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(57) Abstract: Herein an encoder arrange-
ment (2) adapted to be used with a rotary
milking platform is disclosed. The encoder
arrangement (2) comprises an encoder com-
prising an encoder axle rotatabie about an

encoder axis (12), an encoder wheel (6)
8 connected to the encoder axle, and a sus-
pension arrangement (8) supporting the en-
coder and the encoder wheel (6). The en-
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coder and the encoder wheel (6) are ar-
ranged on a movable portion (14) of the
suspension arrangement (8). The movable
portion (14) is biased towards the rotary
milking platform. The movable portion (14)
is pivotable about a pivot axis (16), and the

12

Fig. 3

pivot axis (16) extends substantially per-
pendicularly to the encoder axis (12). Fur-
ther a rotary milking platform arrangement
is disclosed.
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Encoder Arrangement and Rotary Milking Platform Arrangement

TECHNICAL FIELD
The present invention relates to an encoder arrangement adapted to be used with a rotary
milking platform. The present invention further relates to a rotary milking platform

arrangement.

BACKGROUND

Milking systems comprising rotary platforms are known in the art. In such a milking system,
animals stand on the rotary platform while they are being milked. A rotary encoder is
connected to the rotary platform. The rotary encoder may be used e.g. for controlling a speed
of the platform, keeping track of a position of the platform, and/or indexing the platform. The
milking system may be fully automatic, i.e. {eat cups of the milking system are attached
automatically to the teats of the animals, or the teat cups may be attached manually to the

{eats of the animals.

US 2011/308467 discloses a systerm and a method for controlling the speed of a rotary
mitking platform using a rotary encoder. in Fig. 1C the rotary encoder is illustrated. The rotary
encoder includes an electromechanical device operable to convert an angular position of a
shaft into an electrical signal. The rotary encoder comprises the shaft to which a rotary
encoder wheel is coupled. The rotary encoder wheel abuts against the platform and is thus

rotated by the platform when the platform rotates.

As illustrated herein in Fig. 1, the rotary encoder of US 2011/308467 is attached to an arm
{A} which is pivotable about a vertical axis (B). Thus, the shaft of the rotary encoder and the
vertical axis are substantially paraliel. The arm and the rotary encoder are pivotably biased
towards the rotary platform about the vertical axis. The arm is arranged at an acute angle to
the periphery of the rotary platform. The force acting on the rotary encoder wheel and the
rotary encoder thus, will differ depending on the direction of rotation of the rotary platform.
This may lead to strain on the shaft and/or encoding errors in the rotary encoder. Moreover,
encoding errors may be caused by unevenness of the rotary milking platform or an oval
shape of the rotary milking platform since a pivoting of the arm about the vertical axis (B),
with the rotary encoder wheel in contact with the rotary platform will rotate the shaft of the

encoder.
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SUMMARY

it is an object of the present invention at least to alleviate the above mentioned problems.

According to an aspect of the invention, the object is achieved by an enceder arrangement
adapted to be used with a rotary milking platform, the encoder arrangement comprising:

- an encoder comprising an encoder axle rotatable about an encoder axis,

- an encoder wheel connected to the encoder axle, the encoder wheel being adapted to abut
against a surface of the rotary milking platform, and

- @ suspension arrangement supporting the encoder and the encoder wheel. The encoder
and the encoder wheel are arranged on a movable portion of the suspension arrangement,
the movable portion heing biased towards the rotary milking platform. The movable portion is
pivotable about a pivot axis, wherein the pivot axis extends substantially perpendicularly to

the encoder axis.

Since the pivot axis extends substantially perpendicularly to the encoder axis, any
unevenness of the rotary mitking platform or an oval shape of the rotary milking platform wijl
not lead to any rotation of the encoder axle. Moreover, the pivat axis extending substantially
perpendicularly to the encoder axis arrangement entails that conditions are achieved for the
encoder wheel! to be biased symmetrically on the suspension arrangement towards the rotary
platform, with respect to the two rotation directions of the rotary milking platform. Thus, the
sncoder may be operated without difference in biasing force, independent of the rotational

direction of the rotary milking platform. As a result, the above mentioned object is achieved.

The rotary milking platform may comprise a number of milking cubicles arranged on the
rotatory milking platform. The animals stand on the rotary platform, one animal per milking
cubicle, while they are being milked. One or more milking machines comprising a number of
teat cups, flexible milk and vacuum conduits, pulsators, a vacuum source, and milk collection
vessels are utilized for milking the animals standing on the rotary milking platform. The teat
cups of the milking machine/s may be connected manually to the teats of the animals.
Alternatively, the teat cups may be connected automatically to the teats of the animals. Also
other milking related actions may be performed automatically, such as cleaning of the teats

prior to milking and treating the teats with a disinfectant after milking.

The rotary encoder may be used e.g. for controlling a speed of the platform, keeping track of
a position of the platform, and/or indexing the platform. The rotary encoder may comprise an
electromechanical device operable to convert an angular position of a shaft into an electrical

signal.



10

i5

20

25

30

35

WO 2015/053702 PCT/SE2014/051195

3
According to embodiments, the pivot axis may extend substantially horizantally and the
encoder axis may extend substantially vertically, when the encoder arrangement is arranged

to engage with a rotary milking platform.

According to embodiments, the encoder arrangement may comprise a pivot axle, the pivot
axis extending through and along the pivot axle, wherein the encoder axis may cross the
pivot axie seen in a direction perpendicularly to the pivot axie. In this manner the encoder
wheel on the suspension arrangement may be biased symmetrically towards the rotary
platform, i.e. symmetrically with respect to the two rotation directions of the rotary milking
platform. Thus, the encoder arrangement may be operated without difference in biasing

force, independent of the rotational direction of the rotary milking platform.

According to embodiments, the suspension arrangement may comprise a fixed portion
adapted to be fixedly arranged adjacent to, and separate from, the rotary milking platform,
wherein the pivot axis may be arranged between the fixed portion and the movable portion.
in this manner the movable portion of the suspension arrangement may be biased from the

fixed portion towards the rotary milking platform, pivotably about the pivot axis.

According to embodiments, the encoder arrangement may comprise a biasing member,
wherein the biasing member is arranged between the fixed portion and the movable portion
to pivet and bias the movable portion about the pivot axis and fowards the rotary milking

platform.

According to embodiments, the biasing member may comprises a compression spring. in this
manner the biasing of the movable portion may be achieved by the compression spring being
arranged between the fixed portion and the movable portion pressing the movable portion

away from the fixed portion.

According to embodiments, the encoder wheel may be pivotably supported by at least one
bearing in the movable portion of the suspension arrangement. In this manner the encoder
wheel is supported by a bearing separate from any bearings in the encoder. Thus, the
encoder may be relieved from forces acting perpendicularly to the encoder axie on the

encoder axle.

According to embodiments, the encoder wheel may be pivotably supported by a first bearing
on one side of the encoder whesl and by a second bearing on an opposite side of the

encoder wheel. In this manner the encoder wheel is supported by bearings separate from
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any bearings in the encoder. The encoder may be relieved from forces acting perpendicularly
to the encoder axle on the encoder wheel, as well as torgue acting on the encoder wheel.
The encoder arrangement may thus be insensitive {o rotation changes of the rotary milking
platform. Thus, a robust suspension of the encoder wheel, separate from the encoder itself,

may be achieved.

According to embodiments, the encoder wheel may comprise a circumferential friction
surface. In this manner the encoder wheel may reliably engage with the rotary mitking
platform.

According to embodiments, the encoder wheel may comprise an cuter convex surface
adapted to abut against the rotary milking platform. Thus, the encoder wheel may have
substantially the same rotational diameter abutting against the rotary milking platform, also if
the encoder wheel should abut against the rotary milking platform with the encoder axis other
than parallel with a relevant surface of the rotary milking platform. it is noted that this is not
case in the prior art comprising encoder wheels with flat outer surfaces, such as in

US 2011/308487, wherein a slight deviation from a parallel encoder axis with the relevant

rotary milking platform surface will lead to diameter differences and encoding errors.

According to a further aspect of the invention, the object is achieved by a rotary milking
platform arrangement comprising a rotary milking platform and an encoder arrangement

according to any aspect or embodiment disclosed herein.

Further features of, and advantages with, the present invention will become apparent when

studying the appended claims and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Various aspects of the invention, including its particular features and advantages, will be
readily understood from the example embodiments discussed in the following detailed
description and the accompanying drawings, in which:

Fig. 1 iliustrates a rotary encoder according to the prior art,

Fig. 2 illustrates a portion of an encoder arrangement according to embodiments,

Fig. 3 illustrates an encoder arrangement according to embodiments,

Fig. 4 illustrates a cross section through a portion of the encoder arrangement fllustrated in
Fig. 3, and

Fig. b illustrates a rotary milking platform arrangement according to embodiments.
g g g
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DETAILED DESCRIPTION
Aspects of the present invention will now be described more fully. Like numbers refer to like
elements throughout. Well-known functions or constructions will not necessarily be described

in detail for brevity and/or clarity.

Fig. 2 illustrates a portion of an encoder arrangement 2 according to embodiments. The
encoder arrangement 2 comprises an encoder 4, an encoder wheel 6, and a suspension
arrangement 8 supporting the encoder 4 and the encoder wheel 8. The encoder 4 comprises
an encoder axle 10 rotatable about an encoder axis 12. The encoder wheel 6 is connected to
the encoder axie 10. The encoder wheel 6 is adapted to abut against a surface of a rotary
milking platform, see Fig. 5. Thus, the encoder wheel 6 is rotated by the rotary milking
platform when the rotary milking platform is rotated. The rotation of the encoder wheei 8 is

transferred via the encoder axle 10 to electromechanical parts arranged in the encoder 4.

The encoder 4 and the encoder wheel 8 are arranged on a movabie portion 14 of the

suspension arrangement 8.

in these embodiments an optional further encoder 4’ is iliustrated. The further encoder 4' is
also arranged on the encoder axie 10. Thus, two encoders 4, 4’ rotated by one encoder
wheel § are provided. Each encoder 4, 4’ may be provided for a different controf system of
the rotary milking platform, and/or a mitking system, and/or animal treatment system such as
systems for teat cleaning or teat disinfecting. Alternatively, the further encoder 4’ may be

provided redundantly, as a spare encoder in case the encoder 4 should malfunction.

The encoder wheel 8 may comprise a circumfarential friction surface 11, e.g. made from
rubbier or TPE (Thermo Plastic Elastomer). 10. The encoder whee! 6 comprises an outer
convex surface 13 adapted to abut against the rotary milking platform. The outer convex
surface 13 is convex seen in a cross section through the encoder wheel 6 in a plane along

the encoder axis 12.

Fig. 3 illustrates an encoder arrangement 2 according to embodiments, adapted to be used
with a rotary milking platform. The encoder arrangement 2 comprises the portion illustrated in
Fig. 2. The encoders are covered by a protective shield 15. Fig. 4 iffustrates a cross section

along the line IV-IV in Fig. 3. In the following reference will be made both to Fig. 3 and Fig. 4.
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&
The movable portion 14 of the suspension arrangement 8 is pivotable about a pivot axis 16.
The suspension arrangement 8 comprise a fixed portion 18 adapted fo be fixedly arranged
adjacent to, and separate from, the rotary milking platform. The suspension arrangement 8
comprise a pivot axie 20. The pivot axis 16 extends through and along the pivot axie 20. The
pivot axis 16 and the pivot axie 20 are arranged between the fixed portion 18 and the
movable portion 14. The pivot axle 20 connects the movable portion 14 to the fixed portion
18.

The pivot axis 16 extends substantially perpendicularly to the encoder axis 12. More
specifically, the encoder axis 12 crosses the pivot axle 20 seen in a direction perpendicularly
to the pivot axle 20, i.e. as illustrated in Fig. 4. This encompasses the encoder axis 12 and
the pivot axis 18 extending in one and the same plane, as well as the encoder axis 12 and
the pivot axis 18 extending in different planes, as in the embodiments illustrated in Figs. 3
and 4.

The movable portion 14 is adapted to be biased towards the rotary milking platform. For this
purpose the encoder arrangement 2 comprises a biasing member 22. The biasing member
22 1s arranged between the fixed portion 18 and the movable portion 14, and biases the
movable portion 14 fo pivot about the pivet axis 18 towards the rotary milking platform. The
biasing member 22 comprises a compression spring 24, such as a helical spring. A first end
26 of the compression spring 24 is connected to the fixed portion 18. A second end 28 of the

compression spring 24 is connected to an arm member 30 of the movable portion 14.

Since the encoder axis 12 crosses the pivot axie 20, as discussed above, the encoder wheel
6 is mountad on the suspension arrangement to be biased symmetrically towards the rotary
platform, i.e. symmetrically with respect to the two rotation directions of the rotary milking
platform. Thus, irrespective of the rotation direction of the rofary platform, the encoder may
be operated without difference in biasing force, independent of the rotational direction of the

rotary milking platform.

The encoder wheel 6 is pivotably supported by at least one bearing 32 in the movable portion
14 of the suspension arrangement 8. The at least one bearing 32 is separate from the
encoder of the encoder arrangement 2. In these embodiments, the encoder wheel 8 is
pivotably supported by a first bearing 32 on one side of the encoder wheel 6 and by a second
bearing 32’ on an opposite side of the encoder wheel 6. Naturally, the first and second

bearings 32, 32" support the encoder wheel 6 pivotably about the encoder axis 12.
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7
As illustrated in Fig. 3, the encoder arrangement 2 is positioned to engage with a rotary
milking platform, see also Fig. 6. In this position the pivot axis 16 extends substantially
horizontally and the encoder axis 12 extends substantially vertically. Thus, the encoder
wheel © is arranged fo abut against a substantially vertical surface of the rotary milking
platform. Alternatively, the encoder axis 12 could instead extend substantially horizontally.
Arranged in such a position the encoder 6 would be arranged to abut against a substantially

horizontal surface of the rotary milking platform.

Fig. § illustrates a portion of a rotary milking platform arrangement 34 according to
embodiments. The rotary milking platform arrangement 34 comprises a rotary milking
platform 35 and an encoder arrangement 2 according to any aspect or embodiment
disclosed hersin. The encoder wheel 8 of the encoder arrangement 2 abuts against a surface
36 of the rotary milking platform 35. The surface 36 extends circumferentially and
continuously around the rotary milking platform 35. The fixed portion 18 of the encoder
arrangement 2 is connected to a post 38 of the rotary milking platform arrangement 34, The
post 38 is arranged siationary beside the rotary milking platform 35. Thus, supported by the
fixed portion 18, the movable portion 14 is biased towards the rotary milking platform 35 by

the biasing member 22.

Mentioned purely as an example, the rotary milking platform 35 may have a diameter of 10 -
30 meters, the movable portion 14 may have a length of approximately 30 cm from the pivot
axis 16 to the encoder wheel 6, the fixed portion 18 may have a length of approximately 15
em from the pivof axis 16 to the biasing member 22, and the encoder whee! 8 may have a

diameter of approximately 18 cm.

This invention should not be construed as limited to the embodiments sst forth hersin. A
person skilled in the art will realize that different features of the embodiments disclosed
herein may be combined to create embodiments other than those described herein, without
departing from the scope of the present invention, as defined by the appended claims. ltis
also understood by those skilled in the art that the encoder whee! 8 may abut against an
inner circumferential surface of the rotary milking platform instead of the illustrated outer
cireumferential surface 36. Similarly, the encoder wheel 6 may abut against a horizontal
surface of the rotary milking platform, such as an underside of the rotary milking platform.
The encoder 4 may be arranged above the encoder wheel 8, instead of below as illustrated
in Fig. 2. The fixed portion 18 may be directly connected to the floor adjacent to the rotary

milking platform.
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8
Although the invention has been described with reference to example embodiments, many
different alterations, modifications and the like will become apparent for those skilled in the
art. Therefore, it is to be understooed that the foregoing is fllustrative of various example

embodiments and that the invention is defined only the appended claims.

As used hersin, the term "comprising” or "comprises” is open-ended, and includes one or
more stated features, elements, steps, components or functions but does not preciude the

presence or addition of one or more other features, slements, steps, componants, functions
or groups thereof.
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CLAIMS

1. An encoder arrangement (2) adapted to be used with a rotary milking platform, the
encoder arrangement {2) comprising:

~ an encoder (4) comprising an encoder axle (10) rotatable about an encoder axis (12),

- an encoder wheel (5} connected to the encoder axle (10), the encoder wheel (8) being
adapted to abut against a sutface of the rotary milking platform, and

- a suspension arrangement (8) supporting the encoder and the encoder wheel (6}, wherein
the encoder (4) and the encoder wheel (6) are arranged on a movable portion {14) of the
suspension arrangement (8), the movable portion (14) being biased towards the rotary
milking platform,

characterised in that the movable portion (14) is pivotable about a pivot axis {16), wherein

the pivet axis (16) extends substantially perpendicularly to the encoder axis (12).

2. The encoder arrangement (2) according to claim 1, wherein the pivot axis (16) extends
substantially horizontally and the encoder axis (12) extends substantially vertically, when the

encoder arrangement (2) is arranged to engage with a rotary milking platform.

3. The encoder arrangement (2) according to claim 1 or 2, comprising a pivot axle (20), the
pivot axis (16) extending through and along the pivoet axle (20), wherein the encoder axis (12)

crosses the pivot axie (20) seen in a direction perpendicularly to the pivot axie (20).

4. The encoder arrangement (2) according to any one of the preceding claims, wherein the
suspension arrangement (8) comprises a fixed portion (18), adapted to be fixedly arranged
adjacent to, and separate from, the rotary milking platform, wherein the pivot axis (18) is

arranged between the fixed portion (18} and the movable portion (14).

5. The encoder arrangement (2) according to claim 4, comprising a blasing member (22),
wherein the biasing member (22} is arranged between the fixed portion (18) and the movable
portion (14) to pivot and bias the movable portion (14) about the pivot axis (16) and fowards
the rotary milking platform.

6. The encoder arrangement (2) according to claim 5, wherein the biasing member (22)

comprises a compression spring (24).

7. The encoder arrangement (2) according to any one of the preceding claims, wherein the
encoder whee! (8) is pivotably suppotted by at least one bearing (32) in the movable poriion

{14} of the suspension arrangement (8).
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8. The enceder arrangement (2) according to any one of the preceding claims, wherein the
encoder wheel (6) is pivotably supported by a first bearing (32) on one side of the encoder

wheel (8} and by a second bearing (32") on an opposite side of the encoder wheel (8).

5 9 The encoder arrangement (2} according to any one of the preceding claims, wherein the

encoder wheel (6) comprises a circumferential friction surface {11).
10. The encoder arrangement (2) according to any one of the preceding claims, wherein the
encoder wheel (8) comprises an outer convex surface (13) adapted to abut against the rotary

10 milkking platform.

11. A rotary mitking platform arrangement {34) comprising a rotary milking platform (25) and

an encoder arrangement {2) according o any one of the preceding claims.

15
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