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(57) Abstract

}
The invention relates to a process and device for forming, maintaining, separating and transporting stacks, especially

stacks (10, 11 or 10a, 11a) of envelopes (3) or the like, behind a delivery device (4, 4a) which lays continuously or individualily ar-
riving envelopes (3, 3a) on one of their edges (6, 6a) on a stacking surface (7, 72). The essence of the invention consists in that: the
items to be stacked (3, 3a) are first held at the start of the formation of the stack (10, 10a) by a first front stack support (8, 8a)
moving in the direction of the increasingly large stack (10, 10a) (Fig. 4); a second front stack support (9, 9a) then takes the place
of the first front stack support (8, 8a) (fig. 6); and after the completion of the stack (10, 11 or 10a, 11a; fig. 2) a third front stack
support (12, 12a) and a rear stack support (13, 13a) take the stack (11, 11a) and transport it further; at the same time as the stack
(11, 11a) is taken by the third front stack support (12, 12a) and the rear stack support (13, 13a), the first front stack support (8, 3a)
together with the rear stack support (13, 13a) acts as a separator between the completed stack (11, 11a) and the parts (3, 3a) of the

next stack (10, 10a) to be formed and suppotts it. |




10

20

2087964

LITERAL AND VERIFIED TRANSLATICN OF INTERNATIONAL PCT APPLICATION
NO. PCT/EP 92/01097, FILED IN EUROPE ON MAY 19, 1992

—

e e —

METHOD AND APPARATUS FOR STACKING

SPECIFICATION

The invention relates to a method and to an apparatus for stacking
that is, for forming, holding, separating, and transporting of

stacks, especially stacks made up of letter envelopes or the like
downstream of a depositing mechanism which deposits continuously

and individually arriving letter envelopes with one envelope edge

on a stacking surface.

A method and an apparatus of the type mentioned are known. The
apparatus has a forward stack holder and a rear stack holder,
whereby the forward stack holder functions as a holding element

during the stack formation while the rear stack holder separates

the completed stack from the next stack. The rear stack forms
together with the forward stack a transport unit. This known
apparatus functions basically in a satisfactory manner. The inven-
tion, however, 1is based on the problem to further improve this

technology and to make it more efficient.

To solve this problem the invention provides that during the
removing transport of one stack and the simultaneous formation
of the next new stack, simultaneously several stack holders are
operational and are being moved into the movement path of the

stack and out of the movement path as well as alongside the move-

ment patn.
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Contrarv to the prior art, the inventlon provides not only two

stack holders that simultaneously function as transport unit,
rather, the invention provides further also movable stack holders.

These further stack holders are, just as the stack holders serving

as a transport unit, movable into the motion or movement path of the stack

and out of the movement path as well as alongside the movement

path of the stack, whereby, however, the movement along the movement
path 1is limited only to the area of the stack formation.. The
stack holders that are only movable in the area of the stack for-
mation are further effective until their function is taken over

by the two other stack holders that serve simultaneously as a

transport unit.

According to one example embodiment, three stack holders are moved
from one side across the movement path and alongside the movement
path of the stack while a fourth stack holder 1s moved from a
second side into the movement path and out of the movement path

as well as temporarily along the movement path during the stack
formation. Thereby, the motion of the three stack holders takes
place preferably from below upwardly as well as back and in the
longitudinal direction of the motion path, while the motion of

the single stack holder takes place from above downwardly and

back as well as in the direction of the motion path of the stacks.

Since the stack holders become effective partially simultaneously
and partially in alternation, and since they supplement each other,
a continuous motion sequence is possible without interruption,
whereby the stack formation also takes place continuously and

with an altogether small individual velocity of the separate com-

ponents. Connected therewith is a high degree of operational
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reliability and hence a small susceptibility to trouble.

Accordingly, there 1s provided in one aspect of the

invention a method for forming, holding, separating, and
transporting stacks of articles downstream of a depositing
mechanism which deposits continuously and individually
arriving articles with an article edge on a stacking surface
to form the stacks. The transporting takes place in a
transport direction from the depositing mechanism to a

packing station and the stack has several sides extending in

parallel to the transport direction. The method comprising

the followlng steps:

F

(a) first holding articles at the beginning of a stack

formation by a first leading stack holder which moves in the
transport direction 1n which a stack size increases;

(b) second holding a partly formed stack by a second

leading stack holder which takes over the partly formed

stack from the first leading stack holder while the second
leading stack holder 1s also moving 1n the transport
direction;

(c) engaging a leading end of a completed stack by a
third leading stack holder and engaging a rear end of the

o

completed stack by a rear fourth stack holder for further

transporting the completed stack in the transport direction

toward the packing station;

P

(d) simultaneously with the engaging of the completed

stack by the third leading stack holder and by the rear

fourth stack holder, separating the completed stack from a

next stack being formed, by entering the first leading stack

holder and the rear fourth stack holder between the

completed stack and the next stack;
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(e) supporting the next stack by the first leading
stack holder and by the rear fourth stack holder;

(f) moving any three stack holders of the four stack

holders crosswilise to the transport direction from one stack

side of the several sides of the stack and also moving the

any three stack holders alongside the transport direction

for the transporting of a stack; and

(g) moving any one stack holder of the four stack

holders crosswise to the transport direction from another
stack side and also moving the any one stack holder
temporarily 1n the transport direction and then opposite the

transport direction back to a starting position.

In accordance with a further aspect of the invention, there

|

1s provided an apparatus for forming, holding, separating

P
e

and transporting stacks of articles downstream of a

depositing mechanism which deposits continuously and

individually arriving articles with an article edge,

comprising a stacking surface leading 1n a transport
direction from the depositing mechanism to a packing
station, the stacking surface forming a stacking level on
which articles are deposited, the apparatus further

comprising four movable stack holders for holding an article

on the stacking surface, drive means connected to the four

stack holders for operating the stack holders, the movable
stack holders comprising three leading stack holders and one
rear stack holder, the drive means comprilising first drives
adapted for moving the three leadling stack holders crosswise
of the transport direction and 1in parallel to the transport

direction, the drive means further comprising a second drive

adapted for moving the rear stack holder crosswise of the

- 38 -
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transport direction and in the transport direction for

holding a stack during its formation and for transporting &

P

completed stack, the first drives, two of the three leading

stack holders, and the rear stack holder being arranged for

moving the two leading stack holders and the rear stack

holder from one and the same side of a stack crosswise to

the transport direction and 1n parallel to the transport

direction, and wherein the second drive and the third of the

three leading stack holders are arranged for moving from

another side of a stack crosswise to the transport direction
and 1n parallel to the transport direction, whereby a stack
1s positively held and guided during its formation and

during 1ts transportation.

Further features of the 1nvention are set forth in the
claims 1n conjunction with the description and the drawing.

The invention will be described more detail i1in the following

with reference to example embodiments which are shown in the

drawing, wherein:

Fig. 1 is a schematic side view of the present apparatus for

stacking showing a partially completed stack;

Fig. 2 is a view as 1n Fig. 1 but with a completed stack and

with stack holders forming a transport unit 1n a position

prior to taking over the completed stack;

Fig. 3 is a view as 1in Fig. 2, showing the stack holders

‘orming the transport unit after they have taken over the

[ %

completed stack;
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Fig. 4 1s a view as 1in FIGS. 1 to 3, with a completed stack

being transported away and with a further stack being formed

dllew,

Fi1g. 5 1s a view as 1n FIGS. 1 to 4, showing the finished
stack completely transported away and the further stack
st1ll 1n 1ts state of being formed, whereby the stack 1is

only held by 1ts first forward stack holder;

Fig. 6 1s a view similar to Fig. 5 showing the stack being

formed, held by the second forward stack holder;

Fig. 7 1s a view similar to Fig. 6, whereby the stack being

formed 1s held by 1ts second forward stack holder, while the
other stack holders are in a withdrawn walting position out

of which they move 1nto a ready position;

Fig. 8 shows, on an enlarged scale compared to Fig. 1, a

-

side view of the mounting and of the drive of the second

forward stack holder;

Fig. 9 shows detalls of the second forward stack holder;

F

Fig. 10 1is a plan view of the mounting of the first forward

stack holder and of the rear stack holder;

Fig. 11 is a side view of the first forward stack holder and

of the rear stack holder;

Fig. 12 shows, on a larger scale, detaills of the mounting of

the first forward stack holder;

Fig. 13 is a view as 1n Fig. 5 of a modified embodiment; and

Fig. 14 is a view as 1n Filg. ©6 of the embodiment according

to Fig. 13.
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BODIMENTS

=1
7]
X

DETAILED DESCRIPTION OF PREFERRED EXAMPL!

A stacking machiline 1 for stacking of letter envelopes 3

coming, for example, from a feeding station 2, comprises
according to Fig. 5 a depositing mechanism 4 having

compartment disks 5. The feeding station 2 and the

)

depositing mechanism 4 are basically known and not part of

the 1nvention.

As further shown 1n Fig. 5, the continuously and
individually arriving letter envelopes 3 are deposited with

one of their edges 6 by the depositing mechanism 4 on a

g

stacking surface 7 of the stacking machine 1, where, the

envelopes are held 1nitially by a first forward stack holder

8. The term "forward" stack holder 8 means that this stack

holder 8 1s located forward 1n the direction of the stack

formation, that 1s in the direction of the arrow a in Fig.

D.

As soon as the stack 10 has reached a predetermined size
(Fig. ©6), a second forward stack holder 9 takes up the
position of the first forward stack holder 8 and holds the

stack being formed so that the first forward stack holder 8

can be moved out of the movement path of the stack 10 being

formed. This 1s also shown 1in Fig. o©.

When, finally, the stack 10 being formed has become a

complete stack 11 according to Fig. 2, the third forward
stack holder 12 and a rear stack holder 13, as viewed 1n the

transport direction, take over the stack 11. The two stack

holders 12 and 13 form
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together a transport unit and transport the completed stack 1l
out of the zone of the stack formation, for example, to a turn-

over and packaging station 14 as is shown in Figs. 2 to 5 or 6.

When the two stack holders 12 and 13 serving as a transport unit
take over the stack 11, the first forward stack holder 8 1s simul-
taneously moved in front of the next part to be stacked. Thus,
the first forward stack holder 8 serves simultaneously as a separa-

tion element between a finished, completed stack 1l and the next

stack 10 being formed (Figs. 2 and 3).

For forming, holding, separating, and transporting of stacks 10, 11
there are thus several, that is concretely four stack holders g, 9
and 12, 13 active and move into the motion path of the stacks 10, 11
as well as out of the motion path thereof and they move alongside
the motion path of the stacks 10, 11. Three stack holders 8,

12, and 13 move from one side across the motion path of the stacks
lO,'lI, and alongside of the motion patﬁ, whereas the fourth stack
holder 9 moves from a second side into the motion path and out

of the motion path again as well as at certain times during the

stack formation alongside the motion path.

According to the example_embodiment shown in Figs. 1 to 7, the
second forward stack holder 9 is tilted from above in front ot
a stack being formed, and moves during the stack formation along
the motion path of the stack 10 until the stack holder 1s tilted

again upwardly and then moves backward 1in the direction of the

depositing mechanism.

6
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The individual figures show the different process steps as

follows.

According to Fig. 1, the second forward stack holder 9 holds the
stack 10 being formed while the stack holders 12 and 13 serving
as a transport unit are in a ready position just as the first
forward stack holder 8. In this ready position, the stack holders
8 and 30 are located with a slight spacing in front of the stack 10
on its side facing the depositing mechanism 4 and extend with

their free ends 16 slightly above the stack surface 7.

In Fig. 2, the stack 11 has reached its full size. The second
forward stack holder 9 aﬁd the third forward stack holder 12
that forms part of the transport unit, are positioned in one plane.
The rear stack holder 13 and the immediately next to 1t located
first forward stack holder 18 have moved out of the ready position
of Fig. 1 into contact with the last member 15 of the complete
stack 1ll. This takes place on a relatively low level so that
initially, the forward stack holder 12, as well as the rear stack

holder 13, rest against the outside of the stack 11 only with

their upper ends 1l6.

As shown in Fig. 3, then the two stack holders 12 and 13 move

along the stack upwardlv and simultaneously somewhat in the move-

ment direction of the stack 11 to be transported away.

The stack 10 or 1l rests in the stack formation area suitably

on the upper run of a conveyor belt 17 running around guide

rollers 18 to 23 and around one driving and guide roller 24.
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The transport speed of the two stack holders 12 and 13 forming
the transport unit 1s larger than the transport speed of the con-
veyor belt 17 so that guickly a gap 25 1s formed relative to the
next stack 10 being formed (Fig. 4). This next stack 10 beilng
formed 1s held by the first forward stack holder 8 which has been
moved together with the rear stack holder 50 out of the ready
position according to Fig. 1 after completion of the stack 10
according to Fig. 2, into contact with the last member 15 of the
stack, whereby this movement initially also takes place on a low
level. Thereafter, the first forward stack holder 8 is moved
crosswise to the stack direction out of the position of Fig. 2
into the support position of Fig. 3. Further, when the third
forward stack holder 12 has reached 1its upper position of Fig. 3,
the second forward stack holder 9 is moved out of the motion path

of the stack 1ll. At this stage, the stack holder 9 tilts out

of the motion path of the stack 11 (Fig. 4).

According to Fig. 5 the two transport stack holders 12 and 13
have reached with the stack 11 the turnover and packaging station l14.

During this time, the stack 10 being formed has grown in size.

Fig. 6 shows the situation in which the turnover and packaging
station 14 has taken over the stack 11 by 1ts turnover fork 26.
Further, a folding box 27 has already been pushed over the stack ll.
Thus, the stack holders 12 and 13 serving as a transport unit,

can release themselves from the stack ll. For this purpose, they

are pulled away from the stack. This takes place acccrding to

the example embodiment downwardly bv lowering the two stack

holdaers 12 and 13.
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However, prior to that, the second forward stack holder 9 which
is tiltable inwardly from above has taken over the securing of
the stack being formed as shown by comparing of Figs. 5 and 6.
With the lowering of the two stack holders 12 and 13, the first
forward stack holder 8 is also lowered according to the example
embodiment so that it can no longer hold the stack being formed

(Fig. 6).

Thereafter, the three stack holders 8, 12, and 13 that are movable
from the same side across the motion path of the stacks 10, 1l
move from the position in the left side of Fig. 6 into a waiting

- position on the right side in Fig. 7. In this waiting position,
the free end 16 of the stack holders 8, 12, and 13 are still below
the stacking surface 7 at a level onto which they are moved back
after the lowering shown in Fig. 6 into a position according to
Fig. 7. From this lowered level below the stacking surface 7,

the stack holders 8, 12, and 13 are then lifted again into the
ready position until they extend with their upper free end 1t
somewhat above the level of the stacking surface 7 as 1s shown

in Fig. 1. Thereafter, the above described process steps are

being repeated.

A mechanism 30 serves for mounting and driving the first forward
stack holder 8 and the stack holders 12 and 13 serving as a trans-
port unit. The mechanism 30 can be lowered with the aid of a
stroke device 31 shown only symbolically in the figures, said
lowering taking place from the lifted position of Fig. 1 into

the position of Fig. 6. The mechanism 30 comprises means IOIr
mounting and guiding, as well as driving the stack holders 8, 12,

and 13.
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The first forward stack holder 8 as well as the two stack holders 12
and 13 forming a transport unit are each arranged on a slide 32

or 33 and 34 (Fig. 1l). The mechanism 30 according to the example
embodiment comprises outwardly positioned guide rods 35 and 36
(Fig. 10) for mounting and quiding the slides 32 of the stack
holder 8. The mechanism 30 comprises inwardly located guide rods 37
and 38 for mounting and guiding the two other stack holders 12

and 13, whereby in Fig. 10 only the slide 33 with the stack holder 13
1s shown, while the slide 34 with the stack holder 12 1s not also
shown. The pairs of guide rods 35, 36, as well as 37 and 38 are

located preferably at different elevations as 1s seen 1in Fig. 1l.

The rear stack holder 13 as well as the first forward stack holder 8
which functions with the rear stack holder 13 as a separation
element, comprise each, for example, four elongated finger type
elements 39 or 40, which form in turn with the aid of angle 1irons

41 and 42, and guide bushings 43 or 44 the slides 32 and 33 accord-

ing to Figs. 10 and 1l1. The guide bushings 43 or 44 are mounted

on guide rods 35 to 38 at the ends of the angle i1rons 41 and 42.

Further, an electromagnetic clutch 45 is secured to the slide 32
with the aid of a bracket 46. This is shown symbolically in

Figs. 10 and 12. Further, the slide 33 of the rear stack holder 13
carrlies a steel plate 47 (Ficj. 12) provided for the electromagnetic
clutch 45. The two slides 32 and 33 are thus temporarily connected

to each other by the holding force of the electromagnetic clutch 45.

The connection of the two slides 32 and 33 and thus the synchroneous

and movement in unison of the rear stack holder 13 and of the first
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forward stack holder 8 which simultaneously forms therewith a
separation element, is important when these stack holders 8 and
13 are moved very rapidly out of the ready position according

to Fig. 1 into the separating position according to Fig. 2. Such
movement 1s approximately instantaneous, whereby this movement
must take place exactly between two parts to be stacked. Upon
reaching the separation position according to Fig. 2, the two
stack holders 8 and 13 still move 1in unison crosswilise to the motion
path of the stack 11. However, now a separation of the two stack
holders 8 and 13 takes place. The stack holders 13 must only
hold still the completed stack 11 during its transport to the
turnover and packaging station 14, while the first forward stack
holder 8 prevents falling over of the next parts deposited by

the depositing mechanism 4.

The release of the two slides 32 and 33 within the range of theirx
electromagnetic clutch 45 for separating the two stack holders 8
and 13 from each other, takes place with the aid of switches whaich

are not shown in the Figures, and which may be controlled by the

slides themselves.

The mechanism 30 further comprises a piston cylinder unit 47 which
may, for example, be a cylinder without a piston rod, the piston
of which, which is not shown 1n the Figures, moves the two stack
holders 8 and 13 instantaneously out of the waiting position
according to Fig. 1, into the separation position according to

Fig. 2. The free ends 16 of the two stack holders 8 and 13 are

located in the waiting position according to Fig. 1, already within

the radius of the compartment disk 5 in the plane of the deposit
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support 48 of the depositing mechanism 4 as also shown in Fig. 1.
Additionally, the mechanism 30 is slightly lifted by the stroke

device 31.

The transport of the stack 11 out of the position of Fig. 2 or 3
all the way to the turning and packaging station 14 takes place
with the aid of the piston cylinder device 47 which 1s connected

with the rear stack holder 13 to displace the same.

The piston cylinder device 47 moves the rear stack holder 13

back again into the starting positon or walting position according
to Fig9. 7, whereby the slide 32 of the first front stack holder 8
1s coupled with the slide 33 of the rear stack holder 13 with

the aid of the electromagnetic clutch 45. The stack holder 12
belonging to the transport unit receives 1its drive for the rear-

ward motion from a return spring which 1s not shown in the figures

for clarity's sake.

A gear belt 51 (Figs. 10 and 1ll1l) 1is provided for the slide 32

of the first forward stack holder 8. The gear belt 51 1s driven
synchroneously with the conveyeor belt 17 (Fig. 3). This gear
belt 51 1s coupled with the slide 32 or decoupled therefrom by

a clamping cylinder of a pneumatic clutch 52. Thils 1is necessary
because the slide 32 is temporarily coupled thfough the electro-

magnetic clutch 45 with the slide 33, which then moves the slide 32.

The cear belt 51 is guided with the aid of a guide roller 53 at
the free end 54 of the mechanism 47 (Fig. 1), and further runs

over the guide rollers 55 and 56 which are mounted on the piston
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cylinder device 47 or which are elevationally adjustable together
therewlith. Further, the gear belt 51 is guided over the guide
rollers 57 and 58 which are mounted on a carrier and guide device 59

(Fig. 1) for the mechanism 30 with the piston c¢ylinder device 47.

For the tilting and horizontal movement of the second forward
stack holder 9, which is tiltable from above into a position in
front of the stack 10 being formed, there 1is provided a guide

and holding mechanism 60, the essential detaills of which are

shown 1n Figs. 8 and 9.

The stack holder 9 ¢0mprises, just as the stack holderxr 12, several,
preferably four elongated, finger-type elements 61 which are arranged
on a carrier 62. The elements 61 and the carrier 62 are tiltably
mounted on arms 63 of a slide 64 for tilting about an axis 65.

The slide 64 1is displaceable along guide rods 66 which are part

of the guiding and holding mechanism 60.

A gear belt 69 is provided for driving the slide 64, one end of
which runs around a drive wheel 67 and which 1s guided around

a guide wheel 68. The gear belt 69 can be coupled or decoupled
from the slide 64. For this purpose, again a pneumatic clutch 70

is provided which is only schematically indicated at the slide 64

in Fig. 8. The gear belt 69 is, in principle, driven in synchronism
with the convevor belt 17 so that a release from the gear belt 69
is necessary when the stack holder 9 or the slide 64 carrying

the stack holder 9 are being moved back into the starting position

according to Figs. 4 and 5.
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A roll up spring 71 1is provided for pulling back the slide 64.
The roll up spring 71 is connected with its one end 72 in the
area of the drive wheel 67 to the guiding and holding mechan-

ism 60 and 1s further guided around a roll up spring drum 73 which

1s mounted on the slide 64.

A tilting cylinder 74 serves for tilting the stack holder 9. A
pliston rod 75 of the cylinder 74 is pivoted to an arm 76 of the
carrier 62. A second arm 77 serves as a carrier for the tilting

chinder 74 and connects the latter with the slide 64.

The guiding and holding mechanism 60 further comprises finally
an upper stack guide element 80 (Fig. 1, 8) which i1s carried
by guide rbds 8l that are vertically adjustable. The finger-

type element 61 of the stack holder 9 reach through the stack

guide element 80.

Figs. 13 and 14 show a modified apparatus la for stacking or
rather forming, holding, separating, and transporting of stacks
l10a or lla, whereby the same reference numbers serve for desig-

nating the same components, however with the 1ndex a.

The apparatus la of Figs. 13 and 14 differs from the stacking
machine 1 described first, only in that the second stack
holder %9a on a slide 64a is not tiltable, rather 1t is movable
perpendicularly to the stacking surface 7a. The second forward
stack holder 9a 1s mounted for movement in a vertical direction

and 1t 1s further displaceable with the aid of the slide 64a

- parallel to the stack 1l0a as the latter grows 1in size.
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The mounting and the drive for the slide 64a in the guliding and
holding mechanism 60a may in principle be constructed exactly

as described with reference to the first example embodiment. A
difference thus exists only as far as the slide 64a carrlies a
stroke mechanism 90a, for example, in the form of a piston cyd-
inder device by means of which the second forward stack holder 9a
is lifted when necessary as is shown in Fig. 13 or 1s lowered

as is shown in Fig. l4. The slide 64a comprises for this pur-
pose, a carrier 9la extending upwardly. The piston cylinder
device 90a is connected to the upper end of the carrier. An
entraining dog 93a connects the free end of the piston rod 92a
with the second forward stack holder 9a. Preferably, the piston

rod 1is guided and supported in the slide 64a.

The function and operation of the guiding and holding mechanism
60a with the second forward stack holder 9a that is movable
parallel énd vertically relative to the stacking surface Ja

does not differ from that of the first described example embodi-
ment when cooperating with the first forward stack holder 8a and
the two other stack holders l1l2a or l1l3a. As long as the stack
holder 8a acCording to Fig. 13 holds the stack l0a, the stack
holder 9a is in a lifted position. When the two stack holders
12a and 13 release the stack lla and are lowered for thils pur-
pose, the stack holder 8a also releases the stack 1l0a newly being
formed, because it is lowered together with the two other stack
holders 12a and 1l3a. Simultaneously, the stack holder 9a takes

over the function of holding the stack l0a. For this purpose,

+he s+troke mechanism l0a shifts the stack holder 8a in front of

the stack 1l0a as is shown in Fig. 14.
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The three stack holders 8, 12, and 13 or 8a, lZ2a and l1l3a move

in unison respectively in a vertical direction or perpendicularly
to the stacking surface 7 or 7a and i1n the horizontal direction
only partially in unison, namely when especially the two stéck
holders 8 and 13 or 8a and 1l3a are moving out of the waiting
position according to Fig. 7 into the ready position according

to Fig. 1 and then through the separation position according to
Fig. 2 into the transport and take over position according to

Fig. 3. During the subsequent motion sequences until the wait-
ing position is reached, the stack holders 8, 12, and 13 or 8a,

lza, and 1l3a move substantially independently of one another.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINES AS FOLLOWS:

1. A method for forming, holding, separating, and
transporting stacks (10, 10a; 11, 1la) of articles (3, 3a)
downstream of a depositing mechanism (4, 4a) which deposits

continuously and 1ndividually arriving articles with an

article edge (6, 6a) on a stacking surface (7, 7a) to form

said stacks, said transporting taking place in a transport

direction (a) from saild depositing mechanism to a packing
station (14), said stack having several sides extending in

parallel to said transport direction, said method comprising

the following steps:

(a) first holding articles at the beginning of a stack

formation by a first leading stack holder (8, 8a) which
moves 1n said transport direction 1n which a stack size
increases;

(b) second holding a partly formed stack by a second
leading stack holder (9, 9a) which takes over sailid partly

formed stack from said first leading stack holder (8, 8a)

while said second leading stack holder (9, 9a) 1s also

moving in said transport direction;

(c) engaging a leading end of a completed stack (11,
l1la) by a third leading stack holder (12, 1lZa) and engaging
a rear end of sald completed stack by a rear fourth stack
holder (13, 13a) for further transporting said completed
stack (11, 1lla) in said transport direction (a) toward said
packing station (14);

(d) simultaneously with said engaging of the completed
stack (11, 1lla) by said third leading stack holder (12, 12a)
and by said rear fourth stack holder (13, 13a), separating
said completed stack (11, 1lla) from a next stack (10) beiling
formed, by entering said first leading stack holder (8, 8a)
and said rear fourth stack holder (13, 1l3a) between said

completed stack (11, 1lla) and said next stack (10, 10a);

(e) supporting said next stack by said first leading
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stack holder (8, 8a) and by said rear fourth stack holder
(13, 13a);
(f) moving any three stack holders (8, 8a; 12, 12a; 13,

13a) of said four stack holders crosswilise to said transport

pr—

direction (a) from one stack side of said several sides of

sald stack and also moving sald any three stack holders
alongside said transport direction for said transporting of
a stack; and

(g) moving any one stack holder (9, 9a) of said four
stack holders crosswise to sailid transport direction from
another stack side and also moving sald any one stack holder
(9, 9a) temporarily 1in said transport direction and then
opposite said transport direction back to a starting

position.

2 . The method of claim 1, wherein any two of said three
leading stack holders and said rear stack holder form said

any three stack holders for performing said moving of said

step (f); and wherein said any one stack holder (9, 9a) 1s

the third of said three stack holders for performing said

moving of said step (g).

pl— -

3. The method of claim 1, further comprising forming a

F

transport unit of said rear stack holder (13, 13a) and of

one (12, 1l2a) of said three leading stack holders,

sequentially operating the other two leading stack holders

(8, 8a; 9, 9a) for holding a next stack being formed until
the next stack is complete, and then moving said transport
unit (12, 12a; 13, 13a) to take over a completed stack and

to bring said completed stack to said packing station (14).

4, An apparatus for forming, holding, separating and

P

transporting stacks of articles (3, 3a) downstream of a

depositing mechanism (4, 4a) which deposits continuously and

individually arriving articles with an article edge,
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comprising a stacking surface (7, 7a) leading in a transport

direction from said depositing mechanism (4, 4a) to a

packing station (14), said stacking surface forming a

stacking level on which articles are deposited, saild

apparatus further comprising four movable stack holders for

holding an article on said stacking surface, drive means

connected to said four stack holders for operating said
stack holders, sailid movable stack holders comprising three

leading stack holders (8, 9, 12 or 8a, 9a, 1lZa) and one rear

stack holder (13, 13a), said drive means comprising first

drives adapted for moving said three leading stack holders

crosswise of said transport direction (a) and 1in parallel to

salid transport direction, said drive means further

comprising a second drive adapted for moving sald rear stack

holder (13, 13a) crosswise of said transport direction and

in said transport direction for holding a stack during 1its

formation and for transporting a completed stack, said first
drives, two of said three leading stack holders (8, 8a; 12,

12a), and said rear stack holder (13, 13a) being arranged

for moving said two leading stack holders and said rear

stack holder from one and the same side of a stack crosswise
to said transport direction and in parallel to said
transport direction, and wherein said second drive and the
third of said three leading stack holders are arranged for

~ g

moving from another side of a stack crosswise to saild

transport direction and in parallel to saild transport
direction, whereby a stack is positively held and guided

during its formation and during its transportation.

5. The apparatus of claim 4, whereiln three of said four
stack holders (8, 12 and 13 or 8a, 1l2a and 13a) are mounted

below said stacking surface (7, 7a), and wherein one stack

holder (9, 9a) of said four stack holders 1s mounted apbove a

stack (10, 11 or 10a, 1lla).
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6. The apparatus of claim 5, whereln sald one stack holder
(9) mounted above the stack (10, 11) 1s supported 1in a
tiltable manner crosswise to said transport direction and 1n

a slidable manner in said transport direction.

7. The apparatus of claim 5, wherein sald three stack
holders (8, 12 and 13 or 8a, 1Z2a and 13a) mounted below saild
stacking surface are mounted on slides (32, 33, 34) movable
in said transport direction, said first drive comprising a
stroke mechanism (31) for moving said three stack holders 1in

unison crosswise to saild transport direction.

8 . The apparatus of claim 4, wherein one stack holder (9,

9a) of said three leading stack holders 1is tiltable from

above into a position in front of a stack being formed, said
tilting being directed toward another leading stack holder

(8, 8a) that is movable from below said stacking surface 1in

front of the stack (10, 10a), said one stack holder belng
also movable during a stack formation alongside sald
transport direction, said one stack holder (9, 9a) beilng
further tiltable upwardly and then movable opposite saild
transport direction toward said depositing mechanism (4,

4a) .

9. The apparatus of claim 4, wherein one stack holder (9a)
of said three leading stack holders is movable parallel and

vertically relative to said stacking surface (/a).

10. The apparatus of claim 4, wherein said first leading

stack holder (8) and said rear stack holder (13) are movable

gr—

into and out of a travel path of a stack in synchronism with

each other.
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