PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 : (11) International Publication Number: WO 93/00002
A01J 7/00 AL | 43) International Publication Date: 7 January 1993 (07.01.93)
(21) International Application Number: PCT/SE92/00457 | (81) Designated States: CA, CS, FI, HU, JP, NO, PL, RU, US,

(22) International Filing Date: 23 June 1992 (23.06.92)

(30) Priority data:

9101997-6 SE

28 June 1991 (28.06.91)

(71) Applicant (for all designated States except US): ALFA-LA-
VAL AGRICULTURE INTERNATIONAL AB [SE/
SE]; Box 39, S-147 21 Tumba (SE).

(72) Inventors; and

(75) Inventors/Applicants (for US only) : NILSSON, Rutger [SE/
SE]; Solvdigen 18, S-151 57 Sodertiilje (SE). OLOFS-
SON, Hans [SE/SE]; Skogsvigen 17, S-141 44 Huddinge
(SE). .

(74) Agent: CLIVEMO, Ingemar; Alfa-Laval AB, S-147 80
Tumba (SE).

European patent (AT, BE, CH, DE, DK, ES, FR, GB,
GR, IT, LU, MC, NL, SE).

Published
With international search report.

(54) Title: A DEVICE FOR AUTOMATIC REMOVAL OF MILKING MEANS

(57) Abstract

A device for automatic removal of a milking means
(6) comprises an operating unit (2) having a cord drum with
a cord (13), and a driving means for turning the cord drum
for winding the cord on the latter. The free end of the cord is
connected to the milking means, whereby the cord pulls the
milking means off the teats of the animal, as the cord drum
is turned by the driving means. According to the invention
the driving means comprises a pneumatically operated mo-
tor. The advantage is that the operating unit can be made
compact and with a low weight, and that the milker can un-
wind the cord without any substantial resistance from the
motor, when the motor is inactivated.
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A DEVICE FOR AUTOMATIC REMOVAL OF MILKING MEANS.

The present invention relates to a device for automatic
removal of a milking means from the teats of an animal
after finished milking. The removal device comprises a
frame, and an operating unit carried by the frame. The
operating unit has a rotatable cord drum, a cord, which
is windable on the cord drum and provided with a connec-
tion member at its free end for connection to the mil-
king means to be removed, and a driving means arranged
to turn the cord drum for winding up the cord, so that
the milking means is pulled off the teats of the animal.

A removal device of this kind is known from DD 233 480.
The known device is compact and therefore especially
suited for portable milking equipments for serving tied
up cows. However, it has a serious drawback, since the
driving means for winding up the cord is constituted by
a relatively strong spiral spring. As a conseguence, the
milker has to tighten the spiral spring when unwinding
the cord to connect the connection member to a milking
means which previously has been applied on the teats of
a cow. The reason why a spiral spring has to be relati-
vely strong is due to the fact that a modern milking
means comprising teat cups, hoses and a teat cup claw,
has a weight of about three kg. Therefore, the spiral
spring should be able to generate a pulling power corre-
sponding to at least five kg. The frequent tightenings
of a spiral spring against the action of said pulling
power, when applying the milking means on the cows to be

milked, of course will be laborious for the milker.

The object of the present invention is to provide a
compact low-weight device for automatic removal of a
milking means, which device is easy to connect to a

milking means applied on the teats of a cow.
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This object is obtained by means of a device of the kind
described initially, which primarily is characterized in
that the driving means comprises a pneumatically opera-
ted motor. As a result the cord can be easily unwinded
without any substantial resistance from the motor, when
this is inactivated. The motor is suitably connectable
to the necessary air conducting vacuum conduits for
providing the pulsating pressure in the teat cups of the

milking means.

Preferably, the pneumatiqally operated motor is a rota-
ting sliding vane motor, whereby the automatic removal
device can be designed particularly compact. (As an
alternative the motor may comprise a number of small
piston-cylinder means, for instance of the well-known
arrangement which consists of four piston-cylinder means
orientated in a cross and in engagement with a slide in
the centre of the cross, the slide being connected to

the cord drum for turning the latter).

With advantage, the motor is in drivable engagement with
the cord drum via a reduction gearing, suitably a plane-
tary gearing. The gear ratio of the reduction gearing
should be chosen in the interval of 1:3 to 1:8. The
reduction gearing enables use of a cord drum with a
relatively large diameter. This leads to that the requi-
red turning moment for turning the cord drum will be
approximately unchanged during the entire upwinding of
the cord, since the diameter of the formed cord coil on
the large coil drum only increases insignificantly
during the upwinding. Said unchanged turning moment has
the consequence that the rotational speed of the rota-
ting sliding vane motor can be kept substantially con-
stant during the upwinding of the cord, which ensures
the required output of the relatively small motor.
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In this connection it should be noted that for compensa-
ting an increased turning moment for turning the cord
drum, the power of the rotating sliding vane motor
cannot be increased by increasing the pressure differen-
ce across the motor. This is so because the existing
vacuum conduit, to which the motor is connected, usually
distributes a vacuum of at most 50 kPa, which cannot be
increased. In addition, it should be unsuitable to
choose a stronger motor as an alternative for enabling a
higher output, because in such a case the removal device

would become heavier and more bulky.

According to a preferred embodiment of the removal
device according to the invention the motor has a rotor
shaft, which is provided with a number of pairs of
vanes. The vanes in each vane pair are slidable along
the same radial direction relative to the rotor shaft. A
housing forms a cylindrical rotor chamber in which the
rotor shaft extends in parallel to the centre axis of
the rotor chamber. The rotor chamber is divided by the
vanes into separate chambers orientated after one ano-
ther around the rotor shaft. Preferably, the vanes in
each vane pair abut against one another via spacing
members, whereby each vane pair together with their
associated spacing members forms a unit which is radial-
ly slidable relative to the rotor shaft. As a result the
frictional resistance between the vanes and the walls of
the rotor chamber will be relatively weak during opera-
tion of the sliding vane motor, as compared with con-
ventional sliding vane motors, the vanes of which abut
against the walls of the rotor chamber under the in-

fluence of springs.

Suitably, the extension of the cylindrical rotor chamber
transverse to the rotor shaft is substantially constant
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along the circumference of the rotor chamber, which

gives the rotor chamber a slightly elliptically formed

cross-section.

The removal device according to the invention is descri-
bed in more detail in the following with reference to
the accompanying drawings, in which figure 1 shows a
milking equipment with a removal device according to the
invention, figure 2 shows a side view of an operating

unit of the removal device according to figure 1, figure

3 shows a view from above of the operating unit accor-

ding to figure 1, figure 4 shows a view of a longitudi-

nal section through the operating unit according to

_figure 2, and figure 5 shows a view of a section along

the line V-V in figure 4.

The milking equipment shown in figure 1 comprises a
frame 1, on which an operating unit 2 and a control
means 3 are attached. The frame 1 is by means of a clamp
4 suspendable from existing pipe conduits, for instance
a vacuum conduit 5. From a milking means 6, comprising
four teat cups 7 and a teat cup claw 8, a milk hose 9
and a pulsation hose 10 extend to a milk flow meter 11
and a pulsator 12, respectively, carried by the frame 1.
A cord 13 extends from the operating unit 2 to the teat
cup claw 8 and is connected to the latter by means of a
connection member 14. From the milk flow meter 11 and
the pulsator 12 a milk hose 15 and an air hose 16,
respectively, extend upwards to a connection member 17,
which is arranged on a milk conduit 18. The upper ends
of the hoses 15 and 16 are provided with means for quick
engagement with the connection member 17. The connection
member 17 is adapted to connect the milk hose 15 and the

air hose 16 to the milk conduit 18 and the wvacuum con-

duit 5, respectively.
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The operating unit 2 comprises a pneumatically operated,
rotating sliding vane motor 19, a cord drum 20, and a
planetary gearing 21, which is connected between the

motor 19 and the cord drum 20.

The motor 19 has a rotor shaft 22 with a circular cy-
lindrical mantle 23. In the mantle 23 there are four
radial pockets 24 arranged in two pairs of opposite
pockets extending transversely to one anothef. Four
vanes 25-28 are slidable in the pockets 24. Each pair of
opposite vanes 25,27 and 26,28 abut against one another
via spacing members in the form of two cylindrical pins
29,30 and 31,32. As a result each pair of vanes 25,27
and 26,28 together with their respective associated pins
29,30 and 31,32 forms a unit which is radially slidable
relative to the rotor shaft 22.

Further, the motor 19 has a housing 33, which forms a
cylindrical rotor chamber 34 in which the rotor shaft 22
extends in parallel with the centre axis of the rotor
chamber 34. The extension of the cylindrical rotor
chamber 34 transverse to the rotor shaft 22 is substan-
tially constant along the circumference of the rotor
chamber 34, which gives the rotor chamber 34 a slightly
elliptical cross-section. The rotor chamber 34 is divi-
ded by the vanes 25-28 into four separate chambers 35-38
disposed in series around the rotor shaft 22. The vanes
25-28 seal against the cylindrical wall of the rotor
chamber 34 by means of resilient sealing strips 39
arranged on the radially outer ends of the vanes 25-28.

Each pocket 24 is axially defined by two opposite walls
40,41 with radially outer ends, which constitute parts

of two circular surface portions 42,43 of the mantle 23.
The housing 33 is formed with two inner circular shoul-
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ders 44,45, which are situated concentrically with the
rotor shaft 22 and axially in front of the respective
circular surface portions 42,43 of the mantle 23. The
shoulders 44,45 of the housing 33 extend close to the
surface portions 42,43 of the mantle 23 to seal between

the separate chambers 35-38."°

The housing 33 has an inlet member 46 for atmosphere.
The inlet member 46 is connected to the rotor chamber 34
via an inlet passage 47. Further, the housing 33 has an
outlet member 48 for connection to a Source of wvacuum.

The outlet member 48 is connected to the rotor chamber

34 via an outlet passage 49.

One end of the rotor shaft 22 is formed with a gear ring
50, which constitutes a sun wheel in tﬁe planetary
gearing 21. The planetary gearing 21 has a stationary
gear ring 51 formed in the housing 33,:Three planet
wheels 52 are journalled on the cord drum 20 at the same
radial distance from the rotational axis of the cord
drum 20 and are in engagement with the Qear rings 50 and
51. The gear ratio of the planetary gearing 21 is 1:5,
which consequently means that the cord drum 20 is rota-
ted one revolution for every five revolutions the rotor

shaft 22 is rotated by the motor 19.

The cord drum 20 is provided with a mounting hole 53,
through which one end of the cord 13 can be inserted to
enable the cord 13 to be winded on the cord drum 20. The
housing 33 is provided with an opening 54, through which

the cord 13 passes during unwinding and upwinding the

cord 13.

The new removal device is operated in the following way:

[
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First the milker suspends the milking equipment from the
vacuum conduit 5 by means of a clamp 4 close to the cow
to be milked. Then the milker disengages the milking
means 6 from the frame 1 and brings it to the teats of
the cow, the cord 13 being unwinded from the cord drum
20. Since the motor 19 at this stage is not activated it
only exerts a minor braking resistance on the cord drum
20 during the unwinding of the cord 13. When the milker
has applied the teat cups 7 on the teats of the cow the
milking starts, extracted milk being passed through the
teat cup claw 8, the milk hose 9, the milk flow meter
11, the milk hose 15 and into the milk conduit 18 via

the connection member 17.

At the end of the milk extraction the milk flow meter 11
senses the ceasing milk flow and gives a signal to the
control means 3, which activates the motor 19 by connec-
ting the outlet member 48 to the vacuum conduit 5 via
the air hose 16. As a result an underpressure arises in
the outlet passage 49 and in the separate chambers 35-38
which at the time commuﬂigéée with the outlet passage
49. Thus, in the rotational position shown in figure 5
an underpressure arises in the chambers 35 and 38, which
results in that the rotor shaft 22 is rotated in coun-
ter-clockwise direction. The cord drum 20 is turned by
the rotor shaft 22 via the planetary gearing 21, so that
the cord 13 is winded on the cord drum 20 and pulls the

teat cup means 6 off the teats of the cow.

When the cord 13 has been completely winded on the cord
drum 20 the motor 19 is nevertheless kept activated
until the milker has suspended the milking means 6 from
the frame 1. (As an alternative the cord 13 may be
provided with a retaining member, which retains the cord

13 from unwinding, as the motor is inactivated. In this
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case the milker releases such a retaining member in
connection with the next milking occasion). Then the
milker can release the clamp 4 and the hoses 15 and 16
from the vacuum conduit 5 and the connection member 17

5 and carry the milking equipment to the next cow to be
milked.
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Claims

1. A device for automatic removal of a milking means
(6) from the teats of an animal after finished milking,
comprising a frame (1), and an operating unit (2) carri-
ed by the frame and having a rotatable cord drum (20), a
cord (13), which is windable on the cord drum and pro-
vided with a connection member (14) at its free end for
connection to the milking means to be removed, and a
driving means (19,21), arranged to turn the cord drum
for winding up the cord, whereby the cord pulls the
milking means off the teats of the animal, as the cord
drum is turned by the driving means, character
ized in that the driving means comprises a pneuma-

tically operated motor (19).

2. A device according to claiml, characte -
rized in that the pneumatically operated motor is

a rotating sliding vane motor (19).

3. A device according to claim 1 or 2, charac -
terized in that the motor (19) is in drivable
engagement with the cord drum (20) via a reduction

gearing (21).

4. A device according to claim 3, characte -
rized in that the reduction gearing is a planeta-

ry gearing (21).

5. A device according to claim 4, characte -
rized 1n that the gear ratio of the planetary

gearing is chosen in the interval of 1:3 to 1:8.

6. A device according to any of claims 2-5, in which
the motor (19) has a rotor shaft (22), which is provided
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with a number of pairs of vanes (25-28), the vanes of
each pair (25,27; 26,28) of vanes being slidable along
the same radial direction relative to the rotor shaft,
and a housing (33), which forms a cylindrical rotor
chamber (34) in which the rotor shaft extends in paral-
lel with the centre axis of the rotor chamber, the rotor
chamber being divided by the vanes into separate cham-
bers (35-38) disposed in series around the rotor shaft,
characterized in that the vanes of each
pair (25,27; 26,28) of vanes abut against one another
via spacing members (29,30; 31,32), whereby each pair of
vanes together with their associated spacing members
forms a unit (25,27,29,30; 26,28,31,32), which is radi-
glly slidable relative to the rotor shaft.

7. A device according to claim 6, characte -
rized in that the extension of the cylindrical
rotor chamber (34) transverse to the rotor shaft (22) is

substantially constant along the circumference of the

rotor chamber.

8. A device according to claim 6 or 7, charac-
terized in that the rotor shaft (22) has a
circular cylindrical mantle (23) with radial pockets
(24), in which the vanes (25-28) are arranged, that each
pocket is axially defined by two opposite walls (40,41)
with radially outer ends constituting parts of two
circular surface portions (42,43) of the mantle, and
that the housing (33) is formed with two inner circular
shoulders (44,45) situated concentrically with the rotor
shaft and axially in front of the respective circular
surface portions of the mantle, the shoulders of the
housing extending close to said surface portions of the

mantle to seal between the separate chambers (35-38).
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