree of
downward displacement of the downstream end 46 of
the upstream base part 43 depends on the force with
which the crop material is being urged by the feed rotor
34 against the downstream end 46 of the upstream base
part 43. Thus, allowing the crop material to pass between
the feed rotor 34 and the upstream base part 43. In the
event that a sward of crop material of excessive density
or of excessive volume per unit length is encountered,
and the force with which the crop material is being urged
by the feed rotor 34 against the upstream end 50 of the
downstream base part 44 exceeds the second prede-
fined value of 3,000 Newtons, the second resilient sup-
port members 85 commence to yield, thus permitting
downward displacement of the upstream end 50 of the
downstream base part 44 which in turn allows the crop
material to pass between the feed rotor 34 and the down-
stream base part 44, thereby avoiding or at least mini-
mising jamming of the crop material between the feed
rotor 34 and either the downstream base part 44 or the
upstream base part 43.
[0100] While the upstream base part has been de-
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scribed as being pivotal about a transversely extending
first pivot axis which is defined by a resilient pivot mount-
ing element, it will be readily apparent to those skilled in
the art that the upstream base part may be pivotal adja-
cent the upstream end thereof by any suitable pivot
means, for example, by a conventional pivot shaft or any
other suitable pivot means. It will also be appreciated that
while the downstream base part has been described as
being pivotal about a second pivot axis defined by the
pivotal connections of the main rams 75 to the sub-chas-
sis on which the downstream base part is carried, any
other suitable pivot means for pivotally coupling the
downstream base part adjacent or towards the down-
stream end may be provided.
[0101] It will also be appreciated that while the inter-
mediate shaft has been described as being carried on a
pair of pivotally mounted carrier arms and the carrier arms
are supported on the second resilient support members,
while this is advantageous, it is not essential, and in cer-
tain embodiments of the invention the intermediate pivot
shaft, or indeed the upstream end of the downstream
base part could be supported directly on the second re-
silient support means. Indeed, in certain cases, it is en-
visaged that the carrier arms, or the intermediate pivot
shaft, or the downstream base part could be freely sup-
ported on a suitable resilient support means which would
be located beneath either the carrier arms, the interme-
diate pivot shaft or the upstream end of the downstream
base part. It is also envisaged that the downstream base
part could be supported by a suitable second resilient
support means which would act between the upstream
end of the downstream base part and the sub-chassis or
the support structure of the sub-chassis. In which case,
the upstream end of the downstream base part would be
displaced downwardly by the force with which the crop
material is urged against the upstream end of the down-
stream base part by the feed rotor exceeding the second
predefined value relative to the sub-chassis and the in-
termediate pivot shaft.
[0102] It will also of course be appreciated that while
it is desirable, it is not essential that the downstream base
part should be pivotal about the intermediate pivot shaft
for facilitating clearing of crop material or jammed crop
material from the conveying channel.
[0103] While the conveying device has been described
with a particular type of pick-up mechanism, any other
suitable pick-up mechanism may be provided. It will also
be appreciated that in certain cases, the conveying de-
vice may be provided without ground engaging wheels.
[0104] It will also be appreciated that while specific first
and second resilient mounting means have been de-
scribed, any other suitable first and second resilient
mounting means may be provided. For example, instead
of the first resilient support means being provided by rub-
ber or rubber-like resilient support members, the first re-
silient support means may be provided by one or more
springs such as one or more compression springs, or
one or more tension springs, or indeed a combination of

compression and tension springs. Needless to say, the
second resilient support means could also be provided
by springs.
[0105] While the conveying device has been described
as comprising a particular type of feed rotor, it will be
readily apparent to those skilled in the art that any other
suitable feed rotor may be provided. It is also envisaged
that the conveying channel may be provided with our
without knives which cooperate with the feed fingers of
the feed rotor, and in certain cases, the knives may be
mounted to be selectively urgeable into and out of the
conveying channel.
[0106] It is also envisaged that while the conveying de-
vice has been described for conveying crop material to
a round baler, the conveying device may be provided for
conveying crop material, or indeed, any other material to
any other type of machine, agricultural or other machine,
be it a baler, a round baler, a square baler or any other
type of crop or other material processing, baling or pack-
ing machine. It will also be appreciated that the conveying
device may be used for conveying any other type of ma-
terial besides crop material for baling in a baler, be it a
round baler or a square baler.
[0107] While the conveying device according to the in-
vention has been described whereby the conveying
channel extends below the feed rotor, it is envisaged that
the conveying device according to the invention may be
provided whereby the conveying channel would extend
over the feed rotor, and in which case, the base of the
conveying channel would be inverted with the base there-
of being the highest part of the conveying channel.
[0108] It is also envisaged that while the conveying de-
vice has been described as comprising both an upstream
base part and a downstream base part, both of which are
displaceable downwardly adjacent their downstream end
and upstream end, respectively, it is envisaged that in
certain cases, only the upstream base part would be con-
figured to be displaceable, such that the downstream end
of the upstream base part would be downwardly displace-
able, and in which case it is envisaged that the down-
stream end of the upstream base part would terminate
beneath the feed rotor. The downstream base part would
not be configured to be displaceable downwardly adja-
cent its upstream end.
[0109] While the displacement of the downstream end
of the upstream base part and the upstream end of the
downstream base part from their respective normal op-
erating states to their respective maximum displaced op-
erating states has been described as being approximate-
ly 23mm, this displacement will largely depend on the
type, size and power of the conveying device, and addi-
tionally, on the type and size of conveying channel and
the type, size and power of feed rotor. However, in gen-
eral, it is envisaged that the displacement of the down-
stream end of the upstream base part and the upstream
end of the downstream base part between the normal
operating states and the maximum displaced operating
states of the upstream and downstream base parts, re-
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spectively, may range up to 50mm for larger more pow-
erful conveying devices, although in general, it is envis-
aged that the maximum displacement would not exceed
30mm, and generally, would be between 20mm and
25mm.
[0110] It is also envisaged that the first and second
predefined values and the first and second upper prede-
fined values of the force, with which the feed rotor urges
the crop material against the downstream end of the up-
stream base part and the upstream end of the down-
stream base part, and at which the first and second re-
silient support means yield, and at which the first and
second resilient support means allow the upstream base
part and the downstream base part to reach their respec-
tive maximum displaced operating states will largely be
dependent on the size, power and type of the conveying
device, and in particular, the size, power and type of the
feed rotor. However, in general, it is envisaged that the
first predefined value in general will lie in the range of
100 Newtons and 400 Newtons, and the first upper pre-
defined value will lie in the range of 500 Newtons to 1,200
Newtons. It is also envisaged that the second predefined
value will lie within the range of 2,000 Newtons to 4,000
Newtons, while the second upper predefined value will
lie within the range of 4,000 Newton to 8,000 Newtons.

Claims

1. A conveying device comprising a longitudinally ex-
tending conveying channel (28) extending between
an upstream end (31) and a downstream end (32),
a pick-up means (18) located adjacent the upstream
end (31) of the conveying channel (28), the upstream
end (31) of the conveying channel (28) being con-
figured for receiving material from the pick-up means
(18), the conveying channel (28) having a base (30)
extending longitudinally between the upstream end
(31) and the downstream end (32) of the conveying
channel (28), a feed rotor (34) located in the convey-
ing channel (28) and rotatable about a transversely
extending rotational axis (36) for urging material
through the conveying channel (28), wherein the
base (30) of the conveying channel (36) comprises
an upstream base part (43) extending between an
upstream end (45) and a downstream end (46) there-
of, and a downstream base part (44) extending be-
tween an upstream end (50) and a downstream end
(51) thereof, the upstream base part (43) and the
downstream base part (44) being arranged sequen-
tially in the conveying channel (28) with the down-
stream end (46) of the upstream base part (43) ter-
minating adjacent the upstream end (50) of the
downstream base part (44), the downstream end
(46) of the upstream base part (43) and the upstream
end (50) of the downstream base part (44) being
resiliently supported in a normal operating state to
define respective upstream and downstream por-

tions of the base (30) of the conveying channel (28),
characterised in that the downstream end (46) of
the upstream base part (43) is supported by a first
resilient support means (59) in the normal operating
state thereof to define the upstream portion of the
base (30) of the conveying channel (28), and is urge-
able downwardly against an upward urging action of
the first resilient support means (59) from the normal
operating state thereof away from the conveying
channel (28) in response to the force with which the
material is being urged against the downstream end
(46) of the upstream base part (43) by the feed rotor
(34) exceeding a first predefined value, the upstream
end (50) of the downstream base part (44) is sup-
ported by a second resilient support means (85) in
the normal operating state thereof to define the
downstream portion of the base (30) of the conveying
channel (28), and is urgeable downwardly against
an upward resilient urging force of the second resil-
ient support means (85) from the normal operating
state thereof away from the conveying channel (28)
in response to the force with which the material is
being urged against the upstream end (50) of the
downstream base part (44) by the feed rotor (34)
exceeding a second predefined value, and the first
and second resilient support means (59,85) are in-
dependent of each other.

2. A conveying device as claimed in Claim 1 charac-
terised in that the first resilient support means (59)
is compressively resilient.

3. A conveying device as claimed in Claim 1 or 2 char-
acterised in that the first resilient support means
(59) comprises a rubber or a rubber-like material.

4. A conveying device as claimed in any preceding
claim characterised in that the first resilient support
means (59) is configured to permit displacement of
the downstream end (46) of the upstream base part
(43) between the normal operating state thereof and
a maximum displaced operating state thereof.

5. A conveying device as claimed in any preceding
claim characterised in that the upstream base part
(43) is pivotally mounted adjacent the upstream end
(45) thereof about a substantially transversely ex-
tending first pivot axis (57) by a resilient pivot mount-
ing means (55), the resilient pivot mounting means
(55) comprises at least one resilient mounting ele-
ment (67) defining the first pivot axis (57) extending
therethrough.

6. A conveying device as claimed in any preceding
claim characterised in that the upstream end (45)
of the upstream base part (43) terminates adjacent
the upstream end (31) of the channel (28).
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7. A conveying device as claimed in any preceding
claim characterised in that the second resilient sup-
port means (85) is compressively resilient.

8. A conveying device as claimed in any preceding
claim characterised in that the upstream end (50)
of the downstream base part (44) is supported on
the second resilient support means (85) through at
least one carrier arm (78), the carrier arm (78) being
pivotally mounted about a transversely extending
carrier arm pivot axis (80) spaced apart from the up-
stream end (50) of the downstream base part (44).

9. A conveying device as claimed in Claim 8 charac-
terised in that the carrier arm pivot axis (80) is
spaced apart from the upstream end (50) of the
downstream base part (44) in an upstream direction
from the upstream end (50) of the downstream base
part (44), and the carrier arm pivot axis (80) is dis-
posed below the upstream base part (43).

10. A conveying device as claimed in Claim 8 or 9 char-
acterised in that the at least one carrier arm (78) is
coupled to the second resilient support means (85)
at a location generally downstream of the upstream
end (50) of the downstream base part (44).

11. A conveying device as claimed in any of Claims 8 to
10 characterised in that the upstream end (50) of
the downstream base part (44) is pivotally coupled
to the at least one carrier arm (78) about a trans-
versely extending intermediate pivot axis (74).

12. A conveying device as claimed in any preceding
claim characterised in that the second resilient sup-
port means (85) is configured to permit displacement
of the upstream end (50) of the downstream base
part (44) between the normal operating state thereof
and a maximum displaced operating state thereof.

13. A conveying device as claimed in any preceding
claim characterised in that the first and second pre-
defined values are different.

14. A conveying device as claimed in preceding claim
characterised in that the upstream end (50) of the
downstream base part (44) is located beneath the
feed rotor (34).

15. A baler comprising a round baler (4) configured for
producing a cylindrical bale of material, and the con-
veying device (1) as claimed in any preceding claim,
the conveying channel (28) of the conveying device
(1) being configured for feeding the material to the
round baler (4).

Patentansprüche

1. Beförderungsvorrichtung, umfassend einen sich in
Längsrichtung erstreckenden Beförderungskanal
(28), der sich zwischen einem stromaufwärtigen En-
de (31) und einem stromabwärtigen Ende (32) er-
streckt, ein Aufnahmemittel (18), das benachbart zu
dem stromaufwärtigen Ende (31) des Beförderungs-
kanals (28) angeordnet ist, wobei das stromaufwär-
tige Ende (31) des Beförderungskanals (28) zur Auf-
nahme von Material von dem Aufnahmemittel (18)
eingerichtet ist, wobei der Beförderungskanal (28)
eine Basis (30) aufweist, die sich in Längsrichtung
zwischen dem stromaufwärtigen Ende (31) und dem
stromabwärtigen Ende (32) des Beförderungska-
nals (28) erstreckt, und einen Zuführungsrotor (34)
umfasst, der in dem Beförderungskanal (28) ange-
ordnet ist und der um eine sich quer erstreckende
Drehachse (36) drehbar ist, um Material durch den
Beförderungskanal (28) zu drängen, wobei die Basis
(30) des Beförderungskanals (36) ein stromaufwär-
tiges Basisteil (43), das sich zwischen einem strom-
aufwärtigen Ende (45) und einem stromabwärtigen
Ende (46) desselben erstreckt, und ein stromabwär-
tiges Basisteil (44), das sich zwischen einem strom-
aufwärtigen Ende (50) und einem stromabwärtigen
Ende (51) desselben erstreckt, wobei das stromauf-
wärtige Basisteil (43) und das stromabwärtige Ba-
sisteil (44) aufeinanderfolgend in dem Beförde-
rungskanal (28) angeordnet sind, wobei das strom-
abwärtige Ende (46) des stromaufwärtigen Basis-
teils (43) neben dem stromaufwärtigen Ende (50)
des stromabwärtigen Basisteils (44) endet, wobei
ferner das stromabwärtige Ende (46) des stromauf-
wärtigen Basisteils (43) und das stromaufwärtige
Ende (50) des stromabwärtigen Basisteils (44) in ei-
nem normalen Betriebszustand elastisch gelagert
sind, um entsprechende stromaufwärtige und strom-
abwärtige Abschnitte der Basis (30) des Beförde-
rungskanals (28) zu definieren, dadurch gekenn-
zeichnet, dass das stromabwärtige Ende (46) des
stromaufwärtigen Basisteils (43) durch ein erstes
elastisches Lagermittel (59) in dessen normalem Be-
triebszustand gelagert ist, um den stromaufwärtigen
Abschnitt der Basis (30) des Beförderungskanals
(28) zu definieren, und nach unten gegen eine nach
oben drängende Wirkung des ersten elastischen La-
germittels (59) aus dessen normalem Betriebszu-
stand von dem Beförderungskanal (28) weg dräng-
bar ist in Reaktion auf die Kraft, mit der das Material
gegen das stromabwärtige Ende (46) des stromauf-
wärtigen Basisteils (43) durch den Zuführungsrotor
(34) gedrückt wird, die einen ersten vordefinierten
Wert überschreitet, wobei das stromaufwärtige Ende
(50) des stromabwärtigen Basisteils (44) durch ein
zweites elastisches Lagermittel (85) in seinem nor-
malen Betriebszustand gelagert ist, um den strom-
abwärtigen Abschnitt der Basis (30) des Beförde-
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rungskanals (28) zu definieren, und gegen eine nach
oben gerichtete elastische Drückkraft des zweiten
elastischen Lagermittels (85) aus dem normalen Be-
triebszustand desselben vom Beförderungskanal
(28) weg nach unten drückbar ist in Reaktion auf die
Kraft, mit der das Material durch den Zuführungsro-
tor (34) gegen das stromaufwärtige Ende (50) des
stromabwärtigen Basisteils (44) gedrückt wird, und
die einen zweiten vordefinierten Wert überschreitet,
und wobei das erste und das zweite elastische La-
germittel (59, 85) unabhängig voneinander sind.

2. Beförderungsvorrichtung nach Anspruch 1, da-
durch gekennzeichnet, dass das erste elastische
Lagermittel (59) kompressionselastisch ist.

3. Beförderungsvorrichtung nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass das erste elasti-
sche Lagermittel (59) einen Gummi oder ein gum-
miartiges Material umfasst.

4. Beförderungsvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das erste elastische Lagermittel (59) dazu ein-
gerichtet ist, ein Verschieben des stromabwärtigen
Endes (46) des stromaufwärtigen Basisteils (43) zwi-
schen dessen normalen Betriebszustand und einem
maximal verschobenen Betriebszustand davon zu-
zulassen.

5. Beförderungsvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das stromaufwärtige Basisteil (43) benachbart
zu seinem stromaufwärtigen Ende (45) um eine im
Wesentlichen quer verlaufende erste Schwenkach-
se (57) durch ein elastisches Schwenkbefestigungs-
mittel (55) schwenkbar gelagert ist, wobei das elas-
tische Schwenkbefestigungsmittel (55) mindestens
ein elastisches Befestigungselement (67) umfasst,
das die erste Schwenkachse (57) definiert, die sich
durch dieses hindurch erstreckt.

6. Beförderungsvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das stromaufwärtige Ende (45) des stromauf-
wärtigen Basisteils (43) neben dem stromaufwärti-
gen Ende (31) des Kanals (28) endet.

7. Beförderungsvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das zweite elastische Lagermittel (85) kom-
pressionselastisch ist.

8. Beförderungsvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das stromaufwärtige Ende (50) des stromab-
wärtigen Basisteils (44) auf dem zweiten elastischen
Lagermittel (85) durch mindestens einen Trägerarm

(78) gelagert ist, wobei der Trägerarm (78) um eine
quer verlaufende Trägerarm-Schwenkachse (80)
schwenkbar gelagert ist, die von dem stromaufwär-
tigen Ende (50) des stromabwärtigen Basisteils (44)
beabstandet ist.

9. Beförderungsvorrichtung nach Anspruch 8, da-
durch gekennzeichnet, dass die Trägerarm-
Schwenkachse (80) von dem stromaufwärtigen En-
de (50) des stromabwärtigen Basisteils (44) in einer
stromaufwärtigen Richtung von dem stromaufwärti-
gen Ende (50) des stromabwärtigen Basisteils (44)
beabstandet ist, und die Tragarmschwenkachse
(80) unterhalb des stromaufwärtigen Basisteils (43)
angeordnet ist.

10. Beförderungsvorrichtung nach Anspruch 8 oder 9,
dadurch gekennzeichnet, dass der mindestens ei-
ne Trägerarm (78) mit dem zweiten elastischen La-
germittel (85) an einer Stelle gekoppelt ist, die im
Allgemeinen stromabwärts des stromaufwärtigen
Endes (50) des stromabwärtigen Basisteils (44) an-
geordnet ist.

11. Beförderungsvorrichtung nach einem der Ansprü-
che 8 bis 10, dadurch gekennzeichnet, dass das
stromaufwärtige Ende (50) des stromabwärtigen Ba-
sisteils (44) um eine quer verlaufende Zwischen-
schwenkachse (74) schwenkbar mit dem mindes-
tens einen Trägerarm (78) gekoppelt ist.

12. Beförderungsvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das zweite elastische Lagermittel (85) dazu
eingerichtet ist, eine Verschiebung des stromauf-
wärtigen Endes (50) des stromabwärtigen Basisteils
(44) zwischen dessen normalem Betriebszustand
und einem maximal verlagerten Betriebszustand da-
von zuzulassen.

13. Beförderungsvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass der erste und zweite vordefinierte Wert von-
einander verschieden sind.

14. Beförderungsvorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das stromaufwärtige Ende (50) des stromab-
wärtigen Basisteils (44) neben dem Zuführungsrotor
(34) angeordnet ist.

15. Ballenpresse mit einer Rundballenpresse (4), die
zum Herstellen eines zylindrischen Materialballens
eingerichtet ist, und der Beförderungsvorrichtung (1)
nach einem der vorhergehenden Ansprüche, wobei
der Beförderungskanal (28) der Beförderungsvor-
richtung (1) zum Zuführen des Materials zu der
Rundballenpresse (4) eingerichtet ist.
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Revendications

1. Dispositif de transport comprenant un canal de trans-
port (28) s’étendant longitudinalement entre une ex-
trémité amont (31) et une extrémité aval (32), un
moyen de ramassage (18) situé de manière adja-
cente à l’extrémité amont (31) du canal de transport
(28), l’extrémité amont (31) du canal de transport
(28) étant configurée pour recevoir du matériel pro-
venant du moyen de ramassage (18), le canal de
transport (28) ayant une base (30) s’étendant longi-
tudinalement entre l’extrémité amont (31) et l’extré-
mité aval (32) du canal de transport (28), un rotor
d’alimentation (34) situé dans le canal de transport
(28) et pouvant tourner autour d’un axe de rotation
(36) s’étendant transversalement pour presser le
matériel à travers le canal de transport (28), dans
lequel la base (30) du canal de transport (36) com-
prend une partie de base amont (43) s’étendant en-
tre une extrémité amont (45) et une extrémité aval
(46) de celui-ci, et une partie de base aval (44)
s’étendant entre une extrémité amont (50) et une
extrémité aval (51) de celui-ci, la partie de base
amont (43) et la partie de base aval (44) étant dis-
posées séquentiellement dans le canal de transport
(28), l’extrémité aval (46) de la partie de base amont
(43) se terminant au voisinage de l’extrémité amont
(50) de la partie de base aval (44), l’extrémité aval
(46) de la partie de base amont (43) et l’extrémité
amont (50) de la partie de base aval (44) étant sup-
portées de manière élastique dans un état de fonc-
tionnement normal pour définir des parties amont et
aval respectives de la base (30) du canal de transport
(28), caractérisé en ce que l’extrémité aval (46) de
la partie de base amont (43) est supportée par un
premier moyen de support élastique (59) dans son
état de fonctionnement normal pour définir la partie
amont de la base (30) du canal de transport (28), et
peut être pressée vers le bas à l’encontre d’une ac-
tion de pression vers le haut du premier moyen de
support élastique (59) depuis son état de fonction-
nement normal en s’éloignant du canal de transport
(28) en réponse à la force avec laquelle le matériel
est pressé contre l’extrémité aval (46) de la partie
de base amont (43) par le rotor d’alimentation (34)
dépassant une première valeur prédéfinie, l’extrémi-
té amont (50) de la partie de base aval (44) est sup-
portée par un second moyen de support élastique
(85) dans son état de fonctionnement normal pour
définir la partie aval de la base (30) du canal de trans-
port (28), et peut être pressée vers le bas à l’encontre
d’une force de pression élastique vers le haut du
second moyen de support élastique (85) à partir de
son état de fonctionnement normal en s’éloignant du
canal de transport (28) en réponse à la force avec
laquelle le matériel est pressé contre l’extrémité
amont (50) de la partie de base aval (44) par le rotor
d’alimentation (34) dépassant une seconde valeur

prédéfinie, et les premier et second moyens de sup-
port élastique (59, 85) sont indépendants l’un de
l’autre.

2. Dispositif de transport selon la revendication 1, ca-
ractérisé en ce que le premier moyen de support
élastique (59) est élastique en compression.

3. Dispositif de transport selon la revendication 1 ou 2,
caractérisé en ce que le premier moyen de support
élastique (59) comprend un caoutchouc ou un ma-
tériau de type caoutchouc.

4. Dispositif de transport selon l’une quelconque des
revendications précédentes, caractérisé en ce que
le premier moyen de support élastique (59) est con-
figuré pour permettre le déplacement de l’extrémité
aval (46) de la partie de base amont (43) entre son
état de fonctionnement normal et son état de fonc-
tionnement de déplacement maximal.

5. Dispositif de transport selon l’une quelconque des
revendications précédentes, caractérisé en ce que
la partie de base amont (43) est montée de manière
pivotante au voisinage de son extrémité amont (45)
autour d’un premier axe de pivotement (57) s’éten-
dant sensiblement transversalement par un moyen
de montage de pivot élastique (55), le moyen de
montage de pivot élastique (55) comprend au moins
un élément de montage élastique (67) définissant le
premier axe de pivotement (57) s’étendant à travers
celui-ci.

6. Dispositif de transport selon l’une quelconque des
revendications précédentes, caractérisé en ce que
l’extrémité amont (45) de la partie de base amont
(43) se termine au voisinage de l’extrémité amont
(31) du canal (28).

7. Dispositif de transport selon l’une quelconque des
revendications précédentes, caractérisé en ce que
le second moyen de support élastique (85) est élas-
tique en compression.

8. Dispositif de transport selon l’une quelconque des
revendications précédentes, caractérisé en ce que
l’extrémité amont (50) de la partie de base aval (44)
est supportée sur le second moyen de support élas-
tique (85) par l’intermédiaire d’au moins un bras por-
teur (78), le bras porteur (78) étant monté de manière
pivotante autour d’un axe de pivotement (80) du bras
porteur s’étendant transversalement, espacé de
l’extrémité amont (50) de la partie de base aval (44).

9. Dispositif de transport selon la revendication 8, ca-
ractérisé en ce que l’axe de pivotement du bras
porteur (80) est espacé d’une partie de l’extrémité
amont (50) de la partie de base aval (44) dans une
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direction amont de l’extrémité amont (50) de la partie
de base aval (44), et l’axe de pivotement du bras
porteur (80) est agencé sous la partie de base amont
(43).

10. Dispositif de transport selon la revendication 8 ou 9,
caractérisé en ce que le au moins un bras porteur
(78) est couplé au deuxième moyen de support élas-
tique (85) à un emplacement généralement en aval
de l’extrémité amont (50) de la partie de base aval
(44).

11. Dispositif de transport selon l’une quelconque des
revendications 8 à 10, caractérisé en ce que l’ex-
trémité amont (50) de la partie de base aval (44) est
couplée de manière pivotante à le au moins un bras
porteur (78) autour d’un axe de pivot intermédiaire
(74) s’étendant transversalement.

12. Dispositif de transport selon l’une quelconque des
revendications précédentes, caractérisé en ce que
le second moyen de support élastique (85) est con-
figuré pour permettre le déplacement de l’extrémité
amont (50) de la partie de base aval (44) entre son
état de fonctionnement normal et son état de fonc-
tionnement de déplacement maximal.

13. Dispositif de transport selon l’une quelconque des
revendications précédentes, caractérisé en ce que
les première et deuxième valeurs prédéfinies sont
différentes.

14. Dispositif de transport selon la revendication précé-
dente, caractérisé en ce que l’extrémité amont (50)
de la partie de base aval (44) est située sous le rotor
d’alimentation (34).

15. Presse à balles comprenant une presse à balles ron-
des (4) configurée pour produire une balle cylindri-
que de matériau, et le dispositif de transport (1) tel
que revendiqué dans toute revendication précéden-
te, le canal de transport (28) du dispositif de transport
(1) étant configuré pour alimenter le matériau vers
la presse à balles rondes (4).
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