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Description

[0001] The subject of the present invention is a seed
distribution element for precision pneumatic seed drills,
a sowing element for such machines and a seed drill
including a plurality of such sowing elements.

[0002] In precision pneumatic seed drills it is known to
use sowing elements which are each equipped with a
seed distribution element (hereinafter, in brief, distribu-
tor) for distributing one seed at a time in a controlled
delivery while the sowing element moves along a sowing
track.

[0003] It is equally known to use seed distributors
which use an air pressure differential between opposed
faces of a sowing disc (or selector) provided with one or
more rings of through holes. The operating principle is
based on the fact that, as a result of the pressure differ-
ential between the opposed faces of the disc, a seed
adheres to each hole and is then transported by the ro-
tation of the sowing disc from the seed selection zone to
the point at which the pressure differential ceases and
the seed is released to drop through a sowing pipe into
the furrow or sowing track. In practice, on one of the faces
of the disc a strong air suction is exerted which retains
the seeds on the opposite face in the region of the re-
spective holes. An example of such devices is disclosed
in US 7 228 807.

[0004] For the correct functioning of such distributors
itis necessary to ensure an effective pneumatic seal be-
tween the face of the disc that is subjected to suction and
a seal which delimits the pneumatic suction chamber.
The suction effectitself effects a substantial compression
of the disc against the seal. If on the one hand this en-
sures adequate adherence of the seal to the disc surface
which is subjected to negative pressure, on the other
hand it involves severe abrasion of the seal which limits
the effective service life thereof. It is therefore necessary
periodically to replace the seal in order to prevent sowing
errors arising from insufficient depressurization of the
suction chamber.

[0005] On the other hand, even if replacing the seal is
a simple operation, in each case it entails an unwanted
machine stoppage, besides the cost of the spare part
itself.

[0006] In order to remedy this drawback, seed drills
have been developed which are equipped with a thrust-
bearing element which relieves the heavy load on the
seal. In all cases, however, the thrust-bearing element,
which must be rotated with the disc, is mounted on the
fixed portion of the housing, that is to say, that portion
which is fixed to the framework of the sowing elements.
This means that the disc must be attached to the thrust-
bearing element; therefore an attachment system must
be provided which in the stage of replacement of the disc
must be removed, consequently lengthening the opera-
tion. This is inevitable in the known machines since it is
obligatory to mount on the fixed portion the transmission
which drives in rotation the motor-driven shaft which ro-
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tates the disc.

[0007] However, positioning the thrust-bearing ele-
ment on the fixed portion entails the pneumatic suction
chamber being provided on the fixed portion, or on the
same side at which the thrust-bearing element is placed,
while the seed collection chamber must be provided in
the movable portion. This is the source of numerous
drawbacks, including the fact that the opening of the
housing necessarily involves the removal of the portion
containing the seed collection chamber from the hopper
type store located above, which must necessarily be fixed
to the framework of the sowing element.

[0008] Furthermore, for the replacement of the sowing
disc it is necessary to remove some parts of the distrib-
utor, such as the adjustable seed selector, and the seed
ejector, where provided.

[0009] The problem underlying the present invention
is that of providing a seed distribution element structurally
and functionally designed to make it possible to remedy
all the drawbacks mentioned with reference to the prior
art cited.

[0010] This problem is solved by the invention by
means of a seed distribution element produced in ac-
cordance with one or more of the attached claims. The
features and advantages of the invention will become
clearer from the following detailed description of a pre-
ferred exemplary embodiment thereof, illustrated by way
of non-limiting example with reference to the appended
drawings, in which:

- Fig. 1 is a perspective view of a seed distribution
element produced according to the present inven-
tion;

- Fig. 2is an exploded perspective view of a detail of
the element of Fig. 1;

- Fig. 3 is a perspective view of a seed drill equipped
with sowing elements with a seed distribution ele-
ment according to the invention.

[0011] In the drawings the reference 1 indicates as a
whole a seed distribution element intended for equipping
a sowing element 2 of a precision pneumatic seed drill 3.
[0012] The distribution element 1 is the device intend-
ed to deposit one seed 4 at a time at a predetermined
adjustable spacing in a sowing furrow opened by a coulter
5. The sowing element 2, besides the distribution element
1, comprises a frame 6 and a seed store or hopper 7,
besides other devices which are known per se and not
necessary for the understanding of the present invention.
The seed drill 3 itself comprises a bearing structure 8 on
which a plurality of sowing elements 2 are mounted, all
connected to a pneumatic suction device 9.

[0013] The sowing element 1 itself comprises a hous-
ing 10 with a fixed portion 11 fixed in a stable manner on
the frame 6 and a movable portion 12 hinged in the region
of a hinge 12a on the fixed portion 11 by means of a
removable hinge pin 13. The fixed portion includes a
throat 14 by means of which it is connected below an
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outflow mouth of the store or hopper 7 in such a way as
to be fed directly by the latter.

[0014] From the throat 14 the seed flows through a
gate 14a through which the seed flows into a seed col-
lection chamber 15.

[0015] A sowing disc 16 separates the seed collection
chamber 15 from a suction chamber 17 provided in the
movable portion 12. A suction device 18 mounted on the
bearing structure 8 is connected to the suction chamber
17 by means of pipes 19 for producing a pressure differ-
ential between the opposed surfaces 16a, 16b of the se-
lector disc 16.

[0016] The sowing disc 16 is removably mounted on a
motor-driven drive shaft 20, supported in the fixed portion
11 and driven in rotation at predetermined adjustable
speeds by a transmission which is not shown. The pres-
ence of the transmission requires the shaft 20 to be
mounted on the fixed portion 11 of the housing 10. The
keying between the shaft 20 and the disc 16 is obtained
by means of a polygonal profile 21 at the free end of the
shaft 20 which protrudes beyond the disc 16 and prefer-
ably has chamfers 22 which serve to facilitate the func-
tions explained hereinafter. At the periphery of the disc
16 is/are provided one (or several) ring(s) of holes 23
passing between the opposed faces of the sowing disc
16.

[0017] Aseal 24 is fitted in the suction chamber 17 and
is placed in sliding contact with the facing surface of the
disc 16, when the movable portion 11 is closed on the
fixed portion 12, to delimit a circumferential segment in
which the holes 23 are subjected to the aforesaid pres-
sure differential. The circumferential segment extends
between the seed collection chamber 15 and a seed fall
pipe 25 in which the seeds are released one at a time
into the furrow formed by the coulter 5.

[0018] By reason of the pressure differential between
the two opposed surfaces of the sowing disc, the seeds
4 are held, one to each hole 23, when the holes pass in
the seed collection chamber 15, and are released in the
region of the pipe 25 when the pneumatic effect of the
pressure differential ceases or owing to the presence of
a seed ejector (not shown). In order to limit the wear on
the seal 24 resulting from sliding against the surface of
the disc 16, athrust-bearing elementindicated as a whole
by 26 is mounted on the movable portion.

[0019] The thrust-bearing element 26 comprises a
shaft 27 rotatably mounted by means of bearings 28 in
a seat 29 of the movable portion 12. The shaft 27 has
flanging 30 by means of which it is fixed to a thrust-bear-
ing plate 31 which can bear on that surface of the disc
which faces the seal 24 in a zone radially inside the ring
of holes 23 in order to withstand at least some of the axial
load produced by the disc 16 on the seal 24.

[0020] The bearing between the thrust-bearing plate
31 and the disc 16 takes place in the region of a ring 31a
in relief on the surface of the plate which faces the disc 16.
[0021] The thrust-bearing element 26 is driven in rota-
tion with the sowing disc 16 when the fixed and movable

Page 3 of 10

10

15

20

25

30

35

40

45

50

55

portions 11, 12 are closed against one another by means
of a drive element 32 which comprises a coupling device
constrained for rotation with the thrust-bearing plate but
with radial and/or circumferential clearance in such a way
as to be self-centred in the rotational coupling with the
drive shaft of the disc 16. For this purpose, in the present
form of embodiment, the drive element 32 is coupled with
limited radial and/or circumferential clearance to the el-
ement 26 by means of one (or more) appendage(s) 33
protruding radially towards the outside and fitted into cor-
responding seats 34 of the plate. The drive element 32
is coupled by means of an internal polygonal profile 35
(similar to that adopted for box-end wrenches) to the po-
lygonal profile 21 of the free end of the shaft 20, the cham-
fers 22 of which serve to facilitate the centring of the two
profiles and the respective engagement. The drive ele-
ment 32 is thus self-centring relative to the drive shaft 20
by which it is driven. The positioning between seal 24
and plate 31 is such that the rotation of the latter will not
be hindered by the presence of the seal 24 and, at the
same time, both will be kept bearing against the disc 16.
[0022] Provision is also made for the thrust-bearing el-
ement 26 to be made idle and not driven in rotation by
the shaft 20.

[0023] The whole of the movable portion 12 complete
with thrust-bearing element 26 and seal 24 lends itself
advantageously to the production of a kit for the retrofit-
ting of existing seed drills. It is sufficient in this case to
separate the old type of movable portion by removing the
hinge pin 13 and replacing the old movable portion with
the aforesaid kit. By reconnecting the pneumatic pipes
previously disconnected, the seed drill becomes ready
for use.

[0024] Among the principal advantages of the distribu-
tion element according to the invention is the fact that
the wear on the seal resulting from the sliding contact
with the seed selector disc is substantially reduced, if not
eliminated; the thrust-bearing element is self-centring,
thereby allowing easy opening and closing of the mova-
ble portion on the fixed portion of the housing; the system
additionally lends itself to easy retrofitting, all without re-
moving movable parts and/or operations of disconnect-
ing the sowing disc.

Claims

1. A seed distribution element (1) for precision pneu-
matic seed drills (3), of the type including:

- a sowing disc (16) which is rotated by a motor-
driven transmission shaft (20) at controlled
speed,

- a housing (10) with a fixed portion (11) in which
the shaft (20) is supported and a portion (12)
which is movable relative to the fixed portion (11)
and can be closed against it,

- a seed collection chamber (15) being defined
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in the fixed portion (11),

- a pneumatic suction chamber (17) being de-
fined in the movable portion (12),

- the sowing disc (16) being interposed between
the portions (11, 12) and having opposed sur-
faces delimiting the chambers (15, 17),

- the sowing disc (16) having at least one ring
of selector holes (23) extending between the op-
posed surfaces, and

- a seal (24) which is arranged on the movable
portion (12) and is capable of sliding contact with
the facing surface of the disc (16) when the por-
tions (11, 12) are closed against one another,
characterized in that the seed distribution ele-
ment (1) further comprises a thrust-bearing el-
ement (26) of the sowing disc (16), which thrust-
bearing element (26) is supported rotatably in
the movable portion (12) in order to withstand
at least some of the axial load produced by the
disc (16) on the seal (24).

A seed distribution element (1) according to Claim
1, wherein the thrust-bearing element (26) is rotated
with the disc (16) when the portions (11, 12) are
closed against one another.

A seed distribution element (1) according to Claim 1
or Claim 2, wherein the thrust-bearing element (26)
comprises a thrust-bearing plate (31) which can bear
on that surface of the sowing disc (16) which faces
the seal (24), in a zone radially inside of the ring of
holes (23).

A seed distribution element (1) according to Claim
3, wherein the thrust-bearing element (26) compris-
es a drive element (32) which is fixed for rotation with
the plate (31) and can be coupled with the drive shaft
(20) of the disc (16) when the portions (11, 12) are
closed against one another.

A seed distribution element (1) according to Claim
4, wherein the drive element (32) is self-centring rel-
ative to the drive shaft (20).

A seed distribution element (1) according to Claim 4
or Claim 5, wherein the drive element (32) comprises
a coupling member (33) which rotates jointly with the
thrust-bearing plate (31) but has radial and/or cir-
cumferential clearance so as to be self-centred dur-
ing rotational coupling with the drive shaft (20) of the
disc (16).

A seed distribution element (1) according to one or
more of the preceding claims, wherein the movable
portion (12) is hinged to the fixed portion (11).

A sowing element for precision seed drills (3) includ-
ing a frame (6) on which a seed distribution element

Page 4 of 10

10

15

20

25

30

35

40

45

50

55

10.

1.

(1) according to one or more of the preceding claims
is mounted.

A seed drill (3) comprising a supporting structure on
which a plurality of sowing elements according to
Claim 8 are mounted.

A kit for the retrofitting of seed distribution elements
(1) of precision pneumatic seed drills (3) wherein the
distribution elements (1) are of the type including:

- a sowing disc (16) which is rotated by a motor-
driven transmission shaft (20) at controlled
speed,

- a housing (10) with a fixed portion (11) in which
the shaft (20) is supported and a portion (12)
which is movable relative to the fixed portion (11)
and can be closed against it,

- a seed collection chamber (15) being defined
in the fixed portion (11),

- a pneumatic suction chamber (17) being de-
fined in the movable portion (12),

- the sowing disc (16) being interposed between
the portions (11, 12) and having opposed sur-
faces delimiting the chambers (15, 17),

- the sowing disc (16) having at least one ring
of selector holes (23) extending between the op-
posed surfaces, and

- a seal (24) which is arranged on the movable
portion (12) and is capable of sliding contact with
the facing surface of the disc (16) when the por-
tions (11, 12) are closed against one another,
characterized in that the kit comprises:

- the movable portion (12) pre-assembled with:
- athrust-bearing element(26) of the sowing disc
(16), which thrust-bearing element (26) is sup-
ported rotatably in the movable portion (12) in
order to withstand at least some of the axial load
produced by the disc (16) on the seal (24).

Akitaccording to Claim 10 wherein the movable por-
tion (12) and the thrust-bearing element (26) com-
prise one or more of the features of Claims 2 to 7.

Patentanspriiche

1.

Samenverteilungselement (1) flr pneumatische
Prazisionssdmaschinen (3), umfassend:

- eine Aussaatscheibe (16), die durch eine mo-
torbetriebene Getriebewelle (20) mit kontrollier-
ter Geschwindigkeit gedreht wird,

- ein Gehause (10) mit einem fixierten Bereich
(11), in dem die Welle (20) abgestitzt ist, und
mit einem Bereich (12), der bezlglich des fixier-
ten Bereichs (11) beweglich ist und gegen die-
sen geschlossen werden kann,
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- ein Saatgut-Sammelbehalter (15), der im fixier-
ten Bereich (11) ausgebildet ist,

- eine pneumatische Ansaugkammer (17), die
im beweglichen Bereich (12) ausgebildet ist,

- wobei die Aussaatscheibe (16) zwischen den
Bereichen (11, 12) angeordnet ist und gegenu-
berliegende Flachen aufweist, die die Kammern
(15, 17) begrenzen,

- wobei die Aussaatscheibe (16) zumindest ei-
nen Ring von Auswabhlléchern (23) aufweist, die
sich zwischen den gegenuberliegenden Fla-
chen erstrecken, und

- eine Dichtung (24), die auf dem beweglichen
Bereich (12) angeordnetist und einen Gleitkon-
takt mit der zugewandten Flache der Scheibe
(16) bilden kann, wenn die Bereiche (11, 12) ge-
geneinander geschlossen sind,

dadurch gekennzeichnet, dass das Samen-
verteilungselement (1) ferner ein Drucklagere-
lement (26) der Aussaatscheibe (16) aufweist,
wobei das Drucklagerelement (26) drehbeweg-
lich im beweglichen Bereich (12) abgestitzt ist,
um zumindest etwas der axialen Last standzu-
halten, die durch die Scheibe (16) auf der Dich-
tung (24) erzeugt wird.

Samenverteilungselement (1) gemafl Anspruch 1,
wobei das Drucklagerelement (26) mit der Scheibe
(16) gedreht wird, wenn die Bereiche (11, 12) ge-
geneinander geschlossen sind.

Samenverteilungselement (1) gemal Anspruch 1
oder Anspruch 2, wobei das Drucklagerelement (26)
eine Drucklagerplatte (31), die sich auf der Flache
der Aussaatscheibe (16) abstitzen kann, die der
Dichtung (24) zugewandt ist, in einem Bereich auf-
weist, der radial innerhalb des Lochrings (23) liegt.

Samenverteilungselement (1) gemaR Anspruch 3,
wobei das Drucklagerelement (26) ein Antriebsele-
ment (32) aufweist, das zur Drehung mit der Platte
(31) fixiert ist und mit der Antriebswelle (20) der
Scheibe (16) gekoppelt werden kann, wenn die Be-
reiche (11, 12) gegeneinander geschlossen sind.

Samenverteilungselement (1) gemal Anspruch 4,
wobei das Antriebselement (32) beziliglich der An-
triebswelle (20) selbstzentrierend ist.

Samenverteilungselement (1) gemal Anspruch 4
oder Anspruch 5, wobei das Antriebselement (32)
ein Kopplungselement (33) aufweist, das sich mit
der Drucklagerplatte (31) gemeinsam dreht, aber ei-
nen radialen und/oder umfangsmaRigen Abstand
aufweist, um somit wahrend einer drehbeweglichen
Kopplung mitder Antriebswelle (20) der Scheibe (16)
selbstzentrierend zu sein.
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10.

1.

Samenverteilungselement (1) gemal einem oder
mehreren der vorhergehenden Anspriiche, wobei
der bewegliche Bereich (12) gegen den fixierten Be-
reich (11) drehbar angeordnet ist.

Saatgutelement fiir Prazisionssdmaschinen (3) mit
einem Rahmen (6), auf dem ein Samenverteilungs-
element (1) gemaR einem oder mehreren der vor-
hergehenden Anspriiche befestigt ist.

Samaschine (3) mit einer Abstiitzanordnung, auf der
eine Mehrzahl von Saatgutelementen gemafR An-
spruch 8 befestigt ist.

Bausatz zur Nachriistung von Samenverteilungse-
lementen (1) von pneumatischen Prazisionssdma-
schinen (3), wobei die Verteilungselemente (1) um-
fassen:

- eine Aussaatscheibe (16), die durch eine mo-
torbetriebene Getriebewelle (20) mit kontrollier-
ter Geschwindigkeit gedreht wird,

- eine Gehause (10) mit einem fixierten Bereich
(11), in dem die Welle (20) abgestutzt ist, und
mit einem Bereich (12), der bezlglich des fixier-
ten Bereichs (11) beweglich ist und gegen die-
sen geschlossen werden kann,

- ein Saatgut-Sammelbehalter (15), derim fixier-
ten Bereich (11) ausgebildet ist,

- eine pneumatische Ansaugkammer (17), die
im beweglichen Bereich (12) ausgebildet ist,

- wobei die Aussaatscheibe (16) zwischen den
Bereichen (11, 12) angeordnet ist und gegenu-
berliegende Flachen aufweist, die die Kammern
(15, 17) begrenzen,

- wobei die Aussaatscheibe (16) zumindest ei-
nen Ring von Auswabhlléchern (23) aufweist, die
sich zwischen den gegeniberliegenden Fla-
chen erstrecken, und

- eine Dichtung (24), die auf dem beweglichen
Bereich (12) angeordnet ist und einen Gleitkon-
takt mit der zugewandten Flache der Scheibe
(16) bilden kann, wenn die Bereiche (11, 12) ge-
geneinander geschlossen sind,

dadurch gekennzeichnet, dass der Bausatz
aufweist:

- den beweglichen Bereich (12), der vormontiert
ist mit:

- einem Drucklagerelement (26) der Aus-
saatscheibe (16), wobeidas Drucklagerelement
(26) drehbeweglich im beweglichen Bereich
(12) abgestuitztist, um zumindest etwas der axi-
alen Last standzuhalten, die durch die Scheibe
(16) auf der Dichtung (24) erzeugt wird.

Bausatz gemaf Anspruch 10, wobei der bewegliche
Bereich (12) und das Drucklagerelement (26) ein
oder mehrere der Merkmale der Anspriiche 2 bis 7
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aufweisen.

Revendications

Elément de distribution de semences (1) pour des
semoirs pneumatiques de précision (3), du type
comprenant :

- un disque de semis (16) qui est entrainé en
rotation par un arbre de transmission motorisé
(20) a une vitesse controlée,

- un boitier (10) avec une partie fixe (11) dans
laquelle I'arbre (20) est supporté et une partie
(12) qui est mobile par rapport a la partie fixe
(11) et peut étre fermée contre cette derniere,
- une chambre de collecte de semences (15)
étant définie dans la partie fixe (11),

- une chambre d’aspiration pneumatique (17)
étant définie dans la partie mobile (12),

- le disque de semis (16) étant intercalé entre
les parties (11, 12) et ayant des surface oppo-
sées délimitant les chambres (15, 17),

- le disque de semis (16) ayant au moins une
bague de trous sélecteurs (23) s’étendant entre
les surfaces opposées, et

- un joint d’étanchéité (24) qui est agenceé sur la
partie mobile (12) etest capable d’entrer en con-
tact coulissant avec la surface en vis-a-vis du
disque (16) lorsque les parties (11, 12) sont fer-
mées 'une contre l'autre,

caractérisé en ce que I'élément de distribution
de semences (1) comprend en outre un élément
de palier de butée (26) du disque de semis (16),
lequel élément de palier de butée (26) est sup-
porté en rotation dans la partie mobile (12) afin
de résister au moins a une certaine partie de la
force axiale produite par le disque (16) sur le
joint d’étanchéité (24).

Elément de distribution de semences (1) selon la
revendication 1, dans lequel I'élément de palier de
butée (26) est entrainé en rotation avec le disque
(16) lorsque les parties (11, 12) sont fermées 'une
contre I'autre.

Elément de distribution de semences (1) selon la
revendication 1 ou la revendication 2, dans lequel
I'élément de palier de butée (26) comprend une pla-
que de palier de butée (31) qui peut s’appuyer sur
cette surface du disque de semis (16) qui fait face
au joint d’étanchéité (24), dans une zone radiale-
ment a l'intérieur de la bague de trous (23).

Elément de distribution de semences (1) selon la
revendication 3, dans lequel I'élément de palier de
butée (26) comprend un élément d’entrainement
(32) qui est fixé pour tourner avec la plaque (31) et
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10.

peut étre couplé avec I'arbre d’entrainement (20) du
disque (16) lorsque les parties (11, 12) sont fermées
I'une contre l'autre.

Elément de distribution de semences (1) selon la
revendication 4, dans lequel I'élément d’entraine-
ment (32) se centre automatiquement par rapport a
I'arbre d’entrainement (20).

Elément de distribution de semences (1) selon la
revendication 4 ou la revendication 5, dans lequel
I'élément d’entrainement (32) comprend un élément
de couplage (33) qui tourne conjointement avec la
plaque de palier de butée (31), mais a un jeu radial
et/ou circonférentiel afin d’étre centrée automatique-
ment pendant le couplage rotatif avec I'arbre d’en-
trainement (20) du disque (16).

Elément de distribution de semences (1) selon une
ou plusieurs des revendications précédentes, dans
lequel la partie mobile (12) est articulée par rapport
a la partie fixe (11).

Elément de semis pour des semoirs de précision (3)
comprenant un bati (6) sur lequel est monté un élé-
ment de distribution de semences (1) selon une ou
plusieurs des revendications précédentes.

Semoir (3) comprenant une structure de support sur
laquelle est montée une pluralité d’éléments de se-
mis selon la revendication 8.

Kit pour la modernisation des éléments de distribu-
tion de semences (1) de semoirs pneumatiques de
précision (3), dans lequel les éléments de distribu-
tion (1) sont du type comprenant :

- un disque de semis (16) qui est entrainé en
rotation par un arbre de transmission motorisé
(20) a une vitesse contrélée,

- un boitier (10) avec une partie fixe (11) dans
laquelle I'arbre (20) est supporté et une partie
(12) qui est mobile par rapport a la partie fixe
(11) et peut étre fermée contre cette derniere,
- une chambre de collecte de semences (15) qui
est définie dans la partie fixe (11),

- une chambre d’aspiration pneumatique (17)
qui est définie dans la partie mobile (12),

- le disque de semis (16) étant intercalé entre
les parties (11, 12) et ayant des surfaces oppo-
sées délimitant les chambres (15, 17),

- le disque de semis (16) ayant au moins une
bague de trous sélecteurs (23) s’étendant entre
les surfaces opposées, et

- un joint d’étanchéité (24) qui est agencé sur la
partie mobile (12) et est capable d’entreren con-
tact coulissant avec la surface en vis-a-vis du
disque (16) lorsque les parties (11, 12) sont fer-
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mées 'une contre l'autre,

caractérisé en ce que le kit comprend :

- la partie mobile (12) pré-assemblée avec :

- un élément de palier de butée (26) du disque
de semis (16), lequel élément de palier de butée
(26) est supporté en rotation dans la partie mo-
bile (12) afin de résister au moins a une certaine
partie de la force axiale produite par le disque
(16) sur le joint d’étanchéité (24).

11. Kit selon la revendication 10, dans lequel la partie
mobile (12) et I'élément de palier de butée (26) com-
prennent une ou plusieurs des caractéristiques se-
lon les revendications 2 a 7.
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