APPARATUS FOR STACKI NG OBJECTS AND TRANSFERRI NG THE
OBJECT STACK TO A PACKAGE CONVEYOR The invention
relates to an apparatus for stacking objects and
transferring the object stack to a package conveyor
with a feeder noving the objects to the package
conveyor. Pharmaceutical products are usually packed
in blister packages that are made in a thernoform ng
machine fromfoils and that creates individual

blister packs. As a rule a plurality of the blister
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an appar at us of, ove- %g% j g"%‘\%ﬁ i s needed
bet ween t he th&#r%%o% \ré‘g BRS ?’#e% nd the boxing
machi ne. The problem here is insuring good process

safety with a high production rate, since stacking

the bli stlhe paventiondireflatgst tanant Apparakes fiashlshacking

whe the ;stack is forned droppi ng the.objects
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t hey can becone canted and even slight msalignnents
copeydirsr upt the production line. It is an object of

the present invention t\o inprove on an apparatus of
t he above-descri bed type such that during the entire

process IRl tGl0R3e peBlueks! Sar8Bi @B adill@ in
objects as they are noved. This object is attained
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rule a plurality of the blister packs are contained in a
single cardboard box so that an apparatus of the above-
described type is needed between the thermoforming machine
and the boxing machine. The problem here is insuring good
prrocess safety with a high production rate, since stacking
the blister packs is difficult and there are problems when
the stack is formed by dropping the objects since the objects
must fall through different distances as the stack grows. As
the objects drop they can become canted and even slight

misalignments can disrupt the production line.

It is an object of the present invention t\o
improve on an apparatus of the above-described type such that
during the entire process extremely close control is
maintained of the objects as they are moved.

This cbject is attained according to the invention

in an apparatus of the above-described type in that a feeder



- 1 extends laterally adjacent and parallel to the
package conveyor above a cassette having at |east one

stack well, that the cassette has a lifter that sets
the height of a floor of the stack well dependent on
the nunber of objects stacked in the stack well, and

that the cassette is advanced synchronously in the
transport direction with the package conveyor during
transfer perpendicular to the transport direction by
a pusher of the finished object stack fromthe stack
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obj ect cannot nove fromthe desired orientation
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with the same drop distance, since as a result of the lifter
the floor of the stack well is suitably positioned. The
dropping of the objects from the feeder into the stack shaft
is the sole time during the entire process that the
displacement of the object is not controlled by the machine,
but due to the short drop distance the object cannot move
from the desired orientation. It is further advantageous
that as a result of the synchronized movement of the cassette
with the package conveyor the transfer is well controlled and
the object stack is safely held either by the side walls of
the stack well or by the elements of the package conveyor.
It is preferred that the package conveyor be a
recirculating conveyor belt with uniformly distributed object
cells and that there are a plurality of stack wells spaced
like the package cells. This construction improves the
throughput of the apparatus according to the invention the

number of stack wells being set to accommodate the required



cells and that there are a plurality of stack wells

spaced |ike the package cells. This construction

i mproves the throughput of the apparatus according to

the invention the nunber of stack wells being set to

accommodate the required - 2 production capacity. It

is inportant to note that even during transfer of the

obj et stacks they are always being |aterally guided

either by the side walls of the stack wells or by the

package cells. In order to sinplify the nechani sm of
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by controlling its depressurization.

Sco that the system is of limited size, the cassette
has a servo drive for synchronous movement with the package
conveyor during transfer and for returning it to a stack-
forming position after transfer, since in this manner the
cassette does not move continucusly in the transport
direction of the package conveyor, but is only synchronized
during transfer and is then shifted back upstream in order to
start a new cycle.

In order to facilitate a control dropping of the
objects in the stack shafts a sensor is provided above each
stack well for determining correct positioning of the objects
in the stack wells in the stack-forming position of the
cassette. In addition the feeder has for each stack well a
vertically movable abutment that is moved into the path of
the object in accordance with the output of the respective

sensor o that the object is in the right position for



In order to facilitate a control dropping of the

objects in the stack shafts a sensor is provided above

each stack well for determ ning correct positioning

of the objects in the stack wells in the

stack-form ng position of the cassette. In addition

the feeder has for each stack well a wvertically

novabl e abutnment that is noved into the path of the

obj ect in accordance with the output of the respective

sensor o that the object is in the right position for
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-stack a uniform force over its entire height, the pusher has
respective pusher bars engageable with the object stacks.

in order to make the apparatus adjustable, the
stack wells are each formed by two side walls whose spacing
is adjustable to accommodate different formats.

It is particularly preferred according to the
invention when the sensors are connected with a process
controlier so that all kinds of different packages can be

formed and object stacks can be made the same in adjacent

stack wells,

In the following the invention is more closely
described with reference to an embodiment shown in the
drawing; therein:

FIG. 1 is a perspective schematic representation of

the apparatus according to the invention;



It is particularly preferred according to the

i nvention when the sensors are connected with a
process controller so that all kinds of different
packages can be forned and object stacks can be nade
the same in adjacent stack wells. In the follow ng
the invention is nore closely described with
reference to an enbodi nent shown in the draw ng;
therein: FIG 1 is a perspective schematic
representation of the apparatus according to the

i nventi orf1G- 42 A5 22 Rer WwetifrectVior \Ahoyisiowwnly the
cé%%é%ééma cassette; FIG 3 is a perspective view

show hg only the feeder; FIG 4 is a perspective view

showi ng ui@. t Be ipagkaga GUMEWR ; vEble shdwindy only the

perspective view show ng the cassette wth the feeder
fegfpihe package conveyor; FIG 6 is a viewlike FIG 1

before t tart of _the format.ion of the.obj.ect stack

"h the [ 55 cfade vBl Fer R Pt aHiRY fefv ne
padidd dhaeyfieposi tion of the first object in the

first stack well; FIG 8 is a viewlike FIG 6 show ng

the depoFiGorP of a Irexdpentiohg ected rshdwsimpddied cassette
wf%ﬁu%%ém¥ééder and the package conveyor;

FIG. 6 is a view like FIG. 1 before the start of
the formation of the object stack in the first stack well;

FIG. 7 is a view like FIG. 6 showing the deposition
of the first object in the first stack well;

FIG. 8 is a view like FIG. 6 showing the deposition
of the first object in the second stack well;

FIG. 9 is a view like FIG. 6 showing the deposition
of the first object in the third stack well;

FIG. 10 is a view like FIG. 6 showing the
deposition of the first object in the fourth stack well;

FIG. 11 4is a view 1like FIG. 6 showing the
deposition of the first object in the fifth stack well;

FIG. 12 is a view like FIG. 6 showing the action of
the lifter to make a uniform drop distance for the second
layer of objects in the object stacks;

FIG. 13 is a view like FIG. 6 showing the action of
the lifter in preparation for transfer of the formed object
stacks into the package conveyor;

FIG. 14 is a view like FIG. 6 showing shifting of

the cassette to synchronize with the package conveyor;



FIG 9is aviewlike FIG 6 showi ng the deposition
of the first object in the third stack well; FIG 10
is aviewlike FIG 6 showing the deposition of the

first object in the fourth stack well; FIG 11 is a
view like FIG 6 show ng the deposition of the first
object in the fifth stack well; FIG 12 is a view

like FIG 6 showing the action of the lifter to nake
a uniformdrop distance for the second |ayer of
objects in the object stacks; FIG 13 is a view |ike
FIG 6 sH&-ngt? hes agt veavwolikehEBIf f fephowing pushing of
reparatian fagr transfer of the fornmed object ,stacks
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stacks during return of the cassette to the
stack-form ng position. The drawi ng shows an appar at us
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feeder 7 that noves the objects 2 to the
forming an endless row of object cells 6. The apparatus 1

furthermore has a feeder 7 that moves the objecté 2 to the
conveyor 4, that is formed as a suction-belt assembly 8 for
suspending and transporting the objects 2, and that in the
embodiment illustrated in the drawing has two suction belts 9
for the objets 2 which are blister packs. The feeder 7
extends laterally along and parallel to the package conveyor
4 azbove a cassette 10. The cassette 10 has at least one
stack well 11, but in the embodiment illustrated in the
drawing has five stack wells 11, and the cassette 10 has a
lifter 12 for setting the level of floors of its stack wells
11 according to the number of the objects 2 stacked in the
stack wells 11. The lifter 12 has two spaced guide pins 17
on which is vertically shiftable a lifter bar 18 carrying the
floors of the stack wells 11. During transfer of finished
object stacks from the stack wells 11 into the conveyor 4 by
means of a slide 13 effective perpendicular to the transport
direction 22, the cassette 10 is displaced in the direction

20 synchronously with the conveyor 4 to which end a



conveyor 4, that is forned as a suction-belt assenbly
8 for suspending and transporting the objects 2, and
that in the enbodinent illustrated in the drawi ng has
two suction belts 9 for the objets 2 which are
blister packs. The feeder 7 extends l|laterally along
and parallel to the package conveyor 4 above a
cassette 10. The cassette 10 has at |east one stack
well 11, but in the enbodinent illustrated in the

drawi ng has five stack wells 11, and the cassette 10
caprod led seavoldrive setused that |adssl returngothe otassette

ts tack 11 .accordi to the nu er.of th
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spacing can be adjusted for different formats.

In the following the operation of the apparatus 1
according to the invention is described for one cycle that
makes five object stacks 3 and transfers them into the
package conveyor 4. The starting point is shown in FIG. 1
where an object 2 is fed by the suction belt 8 of the feeder
7 above the cassette 10 that is in the stack-forming
position. FIG. 6 shows the position in which the sensor 14
in the £first stack well 11 is detecting the proper
positioning of one of the cbjects 2 above the stack well 11,
whereupon the abutment 15 is dropped and the object 2 engages
against this abutment 15 and is aligned by it. Then the
pusher 16 in the feeder 7 is moved downward and pushes the
object 2 off the suction belt 8 so that the object 2 drops in
the stack well 11 until it lands on the floor positioned by
the lifter 12, which is about the thickness of one cbject 2



to a processor/controller. The feeder 7 further has
for each stack well 11 a vertically displaceable
abutment 15 and a vertically displaceable pusher 16.
The slide 13 has a respective pusher bar 19
engageable with each object stack. The stack wells 1
are each fornmed by two side walls 20 whose spacing
can be adjusted for different formats. In the
followi ng the operation of the apparatus 1 according
to the invention is described for one cycle that
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nd PRt S E0Fodd€s1y. Then the pusher 13 slides the object
stacks from the stack wells 11 into the object cells 6, and
when the transfer is complete the pusher 13 returns to its
starting position, the cassette 10 is moved back into the
stack-forming position, and the lifter 12 moves upward until
the floors of the stack wells 11 are repositioned for the

start of a new cycle.



second, third, fourth, and fifth stack wells 11 so
that there is one object 2 in each of the stack wells
11. Then the lifter 12 (FIG 12) noves downward so as
to create in each well 11 room for another object.
Once each stack well 11 holds an object stack 3 with
the required nunber of objects 2, the lifter 12 noves
all the way down (FIG 13) and sinultaneously the
cassette 10 is accelerated in the transport direction
of the conveyor systemuntil they are noving
synéidddtusl y. Then the pusher 13 slides the object
stacks fromthe stack wells 11 into the object cells
6, and when the transfer is conplete the pusher 13

returns t1o itan Shpgphi88uBOFdd OQta&iaﬁnQa%%%Tetc&smmﬁ and
nmoved back into the stack-form ng position, and the
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cassette (10) is advanced synchroncusly in the transport
direction (22) with the package conveyor (4) during transfer
perpendicular to the transport direction (22) by a slide (13)
of the finished object stack (3) from the stack well (11)

into the package conveyor (4).

2. The apparatus according teo c¢laim 1,
characterized in that the package conveyor (4) is a
recirculating conveyor belt (5) with uniformly distributed
object cells (6) and that there are a plurality of stack

wells (11) spaced like the package cells (6).

3. The apparatus according to claim 1 or 2,
characterized in that the feeder (7) has a suction belt (8)

for suspending and transporting the cobjects (2).



objects (2) stacked in the stack well (11), and that

the <cassette (10) is advanced synchronously in the
transport directi-on (22) with the package conveyor

(4) during transfer perpendicular to the transport
direction (22) by a slide (13) of the finished object
stack (3) fromthe stack well (11) into the package
conveyor (4). 2. The apparatus according to claim1,
characterized in that the package conveyor (4) is a
recircul ati ng conveyor belt (5) with uniformn

di stributed Big arPa@tys (@cerdinddo tng evi%/\rceladms 1 to

plurality qf stack s (L11) _space | ke_t he packagge .
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belt (8) for suspending and transporting the objects
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afkééatésnégggacterized in that the cassette (10) has a
servo drive  for synchronous novenent with the package
conveyor (4) during transfer and for returning it to
a stack-formng position after transfer. 5. The
appar at u accor g tapravatys, acharditgri Azd iwlatmt 4,

a sensor. (14). is_.provi ded abov ch_stack 1. (4
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position of the cassette (10).
objects (2) in the stack wells (11) in the stack-forming

po=sition of the cassette (10).

6. The apparatus according to claim 5,
characterized in that the feeder (7) has for each stack well

(11) a vertically movable abutment (15).

7. The apparatus according to claim 5 or 6,
characterized in that the feeder (7) has for each stack well

(11) a vertically movable pusher (16).

8. The apparatus according to one of claims 2 to
7, characterized in that the lifter (2) has two spaced guide
pins (17) on which a lifter bar (18) carrying the floors of

the stack wells (1l1l) can move vertically.
9. The apparatus according to one of claims 1 to

8, characterized in that the slide (13) has respective pusher

bars (14) engageable with the object stacks (11).
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6. The apparatus according to claim5, characterized

in that the feeder (7) has for each stack well (11) a
vertically novabl e abutnment (15). 7. The apparatus
according to claim5 or 6, characterized in that the
feeder (7) has for each stack well (11) a vertically
novabl e pusher (16). 8. The apparatus according to one

of claims 2 to 7, characterized in that the lifter

(2) has two spaced guide pins (17) on which a lifter

bar (18) carrying the floors of the stack wells (11)
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according to one of clains 1 to 9, characterized in
aqapgmadates tdidifemans fopmatae each forned by two side

wal I s (20) whose spacing is adjustable to accommodate

different formats. 11. The apparatus according to one

of claimgid t @hel Gppahatact akkeedihg £BaénéfEES£n§Qﬁ§5 to

(14) are connected with a process controller. -
10, characterized in that the semnsors (14) are connected with

a process controller.
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