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Abstract

An apparatus for separating parts (1) arranged for example in at least
two adjacent rows, includes a transfer device (2, 4) which is provided with at least two
holding elements (2) which pick up parts (1) in a first position (Sa) and deposit them
In a second position 5b. The apparatus also includes a structure (3, 4) by which the
distance (6a, 6b) at which the holding elements (2) are disposed adjacent one
another Is changeable during the transport of the parts (1) from the first position (5a)

to the second position (5b).



10

15

20

29

30

CA 02686639 2012-08-10

30073-14

APPARATUS FOR SEPARATING PARTS

The invention resides in an apparatus for separating for

example parts arranged in at least two adjacent rows, 1including a

transfer element having at least two retalning elements arranged
side-by-side which engage parts in a first position and then deposit

them 1n a second position.

Such apparatus are well-known 1n the art. They generally
include a rotatable element which is rotatable about an axis and
which is provided with several radially extending arms which are
arranged side-by-side at a uniform angular distance from one another
and which are provided at their ends which vacuum suction means.

With the known apparatus, for example parts disposed on adjacently

arranged transport belts can be grasped, pivoted by 90° or 180° and

transferred to a downstream machine element.

The arms of the known separatling apparatus are arranged
firmly on a rotatable element in side-by-side relationship so that
the distance at which they are arranged in side-by-side relationship
cannot be changed. As a result, the parts can be deposited agailn
only with the same sideward spacing relative to one another with
which they were picked up. That is, with the known separating
apparatus, the distance at which the parts are arranged side-by-side
cannot be changed. This is disadvantageous 1n particular 1f the
parts are arranged directly adjacent one another without any

spacing, but it is necessary for the further treatment or handling

of the parts that there is a space between adjacent sides of the

parts.

Some embodiments of the present invention may provide an
apparatus of the type described above which however allows the parts

to be deposited at distances from each other which differ from the

distance at which they were picked up by the apparatus.
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Some embodiments disclosed herein relate to an apparatus
for separating for parts arranged in at least two rows disposed next
to one another, 1ncluding a transfer device with at least two
holding elements which are disposed adjacent one another and which
pick up the parts in a first position and deposit them in a second
position, wherein means are provided by which the distance at which
the holding elements are disposed adjacent one another is changeable
during the transport of the parts from the first position to the
second position; wherein i1n the area of the first position, a
reversing element 1s arranged around which a carrier foil, on which
the parts are disposed, can be redirected; and wherein the carrier
fol1l 1s reversible around the reversing element to release the parts
adhered to the carrier foil to allow the parts to be picked up by

the at least two holding elements.

In accordance with some embodiments of the invention, an
apparatus for separating parts arranged in at least two rows extending
side-by-side 1including a transfer element, which is provided with at
least two holding elements for picking up parts in a first position and
depositing them in a second position, 1s characterized in that means are
provided by which the distance at which the holding elements are

arranged next to one another can be changed during the transport of the

elements from the first position to the second position.

Since there are means by which the distance at which the

holding elements are arranged adjacent to one another, can be
changed during the transport of the parts from the first position to
the second position the lateral distance between the parts, that 1is,
the distance with which adjacent parts are disposed from one another
can be changed 1n a simple manner. Since that distance is changed
during the transport of the parts from the first position to the
second position no separate operating step is required for the

apparatus which 1s advantageous for the cycling time of the

separatling apparatus.
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Advantageously, the means for changing the distance be-
tween the holding elements is in the form of longitudinal guide
tracks with which the holding elements are operatively associ-
ated. In this way, the lateral distance between the holding

S elements can be changed during the transport of the parts from
the first position to the second position in a simple manner.
This can be achieved by an arrangement of the longitudinal
guide tracks along the path from the first to the second posi-
tion wherein they are arranged in the first position at a lat-

10 eral distance as required for picking up the parts in the first
position and, in the second portions they are arranged at a
lateral distance as required for the holding elements to de-
posit the parts in the second position. The change-over of the
distance occurs continuously.

15

The operative interaction between the holding elements and
the longitudinal guide tracks can be established for example in
that the holding elements include guide elements which are ar-
ranged in longitudinal grooves which are provided with the lon-

20 gitudinal guide tracks. However, rather than being arranged in
the longitudinal grooves, the guide elements may also be dis-
posed between two guide tracks. 1In this way, the guide tracks
do not need to be provided with longitudinal grooves which is
advantageous regarding manufacturing costs. Furthermore, the

25 area which would be occupied by the longitudinal tracks into
which the longitudinal grooves would have to be cut, 1s avail-
able for the mounting of the longitudinal guide tracks. The
change of the lateral distance between the holding elemcnts can
be avoided wilith the last mentioned embodiment by changing the

30 width of the longitudinal guide tracks.

It 1s very advantageous if the holding elements are dis-

posed 1n operative interaction with at least one transverse
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guide track as 1t 1s provided in another special embodiment of
the 1nvention. With the transverse guide track the lateral
distance between the holding element can be changed in a reli-
able manner. The holding elements may be attached for example
to slide elements which are arranged in a correspondingly
shaped groove of the transverse guide track. In this way, the
holding elements are mounted in a reliably slideable manner.
Very advantageous 1s als¢o an embodiment of the invention
whereln the at least one transverse guide track extends rotata-
bly around a vertical axis. That means the apparatus is cylin-
drical, This is advantageous because it reduces the space re-

quirements for the apparatus.

With the transverse guide track being rotatable about a
vertical axis, the longitudinal gquide tracks must follow a cor-
respondingly curved pattern. That 1is, the longituwinal guide
tracks need to be annular. The holding elements then move
along an annular track whereby the parts can be moved during
the transport from the first position to the second position
along a circular path for example by 180°. The parts may be
picked up by the holding element for example in a vertical po-

sition on top and may be released in vertical position at the
bottom.

In another particularly advantageous embodiment, several
Lransverse gulde tracks are provided which are adjustable for
movement along the longitudinal guide tracks with different
speeds. In this way, several parts disposed bechind one another
can be transported at the same time, which adv:zaitageously af-

[ects the cycle time of the apparatus.

In a four transverse guide track arrangement parts may for

eXample be picked up and deposited by the holding elements at
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the same time, wherein during pick-up or respectively deposit
of the parts, the transverse guide Lrack by which the parts had
been picked up, can be moved from the first to the second posi-
tion and the transverse gquide track, which had deposited the
parts, can be moved from the second position to the first posi-~
tion. It 1is in this connection particularly advantageous that
the holding elements can he adapted during pick up and during
deposit of the parts, to the speed of the elements from which
the parts are picked up or on which the parts are deposited,
The elements can therefore be moved continuously. For pickup,

the parts do not need to be spaced from one another.

In connection with the last-mentioned embodiment, it 1is
particularly advantageous 1f the transverse guide track 1is
mounted to hollow shafts which provides for a very compact ap-

paratus design.

In a further special embodiment of the invention, the
holding elements are connected to telescopic vacuum lines via
which the holding elements can be evacuated. By way of the
telescopic vacuum lines a vacuum can be generated at the hold-
ing elements in a simple and reliable manner. In this way, the
parts can be rapidly and reliably and still carefully picked up
by the holding clcments.

In another particular empodiment of the invention, a re-
versing element is arranged in the area of the first position
around which reversing element a carrier foil, on which the
parts are arranged, can be redirected. With the use of a re-
versing element, the parts may be disposed on the carrier foil
sO as to adhere thereto. By reversing the carrier foil around

the reversing element parts which are adhering to the carrier
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foil are released from the carrier foil and can then be relia-

bly picked up by the holding elements.

It has been found t0 be very advantageous to arrange the
separation apparatus according to the invention in a packaging
machine by which the parts can be arranged bctween two foils.
In particular, i1n a packaging machine i1n which for example s0-
called oral tabs (mouth care strips) are welded between two
packaging folls the separating device according Lo the inven-

tion is very useful.

Further features and advantages of the present invention
will become apparent from the following description of particu-
lar exemplary embodiment with reference to the accompanying

drawings.

It is shown in:

Fig. 1 a schematic representation of a separating appara-
tus according to the invention in a perspective view,

Flg. 2 the separating apparatus as shown in Fig. 1 but
with several elements removed,

Fig. 3 the apparatus shown in Fig. 1 with further elements
removed, and

F1g. 4 a schematic representation of a packaging machine

1ncluding the separating apparatus according to the invention.

As apparent. ln particular from Figs. 1 to 3, a separating
apparatus according to the i1nvention includes holding elements
in the form of vacuuwn suction devices 2 wherein in the present
case ten vacuum suction dcvices 2 are arranged next to one an-
other. The vacuum suction devices 2 are arranged on carriages

which are movably supported in a groove of a transverse guide
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track 4a to 4d and are in communication with the vacuum suction
devices 2 via neck portions 2a. With the movable support of the
vacuum suctilion devices 2 by the transverse guide tracks 4a to
4d, the lateral aistance 6a, 6b at which the vacuum suction de-
vices 2 are arranged next to one another, that is the distance

ta, bbb between the center lines of the vacuum suctlion devices

2, can be changed.

The transverse guilde tracks 4a to 4d are each mounted to a
hollow shaft 8a — 8d, which i1s disposed on a drive shaft 7 that
15 rotatable wobout an imaginary axis 7a. The vacuum suction
devices 2 are therefore movable along a circular path. Since
each of the transverse quide tracks 4a to 4d 1s mounted to a
separate holliow shaft 8a to 8d, the transverse guide tracks 4a
— 4d and, consequently, the vacuum suction devices 2 are ar-
ranged on one of the transverse Lracks 4a to 4d can be adjusted
1ndependently of one another. For adjusting the hollow shafts
8a to 8d, the hollow shafts are provided with driven gear
wheels 12a to l1l2d, which can be driven via drive gear wheels
l3a to 13d, each oy a separate drive which is not shown in the
figures. In this way, the vacuum suction devices 2 can be ad-
Justed to the speeds of parts 1 which are to be picked up by
the suction devices 2. Also, the parts 1 attached to the vac-
uum suction devices 2 can be adjusted to the speed of a bottom
foi1l 19 onto which the parts 1 are to be deposited. It is
therefore not necessary to pick up the parts or deposit them in

a discontinuous manner,

As apparent particularly from Fig. 1 longitudinal guide
tracks 3 are arranged along the circular path along which the
necks Za of the vacuum suction devices are movable. The longi-
tudinal guide tracks 3 are arranged at a distance from one an-

other so that between two guide tracks 3, a slot 3a is formed.
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The wilidth o©of the slot 3a corresponds about to the diameter of
the necks 23 of the wvacuum suction devices 2. The longitudinal
guide tracks 3 and the wvacuum suction devices 2 are SO CoOn-
gtructed or, respectively, arranged that the necks 2a of the

vacuum suction devices 2 are disposed in the slots 3a.

The width of the longitudinal guide tracks 3 is not con-
stant but changes continuously from a minimum wlidth at the ver-
tically upper part of the circular path to a maximum width at
the vertically lowest part of the circular path. In this way,
the distance between the slots 3a formed between two adjacent
guide tracks 3 1s continuously changed. Since the necks 2a of
the vacuum suction devices 2 are disposed within the slots 3a
also the distance between adjacent vacuum suction devices 1s
continuously changed when the vacuum suction devices are moved
along thelr circular paths, that is when the respective trans-
verse guide track 4 is rotatcd about the imaginary axis 7a
thereof.

The longitudinal guide tracks 3 are o designed that at
the top of the circular path, the vacuum suction devices 2 are
arranged 1n silde-py—side relationship essentially without any
distance from one another, or, respectively, that the center
lines of the vacuum suction devices 2 are disposed at a first
distance 6a from one another. When displaced hy 180° that is
when at the bottom of the circular path, the vacuum devices 2
have a distance from one another which is determined by the
distance at which the parts 1 held by the wvacuum suction de-
vices 2 are to be deposited. That is, in this position, the
center lines of the vacuum suction devices have a second dis-

tance 6b from one another.
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For plcking up the parts, a vacuum is applied to the vac-
vum suction devices 2, To this end, the vacuwn suction devices
are 1n communication, wvia telescopic wvacuum ducts 9, with a
channel in which a vacuum can be generated. This is shown spe-

cifically in Fig. 3.

Below, the functioning of the separating apparatus accord-
ing to the invention will be described in connection with a

packaging machine as shown in Fig. 4.

As shown 1n Fig. 4, a carrier foil strip 11 is wound onto
a product spool 14 to which a carrier strip is attached, at one
side of which a film congisting of an effecti-e substance 1is
provided. The carrier foil strip 11, together with the effec-
tive substance, is advanced through a pair of cutting rollers
15, 16 by which Lhe effective material film is sectioned into
rectangular parts 1. After passage through the roller pair 15,
16 consequently individual rectangular parts 1 of the effective
substance film are disposed on the carrier foil strip 11. The
parts 1 are separated only by a cutting gap so Lhat, in princi-

ple, they abut one another.

After passage through the cutting roller pair 15, 16, the
carrier foil 11 1is guided around a wedge-shaped redirecting
element 10 whereby the parts 1 of the effective suhstance which

are attached to the carrier foil are released therefrom.

Below the wedge-shaped element 10, a separating apparatus
according to the present invention is arranged wherein the
wedge-shaped element 10 or respectively the separating appzr-a-
tus arc so arranged that a part 1 after being released from the
carrier foll 11 while the carrier foil is being redirected is

instantly picked up by a vacuum suction device 2. To this end,
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the respective vacuum suction devices 2, or, respectively, the
respective first traverse guide track 4a needs Lo be 1n a first
position 5a. With a continuous movement of the carrier foil,
the respective hollow shaft B8a of the respective transverse
guide track 4a 1s operated by the drive therecof at such a speed
that the respective vacuum suction devices 2 advance at the
same speed a8 the carrier foil 11. After 1ts reversing around

the wedge element 10, the carrier foil 10 is wound onto a foil

spool 17,

The separating apparatus includes four transverse guide
tracks 4a to 4d. The number of wvacuum suction devices 2 ar-
ranged on cach of the trangverse guide tracks 4a to 4d corre-
sponds to the number of parts 1 disposed on the carrier foil 11
laterally next to one another. As a result, all of the parts 1
arranged on a carrler foil 11 laterally adjacent one another

can be picked up at the same time.

Fig. 4 shows the first transverse guide track 4a in a po-
sition in which the wvacuum suction devices 2 disposed thereon

are 1in their first position 5a. After the parts 1 have been

picked up by the respective vacuum suction devices 2, the re-
spective transverse guide track 4a is advanced in the direction
0f the arrow 18 at high speed until the wvacuum suction devices
2 are dilsposed Jjust ahead of the second position 5b. In Fig.
4, the second gulde track 4b is shown in this position. In the
second position, 1in which in Fig. 4 the third transverse guide
track 4c is shown, the parts 1 are deposited onto the bottom
foil1l 19, which has been mentioned edrlier and which is unwound

from a bottom folil spool 20.

While the vacuum suction devices 2 arranged at the first

transverse guide track 4 pick up parts 1 from the carrier foil

10
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11, the vacuum suction device 2 of the third transverse guide
track 4c¢, which is already at the second position 5b, deposits
parts 1 on the bottom foil 19.

Since the parts 1 are deposited on the bottom foil 19 in
spaced relationship, the bottom feoil 19 is moved along at a
higher speed than the carrier foil 11. With a continuous move-
ment of the bottom foil 19, the respective hollow shaft 8¢ of
the third transverse guide Lrack 4c¢ is driven by its drive at
such a speed that the respective vacuum suction devices 2 move

at the same speed as the bottom foil 19.

When all the parts 1 have been deposited from the respec-—
tive vacuum suction devices 2 onto the bottom foil 19, the re-
spectlve transfer guide track 4c is moved at high speed in the
direction of the arrow 18 until the vacuum suction devices 2
arranged thereon are disposcd shortly ahead of the first posi-
tion 5a in which the parts 1 are picked up by the respective
vacuum suction devices 2 from the carrier foil 11. In Fig. 4,

the forth transverse guide track 4d is shown in this position.

Since the necks 2a of the vacuum suction device 2 are ac-
commodated in Lthe slots 3a and the distance between the slots
3a wlith respect to one another changes from the first position
>a to the second position 5b, along the path of the vacuum suc-
tion devices 2 from the first positions 5a to the second POSL-—

tion O5b also the distance wilh which the respective vacuum suc-

tion devices 2 are disposed next to one another, or, rcspec-—

tively the distance 6a, 6b ketween the center lines of the re-
spective vacuum suction devices 2 changes. The parts 1 there-
tfore are arranged in the second position 5b at a lateral dis-

tance ©6ob from one another which i1is larger than their lateral

distance in the first positicn 5a. The lateral distance in the

|1
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second position 5b corresponds to the distance with which the

parts 1 are deposited on the bottom foil 19.

In the same way, in which the distances between the vacuum
suction devices are changed on the way from the first position
5a to the second position 5b, the lateral distance of the vac-
uum suction devices 2 relative to one another is changed on the
way from the second position 5b to the first position 5a. That
15, after the vacuum suction device 2 has been moved from the
second position 5b to the first position 5a, their centcr lines
are no longer at the second distance 6b which they had in the
second position Sb but at the lesser first distance 6a which
means that the vacuum suction device are arranged again di-

rectly adjacent one another.

When the parts 1 have been deposited on the bottom foil
19, a cover foil 21 which is unwound from a cover foil spool
22, 1s placed onto the bottom foil 19 as well as the parts 1 to
cover the parts on the bottom foil. Aftter placement of the
cover foll 21 onto the bottom foil 19, the arrangemenl compris-
ing the bottom foil 19, the parts 1 and the cover foil 21
passes through a seal roller pair 23, 24 by which the cover
fo1l 21 15 welded to the bottom foil.

12



10

15

20

29

CA 02686639 2012-08-10

300673-14

CLAIMS :

1. Apparatus for separating for parts arranged 1n at least

two rows disposed next to one another, including a transfer device

with at least two holding elements which are disposed adjacent one

another and which pick up the parts in a first position and deposit

them 1n a second position,

whereln

means are provided by which the distance at which the holding
elements are disposed adjacent one another is changeable during the

transport of the parts from the first position to the second

position;
wherein

in the area of the first position, a reversing element 1s arranged

around which a carrier foil, on which the parts are disposed, can be

redirected;

and wherein

the carrier foil 1s reversible around the reversing element to
release the parts adhered to the carrier foll to allow the parts to

be picked up by the at least two holding elements.

2. Apparatus according to claim 1,

whereln

the means for changing the distance of the holding elements 1s 1in

the form of a longitudinal guide track with which the holding

elements are operatively assoclated.

3. Apparatus according to claim 1 or 2,

wherein

13
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the holding elements are operatively assocliated with at least one

transverse gulide track.

1 . Apparatus according to claim 3,

whereiln

the at least one transverse guide track 1s arranged so as to be

rotatable about a virtual axls.
5. Apparatus according to claim 3 or 4,
wherein

d

the at least one transverse gulde track comprises several transverse
guide tracks which are controllably movable along the longitudinal

gulide track at different speeds.

6. Apparatus according to claim 5,

whereiln

the transverse gulde tracks are mounted on hollow shatts.
7. Apparatus according to any one of claims 1 to 5,
whereiln

the holding elements are connected to telescopilc vacuum suction
lines by way of which a vacuum can be applied to the holding

elements.
3 . Packaging machine

comprising

an apparatus according to one of claims 1 to 7.

14
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