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Short title: Device for separating off parts of a plant branch

The invention relates to a device for separating off parts of a

—r, B —

plant branch hanging from a carrier, comprising a processing

station having a unit which forms and assesses an image of a

branch presented to 1t (a VISION unit) for determining the

processing positions with respect to a reference and for

supplying information which is representative of these positions

Tt

to a cutting or snipping unit for successively separating off

parts of the Dbranch at two levels and then setting aside the

part which has been separated off.

Y

A device of this type 1is known from and described in the

International application PCT/NL02/00226, in the name of the

e

Applicant.

In this known device, which 1s intended in particular for

—

separating off cuttings, a branch which is suspended from a

carrier and 1s to be processed is moved into the viewing field

of an electro-optical assessing and evaluation device (VISION
device), which uses criteria which have previously been input
into 1t to determine where the branch should be cut or snipped
through i1n order to optimally obtain cuttings from it and which
then supplies corresponding control commands to a processing

robot provided with a snipping and setting-aside device.

In practice, this device works satisfactorily, but has the

drawback that the length of the branches to be processed is

limited to the height dimension of the VISION installation which

assesses the branches.

It 1s an object of the invention to overcome this drawback.

According to the invention, this object is achieved by virtue of

Ry

the fact that the feed means for the carrier are designed to
present a carrier with a Dbranch suspended from it to the

processing station at a first, high level and then to lower the

position of the branch, in steps via intermediate phases, to a
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second, lower finishing 1level, wherein a section of the branch

which is to be processed can be evaluated by the assessing unit

successively in each intermediate phase.

5 The device 1is preferably such that in each intermediate phase of

pl—

the movement of the carrier, the assessed section of the branch

—

can be processed by the processing elements.

r— g
—

The result of these measures is that Dbranches of any desired

10 length, both long and short branches, are processed reliably and

safely by the installation. Small branches, when presented to
the VISION installation, will be moved quickly and in a
controlled way to a low level which 1s such that they too can be

assessed and processed reliably.
15

Furthermore, the invention relates to a complete installation

iy

for the processing of plant branches, provided with a device as

described above, and designed in accordance with the invention

with a first rotating conveyor track for branch carriers,
20 located at a low level and having a first, long section and a

second long section, which 1s connected to the first long

section via a curved track and substantially parallel to the

first long section, and by a second conveyor track, located at a

high level and likewise having a first, long section and a

25 second long section, connected to the first long section via a

curved track and substantially parallel to the first long

section, the vertical distance between  the two tracks

substantially corresponding to the distance between the high

level and the low level at the processing station, and the

p—
—

30 second, 1long section of the first conveyor track Dbeing

connected, via a rising transfer track, to the second, long

section of the second conveyor track, this second long section

interacting with one or more discharge tracks leading to one or

more processing stations located there, each having at least one

35 discharge track which is connected to the second long section of

the first conveyor track, and having an entry station along the

first long section of this first conveyor track for placing the

branches which are to be processed in the respective branch

carriers.
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a compact

b1

type has the advantage o:

design, the capacity of which can easily be matched to the

demand for a higher capacity by the addition o:

An installation of this

p—
—

C a plurality o:

5 processing devices.

Preferred embodiments of an installation of this type and of a

branch carrier which 1s preferably used in it form the subject

matter of claims 4 - 7.

10
From these measures result in particular the advantage that the
position which a branch adopts with respect to 1ts carrier
during processing is determined as early as when the branch 1is
being introduced, and will therefore be optimal; the position of
15 the branch with respect to the carrier then no longer changes
while the processing operations on the branch are being carried
out.
The invention is explained with reference to the drawing, 1in
20 which:

= a device for separating

Fig. 1 shows a diagrammatic side view o:
specifically in accordance with the

- the

off parts of a plant branch,
prior art as documented in PCT/NL02/00226 1in the name o:

25  Applicant;

Fig. 2 diagrammatically depicts the way in which the drawbacks

of this prior art are overcome in accordance with the invention;

3 shows a perspective of a complete installation according

30 Fig.
side on which the plant

to the invention, as seen from the

branches are being suspended in the carriers;

Fig. 4 shows a corresponding view of this installation, but now

35 seen from the reverse side;

/
L}

branch

nd 7 show perspective 1illustrations of a

Figs, b5, 6 &

B

“ferent working positions thereof;

carrier 1n three di:
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Fig. 8 shows a detailed view of the position in which plant

branches which are to be processed are suspended in the

installation;

—
—

Fig. 9 shows a perspective view of a points mechanism which

=

controls the upward transportation of the branch carriers;

o

Fig. 10 shows a perspective view of a support arranged at a

processing station;

Fig. 10A shows a perspective view of this support from below;

Fig. 11 shows a perspective view o0of a points mechanism which

o d

controls the transportation of the branch carriers to a

processing station;

-

Fig. 12 shows a perspective view of a points mechanism which is

used to introduce the carriers back into the conveyor track

after treatment at a processing station.

Fig. 1 shows the main components of a device for cutting off

parts, in particular cuttings, from a plant branch, as is known

from the abovementioned prior art. This processing station 2

comprises a supporting frame 4 on which there 1s arranged a

gy

processing robot 6 of a commercially availlable type. The housing

8 of this processing robot bears a first arm 10, which can

rotate in a controlled manner about the vertical axis 12 and at
the end has the horizontal pin 14, about which the second arm 16
can rotate in a controlled manner; a third arm 18 is supported,
such that 1t can rotate in a controlled manner about the second
horizontal pin 20, by this second arm 16. At the lower end, the

arm 18 bears a separation mechanism 22 comprising a cutting

mechanism for snipping through the branch 24 in a controlled

—

manner and a clamping mechanism for securely clamping the

snipped-off portion.

A branch 24 which 1s to be processed is fed along a conveyor

gr—
-

track 26, suspended from a carrlier 28, until it 1is in front of

p—
=

the illumination field 28 of an electro-optical assessment




10

15

20

2.0

30

35

CA 02539199 2006-03-15

WO 2005/034609 PCT/NL2004/000676

- 5 ~

installation (known as “WISION installation”), in which an image

F
—

of the branch 1s formed by means of an electro-optical sensor

system - not shown in more detail in this figure - arranged in

housings (not shown) and as such known from the prior art, and
an assessment 1s carried out to determine where this branch

should be cut through 1in order to separate cuttings. The

processing robot 6 positions and controls the cutting and

snipping mechanism on the basis of the control commands supplied

by this electro-optical system, 1in such a manner that the

cuttings are separated at the correct location, and then sets

these cuttings aside, for example places them in pots.

An installation of this type has proven to work excellently in

practice.

However, Fig. 1 also «reveals the limitations of this
installation which 1s known per se; the electro-optical
assessment device has a viewing field whose height h is limited
in practice. This means that branches which are longer than the

dimension of the height h cannot be processed by this

installation.

—

Fig. 2 shows on the hand of a schematical principal drawing how

—

this drawback is overcome by means of measures according to the

invention. In Fig. 2, dashed line LN indicates the level of the

conveyor track 26 in Fig. 1 with respect to the processing

installation 2. 32 denotes a long branch which is suspended from

the carrier (for example a gripper) 28 and is of a length L

which is at most equal to four times the height dimension h of

the VISION installation 30. According to the invention, the

carriers 28, each with a branch 32 suspended from them, and

supplied via a conveycr track (not shown in Fig. 2), are before

they are subjected to the processing operation in the processing

station 2 at the low level LN, raised to a higher level,

specifically the level indicated by the letters HN in Fig. 2,
which 1s located roughly three times the height dimension h

above the low level LN. The branches 32 are introduced into the

processing station 2 at this high level and are then moved

downwards 1in steps by the distance h, so that a section of the
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branch 32 with a 1length equal to the height dimension h is

p—

always positioned in front of the illumination field 30 of the

e

assessment 1installation so that it can be assessed. Directly

after this assessment, the desired parts (cuttings) can be

separated from the branch 32 with the aid of the processing

robot 6, in the manner which 1s known from the abovementioned

prior art. Within the context of the invention, it is also

possible for the entire branch to be first of all moved

downwardly and assessed 1n steps, the results of the assessment

being stored in a memory, whereafter the branch is raised once
again to the high level HN and then moved downwards again in

steps, the cuttings, which are to be separated, being separated

in each stationary stage. In practice, it will be preferable for

p—
e

cach assessed section of

the branch 32 to be subjected to the

processing operation involving separating the desired parts

immediately after it has been assessed.

The operation of the electro-optical assessment installation and

that of the processing robot with the separating components and

the components which hold the separated branch portion in place

1s not explained in more detail here; rather, reference is made

to publication PCT/NL/002266, of which the content which is of

relevance in this context is hereby deemed to be incorporated by

reference.

A complete installation for carrying out the processing

operations described above is explained with reference to

Figs. 3 and 4; a carrier for the branches which are to be

processed that 1s preferably used here is described with

reference to Figs. 5 to 7, while Figs. 8 to 12 show further

y—

details of the corresponding installation.

Fig. 3 shows a perspective view of a complete installation of

this type, denoted by reference numeral 40, from the side on

which the branches which are to be processed are suspended in

P
—

the branch carriers (cf.

Figs. 5 - 7), while Fig. 4 shows a view

from the other, 1.e. rear, side of the installation 40. The
installation 40 comprises two main parts; a branch conveyor

section 42 and at least one modular processing station 44
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positioned on the rear side of the installation (cf. Fig. 4).

P

The advantage of a structure of this type is that it is casy for

a plurality of processing stations to be added as desired. The

branch-conveying section 42 comprises a frame which rests on

> legs 44 and has a bottom Ilongitudinal beam 46, a middle

longitudinal beam 48 and an upper longitudinal beam 50,
connected to one another by vertical columns 52. This results in

a lightweight yet strong structure. The middle longitudinal beam

48 supports a first, lower conveyor track 54 having the two

10 longitudinal parts 54a, 54b, which are connected to one another

via a left-hand curved part 54c and a right-hand curved part 54d

(not visible). Guard plates 51 and 53 protect the curved parts;

the drives for the tracks are components which are known per se
and are not explained 1n more detail. The upper longitudinal

15 beam S50 Dbears an upper conveyor track 56 having a front

longitudinal section 56a and a rear longitudinal section 56b,

connected to one another wvia a left-hand curved unit 56c and a
right-hand curved wunit 56d. The conveyor tracks are the

conventional roller tracks with which the person skilled in the

20 art will be familiar; these tracks and their drives and supports

are not described in more detail, for the sake of simplicity.

A rising track 58, which opens out into the upper conveyor track

56 half way along the rear part 56b thereof, starts beyond the

25 left-hand reversing unit 54c of the lower conveyor track 54. The

branch carriers move along the front track sections in the
direction indicated by arrow 62 and along the rear track
sections 1n the direction indicated by arrow 64; the direction

along the raising track 58 is indicated by the arrow 66. (Cf
30 Fig. 4).

—

In the vicinity of the right-hand end of the installation, as

seen in the figure, there 1is, as said, a processing station 44

having the components which have already been explained with

35 reference to Figs. 1 and 2 and are denoted by identical

reference numerals in the present figure; the processing robot 6

interacts with the VISION installation in the manner which is

known from the prior art, processing in each case two branches

which are located on either side of the illumination field 30.
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The Dbranches which are to Dbe processed are fed to these

processing positions wvia two conveyor tracks 68, 70 which branch

p— vu
e

off from the rear conveyor track section 56; the points

mechanism used for this purpose is explained in more detail with

reference to Fig. 11. In the processing station, the branches

are subjected to the processing operations described above, with

the carriers being lowered in steps from the high level HN

(Fig. 2) to the low level LN (Fig. 2), and the carriers then

being discharged again to the low conveyor track 54 by means of

e

two discharge conveyor tracks 72, 74 (Fig. 4).

The branches which are to be processed are suspended from the

branch carriers advanced along the conveyor track at the

b

location of a suspension table 80 arranged on the front side of

the 1installation and shown in more detail in Fig. 8. One

embodiment of possible carriers which can be combined with the

installation is i1llustrated in Figs. 5 to 7 and will now be

described for the first time.

.

A carrier of this type, which is denoted overall by reference

numeral 90, comprises an elongate top plate 92, which on the

underside bears two ball-shaped driving members 94, which are

only partially visible 1in the figure, interacting with the

driving elements of the conveyor tracks 54, 56 and 58.

Furthermore, the top plate 92 bears a right-angled carrier strip

i

96, the flanged end 98 of which continues into the short side

limbs 100a, 100b, between which there is enclosed a tilting arm

102 which 1s U-shaped in cross section and has a first arm 104

that serves to pivot the tilting arm in a controlled manner

about the horizontal rotation pin 106 which connects the limbs

100a, 100b, and a second, open bracket 108, the limbs of which

continue 1nto the pressure-exerting lips 110 which are flanged

towards one another.

These lips engage around the straight section 112 of the

resilient pressure-exerting strips 114a, 114b, between the ends

llea, 1l6b of which a branch which i1s to be processed can be

clamped. They can be moved away from one another in a controlled
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manner by means of a control cam 118 1n plate form with a

widened end 110 fixed to the inner side of the limb 108.

Fig. 5 shows the position in which a branch 120 is clamped in
place between the ends 1l6a, 116b; Fig. 6 shows the situation in
which the limb 104 has been tilted to the left, in the direction

indicated by arrow 122, under the influence of a profiled and
elongate actuating element (not shown) and in which the branch

120 still remains clamped between the ends 116a, 116b, while

Fig. 7, finally, shows the situation which arises when the strip
112 has been rotated through the maximum possible distance to

the right and the widened cam 119 penetrates between the strips

114a, 114b, thereby moving the ends 1l6a, 116b apart. In this

position, a branch suspended from the carrier is released.

o
—

Fig. 8 shows how carriers 90, moving along the front part 54a o:

the lower conveyor track 54, reach the insertion table 80, and

in the process are forced,: by a guide 130 acting on the

e

respective actuating arms 104 of the respective carriers, to

adopt a position in which the clamping strips 114 are virtually

parallel to the surface 132 of the insertion table 80. Then,

branches 134 which are to be processed are inserted by operating

staff (not shown) between the end pieces 1l6a, 1l6b, which then

P

still have clamping action, of the carriers which are supplied

in each instance. While the carriers are being transported along

the table 80, 1t 1s preferable for the speed of the carriers to
be lower, so that there is ample time to place the branches in

the correct position and so that the branches will not be

damaged as they slide along the table. When the carriers have

moved past the 1nsertion table 80, they tilt back into the

position shown in Fig. 5 and are therefore suspended along the

p—

front part 54a of the lower conveyor track 54. This therefore

represents the situation as indicated diagrammatically on the

left~hand side of Fig. 2; they are suspended at the low level
LN.

The respective carriers move past the curved section 54c and

then arrive at the rear part 54b of the lower conveyor track 54.

At that location, there is a controlled points mechanism 140 for
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transferring the carriers 90 with branches 120 to the rising

"

track section 58 (cf. Fig. 9). It will be clear to the person

skilled in the art that this points mechanism can be designed in

any sultable way and that this points mechanism per se does not

rﬁ

form the subject of the invention. It should merely be mentioned

here that the rising track 58 is likewise a roller track having

the drive 60 for it, which is diagrammatically indicated.

As has already been stated, the carriers with branches have to
be fed to the processing station 6 when they have reached the
rear track section 56b of the upper rotating conveyor track 56

via the rising track 58. For this purpose, two controlled points

mechanisms 150a, 150b are incorporated in this track section 56;
these points mechanisms are designed identically to one another,

and Fig. 11 shows an example of this design; the points

mechanism 1s denoted by 150a.

It is assumed in Fig. 11 that the carriers are supplied in the

direction indicated by arrow 152, which direction corresponds to

the direction of the arrow 64 1in Fig. 3, 1.e. in this figure

running along the rear track section 56b, specifically from the

left to the right, which in Fig. 11 corresponds to a movement

from the right to the 1left in this drawing. The controlled

ejector 154 (the way in which this is controlled obviously does

not form the subject of the invention) causes the direction of a

carrier supplied along the track 56b to change, so that 1t is

transferred to the branch track 156, the end 158 of which 1s

connected to one of the two processing positions, denoted by

160a, 160b in Fig. 4, of the processing station 6.

The prior art has already explained how a branch which 1s to be

processed and is suspended from a carrier 1s rotated about its

F

longitudinal axis in front of the cameras of the assessing

VISION installation accommodated in the housings 3la, 31b. It is

also known from this prior art how in each case one processing

robot acts on two branches which are suspended on either side of

the i1llumination unit of the VISION installation and are

assessed by the latter. An arrangement of this type is used in

this case too. According to the i1invention, the branches are
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moved and displaced with the aid o

]

f a device which 1s
illustrated in Figs. 10A and 10B.

Fig. 10A shows a vertical upright 160 having a guide track 162,

along which a sliding pilece 164 with a dish-shaped support 166

secured to it at right angles for the carrying dish 168

supported therein such that it can rotate about a vertical axis,

can move up and down under the influence of a controllable drive
which is not shown or described in more detail. This dish 168
has two vertical guides 170a, 170b, through which pass the guide
rods 172a, 172b, which at their top side are fixed to the yoke

174 and at the underside carry the branch guide ring 176, which

is in the form of a part of a circle. The yoke 174 can be driven

in a reciprocating rotary movement about the centre axis 178 by

the drive 180. It will be clear from the above that the dish 178

can therefore execute both a controlled movement in the vertical

direction and a controlled rotary movement about the centre axis
178.

On the underside of the dish there is a substantially U-shaped

receiving means 182, the vertical limbs of which are flanged

towards one another. The top plate 92 of a branch carrier 90 -

gne
p—

cf. Fig. 6 - can be enclosed between them.

The assembly is now designed in such a manner that a branch

carrier with a branch suspended from it, which reaches the end

158 of the track 156, can be slid into the receiving means 182,

in which.,it remains throughout the entire phase of assessing and

processing the branch suspended from it, 1i.e. during the phased

—

and rotational downward movement of the branch carrier from the

high level (HN, Fig. 2) to the low level (LN, Fig. 2), with the

processing operations on the branch being completed when this

low level LN is reached. Via the tracks 72, 74 (cf. Fig. 4), the

branch carrier, together with the remainder of the processed

branch suspended from it, is reintroduced into the first, low

track 54, and during the £final phase of the movement of the

branch carrier along this track, the arm 104 moves past an

elongate control cam which causes this arm 104 to rotate 1into

the position shown in Fig. 7, in which the control cam 120
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presses the clamping strips 1l4a, 114b away from one another,

and 1in this way releases the remainder of the Dbranch. The

rransfer of a branch carrier 90 with the remainder of a branch

suspended from it from a processing station to the first, low

5 track 54 can be effected with the aid of an 1insertion points

mechanism as diagrammatically depicted in Fig. 12; 1n that

figure, the remainder of the branch is denoted by 184, and the

section of track coming out of the processing station is denoted
by 186.
10

The various track control elements are not explained in more

p——
—

detail, since they are known to the person skilled in the art of

controlled conveying.
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CLAIMS

1. Device for separating off parts of a plant branch hanging

from a carrier, comprising a processing station having a unit
which forms and assesses an image of a branch presented to 1t

for determining the processing positions with respect to a

reference and for supplying information which is

representative of these positions to a cutting or snipplng

unit for successively separating off parts of the branch at
two levels and then setting aside the part which has been

separated off, wherein feed means for the carrier are designed

to present the carrier with a branch suspended from 1t to the

processing station at a first, high level and then to lower
the position of the branch, in steps via intermediate phases,
to a second, lower finishing level, wherein a section of the
branch which 1s to be processed can be evaluated Dby the

assessing unlit successively 1n each intermediate phase.

2. Device according to claim 1, wherein in each intermediate

H

phase of the movement of the carrier, the assessed section of

the branch can be processed by the processing elements.

3. Installation for processing plant branches, by a device

according to any one of claims 1 - 2, and by a first rotating
conveyor track for branch carriers, located at a low level and
having a first, long section and a second long section, which
1s connected to the first long section via a curved track and
substantially parallel to the first long section, and by a

second conveyor track, located at a high level and likewise
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having a first, 1long section and a second 1long section,
connected to the first long section via a curved track and
substantially parallel to the first long section, the vertical
distance between the two tracks substantially corresponding to
the distance between the high level and the low level at the

processing station, and the second, long section of the first

conveyor track being connected, via a rising transfer track,
to the second, long section of the second conveyor track, this
second long section 1interacting with one or more discharge
tracks leading to one or more processing stations located
there, each having at least one discharge track which 1is

p—

connected to the second long section of the first conveyor

track, and having an entry station along the first 1long

F

section of this first conveyor track for placing the branches

which are to be processed in the respective branch carriers.

4 . Installation according to claim 3, wherein the second
conveyor track, at the location of each processing station,

comprises a controllable points mechanism, via which a branch

carrier can be transferred to a branch carrier support which
can move up and down 1n a controlled manner along a vertical
guide and can also be driven in a controlled rotary motion
about a vertical axis in order to present a branch suspended
from the carrier to the assessing and separating members of

the processing station in question in a phased manner.

5. Installation according to any one of claims 3 - 4,
wherein the conveyor track comprises a roller track which is
rotatingly driven and is held in an upwardly open U-shaped

guide, each branch carrier, at the side of this track, being
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suspended from a driving member coupled to the rolls, while
there above an elongate element 1s provided which can engage

in a coupling element arranged on the underside of the carrier

support whilch can move up and down.

0. Installation according to any one of claims 3 - 5,
whereln the branch carrier comprises two clamping strips which
are pressed resililiently against one another and are jointly
held pivotably at one end in a right-angled holder, of which a

first, U-shaped limb surrounds the strips and of which the

second limb forms a stop interacting with elongate actuating

stops disposed along the conveyor track, and having a

spreading member which is located between the strips, starts

pi—

from the 1nner side of the U-shaped limb, is provided with a

thickened end portion and interacts with the clamping strips.

p—

7. Installation according to any one of c¢laims 3 - ©,

wherein 1in front of the first 1long section of the first
conveyor track there 1s a presentation table which is disposed
at an oblique angle with respect to the vertical and over

which the clamping strips of the respective branch carriers
are guided in order for the branches which are to be processed

to be 1ntroduced manually between them.
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