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(54) Title: BEVEL GEAR ARRANGEMENT FOR MOWER BLADES DRIVEN IN AN OSCILLATING MANNER
(54) Bezeichnung : WINKELGETRIEBEANORDNUNG FUR OSZILLIEREND ANGETRIEBENE MAHMESSER

(57) Abstract: The invention relates to a bevel gear arrangement for mower

blades driven in an oscillating manner, comprising a transmission housing
(1), an input shaft (35) which engages in the interior of the transmission
housing (1) through a housing opening (34), a rotor (4) which is mounted in
the transmission housing (1) so as to be rotatable about a first axis of rotation
(X) by means of at least one first bearing (6), the rotor (4) having a receiving
space (7) having a receiving opening (8). The bevel gear arrangement further
comprises a crankshaft (5) which engages in the receiving space (7) of the
rotor (4) through the receiving opening (8) and is mounted in the receiving
space (7) so as to be rotatable about a second axis of rotation (Y) by means
of at least one second bearing (20), a driving element (10) which is non-
rotatably connected to the rotor (4) and mounted so as to be rotatable about
the first axis of rotation (X) by means of at least one third bearing (13), and
support means (15) which are arranged in the transmission housing (1) and
on which the third bearing (13) is axially supported, the support means (15)
being releasably fastened to the transmission housing (1). The invention is
characterised in that the second axis of rotation (Y), about which the
crankshaft (5) is rotatably mounted, is arranged radially offset with respect to

the first axis of rotation (X) about which the rotor (4) is rotatably mounted,

and in that the input shaft (35) is mounted in the transmission housing (1) so
as to be rotatable about a third axis of rotation (X) arranged at an angle to the
first axis of rotation (X) by means of at least one fourth bearing (39).

[Fortsetzung auf der ndchsten Seite]
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TG).

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

Die Ertindung betrifft eine Winkelgetriebeanordnung fiir oszillierend angetriebene Mahmesser, mit einem Getriebegehduse (1),
einer Eingangswelle (35), die durch eine Gehédusedfthung (34) ins Innere des Getriebegehéuses (1) eingreitt, einem Rotor (4), der
im Getriebegehduse (1) iiber wenigstens ein erstes Lager (6) um eine erste Rotationsachse (X) drehbar gelagert ist, wobei der
Rotor (4) einen Aufnahmeraum (7) mit einer Aufhahmedffnung (8) aufweist, einer durch die Aufhahmeéffnung (8) in den
Aufhahmeraum (7) des Rotors (4) eingreifenden Kurbelwelle (5), die im Aufhahmeraum (7) iiber wenigstens ein zweites Lager
(20) um eine zweite Rotationsachse (Y) drehbar gelagert ist, einem mit dem Rotor (4) drehfest verbundenes und {iber wenigstens
ein drittes Lager (13) um die erste Rotationsachse (X) drehbar gelagertes Antriebselement (10), und im Getriebegehduse (1)
angeordnete Stiitzmittel (15), an denen sich das dritte Lager (13) axial abstiitzt, wobei die Stiitzmittel (15) 16sbar am
Getriebegehduse (1) befestigt sind, dadurch gekennzeichnet, dass die zweite Rotationsachse (Y), um die die Kurbelwelle (5)
drehbar gelagert ist, radial zur ersten Rotationsachse (X), um die der Rotor (4) drehbar gelagert ist, versetzt angeordnet ist, und
dass die Eingangswelle (35) im Getriebegehduse (1) iiber wenigstens ein viertes Lager (39) um eine winklig zur ersten
Rotationsachse (X) angeordnete dritte Rotationsachse (Z) drehbar gelagert ist.
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ANGULAR GEAR ARRANGEMENT FOR MOWER KNIVES DRIVEN IN AN OSCIL-
LATING MANNER

English transiation of documents filed according to Art. 34 PCT on 21 Nov. 2016

Description

The present invention relates to an angular gear arrangement for mower knife driven
in an oscillating manner, comprising a transmission housing, an input shaft, which
engages in the interior of the transmission housing through a housing opening, a
rotor, which is mounted in the transmission housing so as to be rotatable about a first
axis of rotation by means of at least one first bearing, the rotor having a receiving
space having a receiving opening, a crankshaft, which engages in the receiving
space of the rotor through the receiving opening and is mounted in the receiving
space, so as to be rotatable about a second axis of rotation by means of at least one
second bearing,a driving element, which is non-rotationally connected to the rotor
and mounted so as to be rotatable about the first axis of rotation by means of at least
one third bearing, and support means (25), which are arranged in the transmission
housing (1) and on which the third bearing (13) is axially supported, the support

means (15) being releasably fastened to the transmission housing (1),

DE 10 2004 037 580 A1 shows an angular gear arrangement for mower knives
driven in an oscillating manner. The known angular gear arrangement has a bevel
gear with an input shaft and a rotor being arranged at an angle to the input shaft. A
crankshaft is received eccentrically within the rotor. A driving element in form of a
bevel gear is non-rotationally mounted onto an inner longitudinal end of the rotor,

wherein the bevel gear is fixed by means of a shaft nut to the rotor. The bevel gear is
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axially supported on a rolling bearing. The rolling bearing is supported against an
annular axial shoulder being formed at the housing, wherein the axial shoulder
serves as support means and as stop element. In order to insert the bevel gear of
the rotor and the corresponding rolling bearing into the transmission housing, an ac-
cess opening is formed in an upper housing portion of the housing. The rolling bear-
ing is inserted from above into the housing interior and is pushed downwards until it
reaches the stop element. The rotor is inserted into the housing interior from below
through a housing opening being formed in the lower housing portion, and is pushed
into the bevel gear. Then, the shaft nut is screwed through the upper access opening
onto the rotor.

From EP 0 819 370 A1 a hand-guided, self-propelled working machine is known,
which has a drive device for a reciprocatingly moveable working tool. The drive de-
vice consists of a drive shaft being supported in a housing and being arranged paral-
lel to the axes of rotation of a crank and of a crankshaft. A bevel gear of a crank
gearing is non-rotationally connected to the crank, wherein the bevel gear is rotata-
bly supported relative to the housing by means of a ball bearing. The ball bearing is
detachably supported on the housing.

DE 922 309 C discloses a device for driving a reciprocatingly moving knife of a
mower by means of a rotating shaft, which, by means of a crank disc with a crank
pin, drives an oscillating lever. Said lever is rotatably mounted within a bearing jour-
nal that is arranged at a right angle to the movement plane of the knife. The said
lever is articulatedly connected at its one end to the knife. The crank pin is con-
nected to the crank disc being mounted to the rotating shaft, such that the longitudi-
nal axis of the crank pin intersects the axis of the rotating shaft at the axis of the
bearing journal, wherein the axis of the rotating shaft is arranged at a right angle to
the bearing journal of said lever.
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It is an object of the present disclosure to provide a gear arrangement which is easy

to mount and is easy to service.

The object is met according to the invention by an angular gear arrangement for
mower knives of the above named type, driven in an oscillating manner, such, that
the support means are detachably mounted on the transmission housing. According
to the invention it is thus provided, that the support means for the third bearing,
which support the driving element non-rotationally connected to the rotor, can be
detached, respectively removed for the assembly and dismantling of a bevel gearing
received in the transmission housing. In this manner the support means can be re-
moved from the housing interior, i.e. from a housing space enclosed by the trans-
mission housing, so that the third bearing and the driving element can be inserted in
an unimpeded manner into the housing interior. Because of the detachability of the
support means, the assembly of the angular gear arrangement is simplified, as the
insertion direction is not predetermined anymore by the abutment element support-

ing the third bearing and formed on the housing.

Preferably, the third bearing is supported with a lower face of the third bearing di-
rected towards the receiving opening on the support means. In other words, the sup-
port means are arranged below the third bearing, i.e. between the third bearing and
the receiving opening, in the housing interior. If the support means are detached or
removed, besides the rotor and the crankshaft, thus also the third bearing and the
driving element can be mounted from below, especially through a housing opening
engaged through by the crankshaft and/or the rotor. From below means a portion of
the angular gear arrangement in direction of the receiving opening or around the re-
ceiving opening of the rotor. Above the third bearing, an input shaft of the angular
gear arrangement, rotatably supported around a third axis of rotation, is arranged.
The third axis of rotation is aligned at an angle to the first and the second axis of ro-
tation. The terms at the top and bottom or above and below are, thus, to be under-
stood only in relation to the transmission housing, i.e. thus, an assembly position of
the transmission housing is not predetermined, so that the transmission housing it-

self does not have to be necessarily arranged with the receiving opening or the
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housing opening, engaged through by the crankshaft and/or the rotor, directed
downwards.

Advantageously, the support means can have a retaining ring, wherein the retaining
ring engages in an inner groove of the transmission housing extending in circumfer-
ential direction. Thus, the support means can be attached and again be detached in

an especially simple manner in the housing interior of the transmission housing.

Furthermore, at the lower face of the third bearing, a further detachable retaining ring
can be provided, which engages in a groove of the driving element extending in
circumferential direction. Thus, the ability for assembling the driving element and the
third bearing are improved, as the driving element during the insertion from below
through the receiving opening is supported on the lower face of the third bearing.
Furthermore, the rotor can be inserted in a simple manner into the driving element,
as the further retaining ring prevents a moving of the driving element upwards. Fur-
ther, the third bearing as well as the rotor and the driving element can additionally be

axially supported during the operation of the angular gear arrangement.

In a preferred manner, the extension of an inner diameter of the transmission hous-
ing is, starting from the driving element in the area of the largest outer diameter of
the driving element up to a housing opening, through which the crankshaft is passed,
always larger than the maximal outer diameter of the driving element. In other words,
the housing interior is sufficiently large formed, so that the third bearing and the driv-
ing element, i.e. through the housing opening, through which the crankshaft and/or
the rotor is engaged, can be inserted or again removed from below. Thus, not only
the rotor and the crankshaft, but also the third bearing and the driving element, as-
signed to the rotor, can be inserted from below through the housing opening into the
transmission housing or can be removed therefrom. Besides a further housing open-
ing, through which an input shaft of the bevel gear engages in the housing interior,
the transmission housing does not require a further access opening for the assembly
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of the bevel gear. Thus, a simple to be manufactured and compact transmission
housing is provided. In a known manner, the transmission housing can comprise fur-
ther smaller openings, for example for the ventilation, for the lubrication in form of
lubricating nipples or an inspection glass, wherein these openings are formed so
small, that the third bearing or the driving element cannot be passed through. These
openings are also not suitable for a shaft exit and are in diameter too small, to insert
for the drive necessary components into the housing interior through these small
openings. Especially, the diameters of these small openings are respectively not lar-
ger than 5 centimetres, especially not larger than 2 centimetres. Preferably, the
transmission housing is formed as a one-piece component. l.e. the one-piece trans-
mission housing has no removable housing lid or similar and encloses the housing
interior, respectively a housing space, in which the rotor and the crankshaft as well
as the input shaft are accommodated.

Furthermore, in the transmission housing at least one axial abutment element can be
provided, wherein an upper face of the third bearing, facing away from the receiving
opening or through which the crankshaft and/or the rotor are passed, abuts the
abutment element. In this manner, the assembly of the third bearing is simplified,
wherein the third bearing and the driving element can stili be inserted or removed
from below through the housing opening. Especially, the upper face and the lower
face of the third bearing are aligned parallel to each other.

According to an aspect of the present invention it is provided, that the crankshaft is
non-rotationally connected to a spur gear, wherein the crankshaft and the spur gear
are separate components. The spur gear, also called cylindrical gear, is always en-
gaged with an inner toothing, arranged concentrically in the transmission housing
relative to the first axis of rotation. Thus, the crankshaft has no own outer toothing
engaged with the inner toothing. Thus, the crankshaft can be designed independ-
ently of a transmission ratio, to be maintained because of the spur gear and the inner

toothing.
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Preferably, in an envelope face of the rotor, a through opening is provided such, that
the spur gear is insertable radially to the second axis of rotation through the through
opening into the receiving space. In this manner, the spur gear can be inserted
through the through opening, formed in the envelope face of the rotor, into the re-
ceiving space. When the spur gear is inserted, the crankshaft can be inserted from
below through the receiving opening into the receiving space and pushed into the
spur gear. Thus, the assembly of the crankshaft in the rotor is simplified. Further-
more, an outer diameter of the spur gear can be larger than an inner radius of the
first bearing supporting the rotor. Furthermore, a maximal radial distance between
the first axis of rotation and an outer circumference of the spur gear can be larger
than an inner diameter of the second bearing supporting the crankshaft. Because of
the separation of the spur gear from the crankshaft, the spur gear does not have to
be guided during the insertion by the first and/or the second bearing. Thus, the
crankshaft can be manufactured narrower than the spur gear, i.e. with a smaller

outer diameter.

According to a further aspect retaining means can be provided and formed such, that
the spur gear is axially retained. The retaining means can have a retaining washer,
wherein the retaining washer can engage in a circumferential groove of the crank-
shaft.

Furthermore, the retaining means can have a distance sleeve, through which the
crankshaft engages, wherein the distance sleeve is arranged between the spur gear
and the second bearing such, that the spur gear is axially supported on the second
bearing. Advantageously, the distance sleeve and the crankshaft can non-
rotationally be connected to each other. Furthermore, it can be provided, that the
distance sleeve and the crankshaft are non-rotationally connected to each other by
means of a tongue and groove connection, and that the crankshaft and the spur gear
are non-rotationally connected to each other by means of a tongue and groove con-
nection, wherein for the two tongue and groove connections, namely the tongue and

groove connection between the crankshaft and the spur gear and for the tongue and
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groove connection between the crankshaft and the distance sleeve, in total only one
single key is provided. Advantageously, the key engages for the tongue and groove
connections in a first axial groove of the spur gear and in a second axial groove of
the distance sleeve, aligned to the first axial groove. Thus, a simple to be manufac-
tured and to be mounted support and/or retaining of the spur gear is provided. The
one key can for example be a Woodruff Key. Generally, also other connections, es-
pecially a spur toothing, can be provided for the non-rotational connection of the dis-

tance sleeve to the crankshaft and/or for the spur gear to the crankshaft.

According to an embodiment of the present invention, the angular gear afrangement
can have a bevel gear with eccentric drive mechanism. The bevel gear can have on
the input-side an input shaft, which meshes by means of a bevel gear in the driving
element of the rotor. The driving element ¢an also be a bevel gear.

Independent of the design as bevel gear, the driving element and the rotor can be
two separate components. This simplifies the assembly of the angular gear ar-
rangement. The driving element can be non-rotationally connected for example by
means of a tongue and groove connection to the rotor. Furthermore, at least one

retaining ring or a shaft nut can fix the driving element on the rotor.

According to a further aspect of the present invention it can be provided, that the an-
gular gear arrangement has furthermore an input shaft, rotatably supported in the
transmission housing by means of at least one fourth bearing around a third axis of
rotation arranged at an angle to the first axis of rotation. The input shaft can be non-
rotationally connected to a further driving element, which is operatively connected to
the driving element assigned to the rotor. The input shaft can be connected to a drive
gear, especially a belt pulley. The drive gear can be non-rotationally connected di-
rectly to the further driving element by means of anti-rotation means. The anti-
rotation means are, preferably, radially distanced from the input shaft. The anti-

rotation means represent, thus, a direct rotary retaining between the drive gear and
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the further driving element. The direct anti-rotational connection between the drive
gear and the further driving element can be especially represented by at least one
pin-like element, which can be especially inserted into a first bore of the drive gear
distanced radially from the input shaft and into a second bore of the further driving
element assigned to the input shaft and which second bore is aligned axially to thé
first bore. The above named anti-rotation means do, however, not exclude, that the
input shaft can be non-rotationally connected to the drive wheel and/or to the further
driving element. For the axial retaining of the drive wheel on the input shaft, a shaft
nut can, for example, be screwed onto the input shaft or a retaining ring can be

clamped on.

A preferred embodiment of the invention is shown in the drawings and is described

in the following. Herein, it shows:

Fig. 1 a angular gear arrangement according to an embodiment in a sectional
view,
Fig. 2 a partial view of the angular gear arrangement along the line of inter-

section A-A of Fig. 1; and

Fig. 3 the angular gear arrangement of Fig. 1 in a perspective representation.

In the Figures 1 to 3 a angular gear arrangement according to an embodiment of the
present invention is shown. The angular gear arrangement has an eccentric drive, in
which a rotational movement is transformed into a translational reciprocating move-
ment for the oscillating drive of not shown mower knives of a harvesting machine in

farming alsc not shown.
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In Fig. 1 it is visible, that the angular gear arrangement has a transmission housing 1
formed as one piece and enclosing a housing space 2. In the transmission housing
1, a first housing opening 3 is formed, through which a rotor 4 and a crankshaft 5,

supported eccentrically to the rotor 4, engages in the housing space 2.

The rotor 4 is rotatably supported in the transmission housing 1 by means of a first
bearing 6 around a first axis of rotation X. The rotor 4 has an eccentrically arranged
receiving space 7 with a receiving opening 8 arranged parallel to the first housing
opening 3. In the receiving space 7, the crankshaft 5 is rotatably supported around a
second axis of rotation Y radially offset to the first axis of rotation X. At a longitudinal
end portion 8 of the rotor 4, arranged internally, a driving element 10 in form of a first
bevel gear is mounted. The first bevel gear 10 is non-rotationally connected by
means of a tongue and groove connection 11 to the rotor 4. Furthermore, a first re-
taining ring 12 is provided, which fixes the first bevel gear 10 axially on the rotor 4.
The first bevel gear 10 is rotatably supported by means of a third bearing 13 around
the first axis of rotation X. Furthermore, the first bevel gear 10 is axially supported by
means of a further retaining ring 17 on a lower face 14 of the third bearing 13, facing
the receiving opening 8 or the first housing opening 3, and on an upper face 17 of
the third bearing 13, facing away from the lower face 14. The third bearing 13 is
again supported with the lower face 14 on a second retaining ring 15. The second
retaining ring 15 is detachably attached on the transmission housing 1 and engages
in an inner groove 16 of the transmission housing 1, extending in circumferential di-
rection. On an upper face 17 of the third bearing 13, facing away from the lower face
14, an abutment element 18, projecting into the housing space 2, is provided. The
abutment element 18 is formed on the transmission housing 1 and has an annular
axial shoulder 19 extending in circumferential direction. in the assembled condition
of the third bearing 13, the upper face 17 of the third bearing 13 abuts the axial

shoulder 19 of the abutment element 18.

The crankshaft 5 is rotatably supported in the receiving space 7 of the rotor 4 by
means of a second bearing 20 and by means of a needle bearing 42 around the
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second axis of rotation Y offset radially to the first axis of rotation X. The second
bearing 20 is supported by means of a third retaining ring 43 axially on the rotor 4.
The crankshaft 5 is non-rotationally connected to a spur gear 21, wherein the crank-
shaft 5 and the spur gear 21 are separate components. In an envelope face 22 of the
rotor 4, a through opening 23 is provided such, that the spur gear 21 can radially be
inserted relative to the second axis of rotation Y through the through opening 23 into
the receiving space 7. The spur gear 21 engages in an inner toothing 24 arranged
concentrically to the first axis of rotation X in the housing space 2. The inner toothing
24 is formed on an inner ring which is detachably attached in the housing space 2 on
the transmission housing 1. The outer diameter D¢ of the spur gear 21 is larger than
an inner radius R of the first bearing 6. Furthermore, a maximal radial distance S
between the first axis of rotation X and an outer circumference 25 of the spur gear 21
is larger than an inner diameter D, of the second bearing 20.

In Fig. 2 the retaining means for the axial retaining of the spur gear 21 is highlighted
along the intersection line A-A shown in Fig. 1. In practice on the upper face 26 of
the spur gear 21 facing the bevel gear 10, a retaining washer 27 is provided, engag-
ing in a circumferential groove 28 of the crankshaft 5. On a lower face 29 of the spur
gear 21 facing away from the upper face 26, a distance sleeve 30 is provided. The
distance sleeve 21 is passed through by the crankshaft 5. The distance sleeve 30 is
arranged between the spur gear 21 and the second bearing 20 such, that the spur
gear 21 is axially supported by means of the distance sleeve 30 on the second bear-
ing 20. The distance sleeve 30 and the crankshaft 5 are non-rotationally connected
to each other by means of a tongue and groove connection. In practice, the spur
gear 21 has a first axial groove 31, extending parallel to the first or second axis of
rotation X, Y and radially directed to the interior and into which a Woodruff Key 32,
held in the crankshaft, engages. The distance sleeve 30 has also a second axial
groove 33, directed radially to the interior and forming together with the first axial
groove 31 a continuously extending groove. The Woodruff Key 32 is arranged such,
that it engages in the first axial groove 31 as well as in the second axial groove 33. In
this manner the spur gear 21 as well as the distance sleeve 30 are non-rotationally

connected by means of one Woodruff Key 32 to the crankshaft 5.



CA 02984342 2017-10-27

11

Besides the first housing opening 3, through which the rotor 4 and the crankshaft 5
pass, the transmission housing 1 has a second housing opening 34. An input shaft
35, rotatably supported by means of a fourth bearing 39 around a third axis of rota-
tion Z, is concentrically arranged to the second housing opening 34. On the input
shaft 35, a second bevel gear 36, which engages in the first bevel gear 10, is non-
rotationally attached. The second bevel gear 36 is rotatably supported by means of a
fifth bearing 44 around the third axis of rotation Z. The fifth bearing 44 is axially fixed
by means of a fourth retaining ring 45 on the transmission housing 1. On a longitudi-
nal end portion of the input shaft 35, arranged externally, a belt pulley is arranged,
which is attached by means of a shaft nut 46, screwed onto the input shaft 35, to the
input shaft 35. Furthermore, an anti-rotation pin 41 is provided, which engages in a
first bore of the belt pulley 40, radially distanced to the input shaft 35, and in a sec-
ond bore of the second bevel gear 36, aligned axially to the first bore, to non-
rotationally connect the belt pulley 40 to the second bevel gear 36. Generally, sev-

eral anti-rotation pins 41 can be provided in circumferential direction of the belt pul-
ley.

Besides the two housing openings 3, 34, the transmission housing 1 has only
smaller openings, which have a diameter of less than two centimetres. An opening
for a ventilation filter 37 and an opening for a lubricating nipple 38 belong thereto.

Because of the detachable design of the second retaining ring 15, the driven-sided
components of the bevel gear can be mounted in a simple manner from below
through the first housing opening 3. The extension of an inner diameter of the trans-
mission housing 1 from the first bevel gear 10 in the area of the largest outer diame-
ter D of the first bevel gear 10 up to the first housing opening 3 is always larger than
the maximal outer diameter D; of the first bevel gear 10. Thus, the housing space 3
is formed sufficiently large, so that the third bearing 13 and the first bevel gear 10
can be inserted from below through the first housing opening 3 into the housing
space 3.



CA 02984342 2017-10-27

12

Initially, the first bevel gear 10 is inserted together with the third bearing 13 through
the first housing opening 3 into the transmission housing 1. The two components 10,
13 are inserted so far into the housing space 2 till the upper face 17 of the third bear-
ing 13 abuts the axial shoulder 19 of the abutment element 18. In this assembly posi-
tion, the third bearing 13 is axially fixed by the retaining ring 15, wherein the retaining
ring 15 engages in the inner groove 16. Then, the preassembled unit of rotor 4 and
crankshaft 5 are also inserted from below through the first housing opening 3 into the
housing space 2. The longitudinal end portion 9 of the rotor 4 is pushed by the first
bevel gear 10. Only for the axial fixing of the rotor 4, the retaining ring 12 has to be
inserted through the second housing opening 34 into the housing space 2 and put
onto the longitudinal end portion 9 of the rotor 4. Followingly, the input shaft 35 and
the second bevel gear 36 can be inserted in the known manner through the second
housing opening 34 into the housing space 2. It is obvious, that the bevel gear can
again be dismantled in the reversed sequence, so that the description for the as-
sembly is valid in analogous manner also for the dismantling.
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Reference numerals list

W 0 ~N O O h~A W N -

N N N N N N NM DM N A a4 aa  ma a a &a a a a
Qo ~N O O DA W N a2 O O 0O N O 0Ol WwWN -~ O

transmission housing
housing space

first housing opening
rotor

crankshaft

first bearing
receiving space
receiving opening
longitudinal end portion
first bevel gear
tongue and groove connection
first retaining ring
third bearing

lower face

second retaining ring
inner groove

upper face A
abutment element
shoulder

second bearing

spur gear

envelope face
through opening
inner ring

outer circumference
upper face

retaining washer

circumferential groove



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
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lower face

distance sleeve
first axial groove
Woodruff Key
second axial groove
second housing opening
input shaft

second bevel gear
ventilation filter
lubricating nipple
fourth bearing

belt pulley
anti-rotation means
needle bearing
third retaining ring
fifth bearing

fourth retaining ring
shaft nut

retaining ring

upper face

outer diameter

inner diameter

outer diameter

inner radius

distance

first axis of rotation
second axis of rotation

third axis of rotation
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CLAIMS:

Angular gear arrangement for mower knife driven in an oscillating manner,

comprising
a transmission housing (1),

an input shaft (35), which engages in the interior of the transmission housing
(1) through a housing opening (34),

a rotor (4), which is mounted in the transmission housing (1) so as to be ro-
tatable about a first axis of rotation (X) by means of at least one first bearing

(6), the rotor (4) having a receiving space (7) having a receiving opening (8),

a crankshaft (5), which engages in the receiving space (7) of the rotor (4)
through the receiving opening (8) and which is mounted in the receiving space
(7), so as to be rotatable about a second axis of rotation (Y) by means of at
least one second bearing (20),

a driving element (10), which is non-rotationally connected to the rotor (4) and
which is mounted so as to be rotatable about the first axis of rotation (X) by

means of at least one third bearing (13),

wherein the second axis of rotation (Y), about which the crankshaft (5) is ro-
tatably supported, is arranged radially offset with respect to the first axis of ro-
tation (X) about which the rotor (4) is rotatably mounted, and wherein the input
shaft (35) is mounted in the transmission housing (1) so as to be rotatable
about third axis of rotation (Z) arranged at an angle to the first axis of rotation
(X) by means of at least a fourth bearing (39), and

support means (25), which are arranged in the transmission housing (1) and

on which the third bearing (13) is axially supported,
characterised in

that the support means (15) being releasably fastened to the transmission
housing , .
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Angular gear arrangement according to claim 1, characterised in that the third
bearing (13) is supported with a lower face (14) of the third bearing (13), di-
rected to the receiving opening (8), on the support means (15).

Angular gear arrangement according to any one of claims 1 or 2, character-
ised in that the support means have a retaining ring (15), wherein the retaining
ring (15) engages in an inner groove (16) of the transmission housing (1) ex-

tending in circumferential direction.

Angular gear arrangement according to any one of the preceding claims,
characterised in that the extension of an inner diameter of the transmission
housing (1) starting from the driving element (10) in the area of the largest
outer diameter (D3) of the driving element (10) up to a housing opening (3),
through which the crankshaft (5) passes, is always larger than the maximal
outer diameter (D) of the driving element (10).

Angular gear arrangement according to any one of the preceding claims,

characterised in that the transmission housing (1) is formed as one piece.

Angular gear arrangement according to any one of the preceding claims,
characterised in that in the transmission housing (1), at least one axial abut-
ment element (18) is provided, wherein an upper face (17) of the third bearing
(13), facing away from the receiving opening (8), abuts the abutment element
(18).

Angular gear arrangement according to any one of the preceding claims,
characterised in that the crankshaft (5) is non-rotationally connected to a spur
gear (21), wherein the crankshaft (5) and the spur gear (21) are separate

components.

Angular gear arrangement according to claim 7, characterised in that in an
envelope face (22) of the rotor (4) a through opening (23) is provided such,
that the spur gear (21) is radially insertable relative to the second axis of rota-
tion (Y) through the through opening (23) into the receiving space (7).
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Angular gear arrangement according to claim 7 or 8, characterised in that an
outer diameter (D4) of the spur gear (21) is larger than an inner radius (R) of
the first bearing (6).

Angular gear arrangement according to any one of claims 7 to 9, characterised
in that a maximal radial distance (S) between the first axis of rotation (X) and
an outer circumference (25) of the spur gear (21) is larger than an inner di-
ameter (Dy) of the second bearing (20).

Angular gear arrangement according to any one of claims 7 to 10, character-
ised in that retaining means (27, 30) are provided and formed such, that the
spur gear (21) is axially retained.

Angular gear arrangement according to claim 11, characterised in that the re-
taining means have a retaining washer (27), wherein the retaining washer (27)

engages in a circumferential groove (28) of the crankshatft (5).

Angular gear arrangement according to claim 11 or 12, characterised in that
the retaining means have a distance sleeve (30), through which the crankshaft
(6) passes, wherein the distance sleeve (40) is arranged between the spur
gear (21) and the second bearing (20) such, that the spur gear (21) is axially
supported on the second bearing (20).

Angular gear arrangement according to claim 13, characterised in that the
distance sleeve (30) and the crankshaft (5) are non-rotationally connected to
each other.

Angular gear arrangement according to claim 14, characterised in that the dis-
tance sleeve (30) and the crankshaft (5) are non-rotationally connected to
each other by means of a tongue and groove connection, and that the crank-
shaft (5) and the spur gear (21) are non-rotationally connected to each ather
by means of a tongue and groove connection, wherein for the tongue and
groove connection between the crankshaft (5) and the spur gear (21) and for
the tongue and groove connection between the crankshaft (5) and the dis-
tance sleeve (30) in total only a single key (32) is provided.
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Angular gear arrangement according to claim 15, characterised in that the key
(32) for the tongue and groove connections engages in a first axial groove (31)
of the spur gear (21) and in a second axial groove (33) of the distance sleeve

(30) aligned to the first axial groove (31).

Angular gear arrangement according to any one of the preceding claims,

characterised in that the angular gear arrangement comprises furthermore:

a further driving element (36), non-rotationally connected to the input shaft
(35) and operatively connected to the driving element (10) assigned to the ro-
tor (4),

a drive wheel (40) connected to the input shaft (35),

wherein the drive wheel (40) is non-rotationally connected directly to the fur-
ther driving element (36) by means of anti-rotation means (41).
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