
AUSTRALIA J|3H ““xj?
PATENTS ACT 1990 Ό 8 W * "

PATENT REQUEST : STANDARD PATENT

I/We being the person(s) identified below as the Applicant(s), request the grant of a 
patent to the person(s) identified below as the Nominated Person(s), for an invention 
described in the accompanying standard complete specification.

Full application details follow:

[71/70] Applicant(s)/Nominated Person(s):

FERAG AG

of

Zurichstrasse 74, CH-8340 Hinwil, Switzerland

• o · » · ·• · ·

[54] Invention Title:

Process and apparatus for delivering preferably folded printing products to a 
further processing point

[72] Name(s) of actual inventor(s):

Willy LEU

[74] Address for service in Australia:

DAVIES COLLISON CAVE, Patent Attorneys, 1 Little Collins Street,
Melbourne, Victoria, Australia. Attorney Code: DM

• · ·
β · · β • · ·• · ·

Basic Convention Application(s) Details:

[33] Country[31] Application 
Number

00 046/92-1 Switzerland

Code

CH

[32] Date of
Application 

9 January 1992

• · ·• · ·• β β ·
• · ·• · ·• · ·

DATED this TWENTY SIXTH day of NOVEMBER 1992

Λ

a member of the firm of 
DAVIES COLLISON CAVE for 
and on behalf of the 
applicant(s)

tf



ί ► 1

AUSTRALIA 

PATENTS ACT 1990

NOTICE OF ENTITLEMENT

We, FERAG AG, the applicant/Nominated Person in respect of Application No. 

29683/92 state the following:-

The Nominated Person is entitled to the grant of the patent 

because the Nominated Person would, on the grant of a patent for 

the invention to the inventor, be entitled to have the patent 

assigned to the Nominated Person.

• ·

The Nominated Person is entitled to claim priority from the basic 

application listed on the patent request because the Nominated 

Person made the basic application, and because that application was 

the first application made in a Convention country in respect of 
the invention.

» ·
DATED this FOURTEENTH day of JANUARY 1993

a member of the firm of 
DAVIES COLLISON
CAVE for and on behalf 
of the applicant(s)

(DCC ref: 1552370)

• · · ·



AU9229683

(12) PATENT ABRIDGMENT (11) Document No. AU-B-29683/92 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 645716 

(54) Title
PROCESS AND APPARATUS FOR DELIVERING PREFERABLY FOLDED PRINTING PRODUCTS TO A 
FURTHER PROCESSING POINT 

International Patent Classification(s)
(51)5 B65H 003/08 B41F 013/54 B65H 005/08 B65H 029/66

(21) Application No.; 29683/92 (22) Application Date : 26.11.92

(30) Priority Data

(31) Number (32) Date (33) Country
046/92 09.01.92 CH SWITZERLAND

(43) Publication Date : 15.07.93

(44) Publication Date of Accepted Application : 20.01.94

(71) Applicant(s)
FERAG AG

(72) Inventor(s)
WILLY LEU

(74) Attorney or Agent
DAVIES COLLISON CAVE , 1 Little Collins Street, MELBOURNE VIC 3000

(56) Prior Art Documents 
US 4953847
GB 2205819 
GB 1036346

(57) Claim

1. A process for delivering printing products to a further processing point, in 

which the printing products are fed by a first conveying device in an imbricated 

formation, in which each printing product rests on the following one, and are taken 

over and further conveyed by a second conveying device, wherein, before being taken 

over by the second conveying device, the fed printing products are pushed one after 

the other into an intermediate stack from below, the upper face of which stack is 

kept essentially at a predetermined height by lowering or raising the intermediate 

stack in the event of a change of height of the intermediate stack, and the upper 

printing product of the intermediate stack is seized by a sucker arrangement and 

thereby conveyed into the conveying τ :gion of the second conveying device.

6. An apparatus for delivering printing products to a further processing point, 

having a first conveying device for feeding the printing products in an imbricated 

formation, in which each printing product rests on the following said product, and 

a second conveying device for taking over and further transporting the printing 

products, which apparatus further comprises a stacking point which is arranged in the 

conveying region of the first conveying device and at which an intermediate stack,
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charged from below, is formed from the fed printing products, and a sucker 

arrangement for seizing the uppermost printing product of the intermediate stack for 

conveying the seized product from the intermediate stack into the conveying region 

of the second conveying device, and a control arrangement for setting the upper face

of the intermediate stack essentially to a predetermined height by lowering and 

raising the intermediate stack in the event of a change of height of the intermediate 

stack
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The present invention relates to a process and an 
apparatus for delivering preferably folded printing 
products to a further processing point. ascordia+q—to - the

In the case of the apparatus of this type 
described in CH-A-630,583 and the corresponding 
US-A-4,320,894, in the transfer region the fed printing 
products are pushed by the supply conveyor directly into 
the passing open grippers of the removal conveyor. In 
order to ensure correct seizing of the printing products, 
in the transfer region of the printing products the 
conveying direction of the removal conveyor runs from 
bottom to top and transversely to the conveying direction 
of the fed printing products. Although this measure means 
that allowance can be made for slight irregularities in 
the distances between successive printing products in the 
imbricated stream, too great a distance between two 
printing products within the fed imbricated formation has 
the effect that certain products arrive at the transfer 
region too late and consequently miss the assigned 
gripper, which then goes on empty to the further 
processing point. The following gripper then takes with 
it not only the printing product assigned to it but also 
that product which could not be taken along by the 
preceding gripper. It is consequently obvious that such 
an irregular incidence of printing products can have 
adverse effects at the downstream further processing 
point. '

It is further known from EP-A-0,368,009 (and the 
corresponding US-A-5,042,792) to convey against a stop 
printing products which are fed in pairs lying one on top 
of the other in an imbricated formation in which each 
product pair rests on the following product pair, then 
seize them in the region of the leading edge by a suction 
member and raise them in order to bring the corresponding
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printing product into the effective range of circulating 
driver elements, which raise the leading edges of the 
printing products further into the conveying region of a 
removal conveyor, which is formed by two interacting belt 
conveyors. With this known apparatus, the printing 
products lying one on top of the other in the fed 
imbricated formation can be detached from one another and 
arranged to form a new imbricated formation in which all 
the products only overlap partially and no longer cover 
one another completely.

Nevertheless, in the case of this apparatus as 
well it is important that the packs of printing products 
in the fed imbricated formation are essentially at the 
same distances from one another, in order for undisturbed 
separating of the completely covering printing products 
to be possible.

The present invention is thus based on the object 
of providing a process and an apparatus of the type 
mentioned at the beginning which allow the printing 
products to be fed to a further processing point in the 
desired sequence irrespective of the quality of the fed 
imbricated formation.

This object is achieved according to the 
process

invention by claim 
1 and claim 6, respectively.

Due to the fact that the fed printing products 
are first of all pushed into an intermediate stack, from 
which they are taken from the top by the sucker 
arrangement and fed to the second conveying device, the 
feeding of the printing products to the second conveying 
device is separated from the feeding of the printing 
products by the first conveying device. This means that 
excessively large or small distances between successive 
printing products and even missing printing products in 
the fed imbricated stream no longer influence the correct 
feeding of printing products to the second conveying 
device. Such irregularities in the incident imbricated 
formation are compensated for by the intermediate stack.
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In addition, it is also possible if need be to 
stop temporarily the feeding of printing products to the 
second conveying device by deactivating the sucker 
arrangement, without the delivery of printing products by

5 the first conveying device having to be interrupted.
Preferred further developments of the process 

according to the invention and of the apparatus according 
to the invention are outlined in the dependent claims.

Exemplary embodiments of the subject-matter of 
10 the invention are explained in more detail below with

reference to the purely diagrammatic drawing, in which:
1 shows a first embodiment of an apparatus 

according to the invention in side view,
2 shows, on an enlarged scale in comparison with 

Fig. 1, the apparatus according to Fig. 1 
partly in cross section and partly in the form 
of a view,

3: shows a cutout from Fig. 1, representing the 
region of the intermediate stack of the 
apparatus according to Fig. 1, on an enlarged 
scale and in side view,

4 shows, in side view, the drive mechanism for 
the sucker arrangement of the apparatus 
according to Figures 1-3,

5 shows the drive mechanism according to Fig. 4 
in cross section,

6 shows, in side view, a second embodiment of the 
apparatus according to the invention,

7 shows the drive mechanism for the sucker 
arrangement of the apparatus according to Fig.
6 in side view,

8 shows the drive mechanism according to Figure
7 in cross section,

9 shows the sequence of movements of a suction
35 head of the sucker arrangement according to

Figures 6-8 by way of a purely diagrammatic
representation of the drive mechanism, and

Figure

Figure

Figure

Figure

Figure

Figure

30
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Figure 10 shows a third embodiment of the apparatus 
according to the invention in side view.

With reference to Figures 1-3, a first embodiment 
of an apparatus according to the invention is now

5 described. This apparatus has a first conveying device 1, 
which delivers folded printing products 2 in an 
imbricated formation S. In this case, each printing 
product in this imbricated formation S rests on the 
following product 2. This means that, seen in conveying

10 direction A of the conveying device 1, the trailing edge 
2a of the printing products 2 lies upward in the 
imbricated formation S. In the case of the exemplary 
embodiment shown in Figures 1-3, this trailing edge of 
the folded printing products 2 is formed by the fold edge

15 2a. The open side edge 2b opposite this fold edge 2a
accordingly forms the leading edge.

The conveying device 1 has a belt conveyor 3 as 
well as a strap conveyor 4 arranged downstream of the 
latter. The strap conveyor 4 is formed by a number of

20 round straps 5 (Fig. 2) which run parallel to one another 
and at a distance from one another and are led over 
deflecting rollers 6 and 7, of which the one deflecting 
roller is driven. The belt conveyor 3 and the strap 
conveyor 4 may have the same or a different conveying

25 speed. The deflecting rollers 6, 7 are mounted rotatably 
in two arms 8, 9 (Fig. 2) running parallel to each other. 
The strap conveyor 4 is designed as a rocker which can 
pivot about the axis 6' of the deflecting roller 6 and is 
supported on a piston-cylinder unit 10, only

30 diagrammatic ally represented in Fig. 1. By means of said
unit, the pivoting position of the strap conveyor 4 is 
set in a way still to be described.

Arranged above and in the end region of the strap 
conveyor 4 is a stop 11, which has a number of stop

35 fingers 12 (Fig. 2) which are arranged at a distance from
one another and extend through in each case between two
round straps 5. Seen in conveying direction A, ahead of
the stop 11 there is provided a conveying roller 13,
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which extends transversely to the conveying direction A 
and rests on· the imbricated formation S. This conveying 
roller 13 is mounted rotatably at each of both ends in an 
arm 14 and 15, respectively, by means of bearings 16, 17

5 (Fig. 2). The arms 14, 15 are for their part mounted at 
the other end on a shaft 18, to be precise by means of 
self-aligning bearings 19, 20. The shaft 18 passes
through the arms 14, 15 of the strap conveyor 4 and is 
mounted in bearing parts 21, 22, which are attached to

10 the arms 14 and 15, respectively (Fig. 2). The mounting 
of the shaft 18 is performed by means of bearings 23 and
24. At one end of the shaft 18 there is seated on the 
latter a gearwheel 25, which is driven by a drive (not 
shown) by means of a drive chain 26. This gearwheel 25

15 meshes with a gearwheel 27, which is fixedly seated on a 
continuation 13a of the conveying roller 13. By means of 
the chain 26 and the gearwheels 25, 27, consequently the 
conveying roller 13 is driven in a circulating manner in 
the direction of the arrow T (Fig. 3). The conveying

20 roller 13, exerting a conveying action on the printing 
products 2, can, thanks to its self-aligning mounting, 
adapt itself to the changing height of the imbricated 
formation S. Since, as described, the two bearing arms 
14, 15 for the drive roller 13 are mounted in a self-

25 aligning manner independently of each other, the 
conveying roller 13 can also adapt itself when there 
occur in the imbricated formation differences in 
thickness in a direction running transversely to the 
conveying direction A.

30 Between the conveying roller 13 and the stop 11
there is established a stacking point 28, at which the 
printing products 2 are piled up to form an intermediate 
stack 29. Arranged in the region of this intermediate 
stack 29 is a supporting plate 30 (Fig. 2), which is

35 arranged underneath the round straps 5 and which has the
effect of preventing the round straps 5 being able to sag
under the weight of the intermediate stack 29.
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As Figures 1-3 reveal, the printing products 2 
are pushed by the strap conveyor 4 from below into the 
intermediate stack 29. The driven conveying roller 13 
thereby assists the pushing of the printing products 2

5 into the intermediate stack 29. The advancing movement of 
the printing products 2 is braked by the stop 11. '

A height monitoring arrangement, which may be 
designed for example as a light barrier, is represented 
purely diagrammatically by 31 (Fig. 1) . This height

10 monitoring arrangement 31 is connected to a control 
arrangement (not shown), which controls the cylinder- 
piston unit 10 and consequently controls the pivoting 
position of the strap conveyor 4. By means of this height 
monitoring arrangement 31 it is ensured that the upper

15 side 29a of the intermediate stack 29 is always at about 
the same level H. This is achieved by the strap conveyor 
4 being pivoted upward' or downward by means of the 
piston-cylinder unit 10 in the event of a changing height 
of the intermediate stack 29, in order to keep the upper

20 side 29a of the stack at the desired height H.
Arranged above the strap conveyor 4 is a second

conveying device 32, which has individually controllaV7 ■ 
grippers 33 which are fastened at regular intervals on an 
endlessly circulating chain (not shown) which is guided

25 in a chain channel 34. The chain, and consequently alsj 
the. grippers 33, circulate in the direction of the arrow 
B (Fig. 1). Each gripper 33 has a carrying element 35 
which is fastened to the chain and on which a clamping 
plate 36 and two clamping fingers 37, interacting with

30 the latter, are pivotally mounted. As Fig. 2 shows, the 
two clamping· fingers 37, arranged at a distance from each 
other, are under the action of a closing spring 38, which 
presses the clamping finger 37 against the clamping plate 
36 and consequently keeps the gripper 33 closed. The two

35 closing springs 38 are arranged on a bolt 39, which is
mounted in the carrying element 35 and about the
longitudinal axis of which the clamping plate 36 is
freely pivotable together with the assigned clamping
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fingers 37. Connected to each clamping finger 37 is a 
control arm 40, which bears a control roller 41 on its 
end. The clamping plates 36 are provided with a lug 36a 
which, seen in conveying direction B, faces to the rear

5 and is intended to interact with a positioning slotted 
link 42. When the lug 36a runs up onto the positioning 
slotted link 42, the clamping plate 36, and with it the 
clamping fingers 37, are brought into a certain position, 
in which the grippers 33 can also be opened. Serving for

10 this purpose is an opening slotted link 43, which 
interacts with the control roller 41 and effects a 
lifting off of the clamping fingers 37 from the clamping 
plate 36, against the force of the closing springs 38.

In order to bring the printing products 2 from
15 the intermediate stack 29 into the conveying region F of 

the conveying device 32, i.e. into the path of movement 
of the opened grippers 33, a sucker arrangement is 
provided, designated quite generally by 44. This has two 
suction heads 45 and 46 (Fig. 2), which are arranged at

20 a distance from each other and each of which is fastened 
on a tubular carrying arm 47. Connected to each carrying 
arm is a connecting hose 48, which is connected to a 
vacuum source (not shown), which can be periodically cut 
in and out. Each carrying arm 47 is further connected to

25 a drive 49, which is only partially represented in Fig.
2 and will be explained in further detail with reference 
to Figures 4 and 5. By this drive 49, the suction heads 
45, 46 are moved along a closed, approximately pear­
shaped circulating path 50. As Fig. 2 shows, the

30 circulating paths 50 run to the sides of the conveying 
device 32. Each circulating path 50 runs from a take-over 
point 51, which is located on the upper side 29a of the 
stack in the region of the trailing fold edge 2a of the 
printing products 2, upward to a delivery point 52 and

35 then further upward and in the form of a loop back again
to the take-over point 51. During the movement of the
suction heads 45, 46 from the take-over point 51 to the
delivery point 52, the suction heads 45, 46 are connected
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to the vacuum source. This means that the respectively 
uppermost printing product 2' in the intermediate stack 
29 is seized in the region of the fold 2a by the suction 
heads 45, 46 and taken along upward into the conveying

5 region F of the conveying device 32. The fold edges 2a of 
the printing products 2, lifted off upwardly by the 
suction heads 45, 46, are consequently brought into the 
path of movement in each case of an open gripper 33 and, 
arrive between the clamping plate 36 of the latter and

10 the clamping fingers 37 lifted off said plate. In order 
to permit this introduction of the fold edge regions of 
the printing products 2 into the open grippers 33, the 
grippers 33 are brought into the suitable pivoting 
position by means of the positioning slotted link 42. As

15 can be seen in particular from Fig. 3, the clamping plate 
36 is pivoted with the clamping fingers 37 by means of 
the positioning slotted link 42 during the taking over of 
the printing products 2, in order that a satisfactory 
seizing of the printing products 2 in the region of their

20 fold 2a by the grippers 33 is ensured.
Since the two suction heads 45 and 46 are driven

by mutually separate drives, it is possible to move the 
two suction heads 45, 46 not only synchronously with each 
other but also alternately in a push-pull manner. In the

25 case of such a solution, a printing product would then be 
seized and transported in each case only by one suction 
head 45 or 46. Each suction head 45, 46 then has to seize 
only every second printing product 2.

The construction and operating principle of a
30 preferred design of the drive 49 for the suction heads 

45, 46 is now described below with reference to Figures 
4 and 5. Apart from this represented embodiment, it is of 
course conceivable to design this drive 49 also in 
another suitable way in order to move the suction head

35 45, 46 along the pear-shaped circulating path 50, which
forms a tip at the take -over point 51.

The tubular carrying arm 47, to which the suction
head 45 is attached, is fastened on one arm 53a of a two-
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armed lever 53, the other arm 53b of which is angled off 
with respect to the arm 53a. The arm 53b forms the 
connecting rod of a crank-and-rocker mechanism 54 and is 
connected via a link 55, the link pin of which is

5 designated by 55a, to a crank 56. The latter is seated on 
a shaft 57, which is driven in a rotating manner in the 
direction of the arrow D and is mounted rotatably in a 
bearing 58. The shaft 57, the longitudinal axis of which 
is designated by 57', is driven by a drive mechanism (not

10 shown). At the other end, the arm 53b of the lever 53 is 
connected via a link 59, the link pin of which is 
designated by 59a, to a rocker 60. The latter is fastened 
on a shaft 61, which is mounted freely rotatably in a 
bearing 62. The longitudinal axis of the shaft 61 is

15 designated by 61'.
When the crank 56 rotates, the rocker 60 is 

pivoted back and forth between two end positions, which 
are represented by dashed lines in Fig. 4 and form an 
angle a. The two end positions of the rocker 60 are

20 denoted by the positions of the link pin 59a, which are 
designated by 59a' and 59a", respectively. The positions 
of the link pin 55a assigned to these end positions 59a' 
and 59a" are designated by 55a' and 55a".

By means of the lever drive 49 described, the
25 suction head 45 is then moved from the take-over point 51 

along the section 50a of the circulating path 50 upward 
to the delivery point 52. Between take-over point 51 and 
delivery point 52, the suction head 45 is, as already 
mentioned, connected to the vacuum source and takes with

30 it a printing product 2. Once the vacuum source has been 
cut out, the printing product is released. The suction 
head 45 is moved further in the direction of the arrow C 
along the circulating path 50, until ifc again reaches the 
take-over point 51, where the next printing product 2 is

35 seized. It is obvious that the circulating path 50 is
chosen in such a way that, after release of the printing
product 2, the suction head 45 runs around it, so that
the seizing of the printing product by the grippers 33 is
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not hindered by the suction head movement.
There now follows an explanation of the operating

principle of the apparatus described above 3 far as this 
has not already been revealed by the foreyoing remarks.

5 The printing products 2 fed by the belt conveyor
3 in imbricated formation S are conveyed with the fold 
edge 2a trailing to the stacking point 28 and, at this 
point, pushed with the assistance of the conveying roller 
13 into the intermediate stack 29 from below. The

10 respectively uppermost printing product 2 in· the 
intermediate stack 29 is seized by the suction heads 45, 
46 in the region of the fold edge 2a and lifted off the 
intermediate stack 29 from above. The fold edge 2a is 
brought into the path of movement of the open grippers 33

15 and firmly clamped between the clamping plate 36 and the 
clamping fingers 37. The closing of the grippers 33 is 
performed by the closing springs 38 once the control 
roller 41 has run off the opening slotted link 43. The 
printing products 2 seized by the grippers 33 are then

20 lifted completely off the intermediate stack 29 and taken 
upward to a further processing point (not shown). The 
open side edge 2b of the printing products 2, leading in 
the fed imbricated formation S and covered by the 
preceding printing product, is exposed after the take-

25 over by the conveying device 32, which means that an 
opening of the folded printing products is possible while 
the latter are still held by the grippers 33.

Due to the fact that the printing products fed by 
the belt conveyor 3 are not fed directly to the grippers

30 33, following one another at fixed intervals, any
irregularities in the imbricated spacing, i.e. in the 
distances between successive printing products 2 in the 
imbricated formation S, as well as missing printing 
products 2 in the imbricated formation S have no

35 influence on a satisfactory take-over by the grippers 33.
Such irregularities are compensated for by the
intermediate stack 29. The in-phase feeding of the
printing products 2 to the grippers 33 is performed by
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means of the sucker arrangement 44 and is consequently 
independent, within certain limits, of the feeding of the 
printing products 2 by the belt conveyor 3.

On the other hand, if need be it is possible
5 without any problems to dispense with the charging of 

certain grippers 33 with a printing product 2, even in 
the case of constant delivery of printing products 2 by 
the belt conveyor 3. For this purpose it is sufficient to, 
dispense with the establishing of a connection between

10 the suction head 45, 46 and the vacuum source at a
suitable point in time, so that the suction head 45, 46 
performs a movement along the circulating path 50 without 
at the same time taking along a product 2.

In order to be able also to seize thicker
15 printing products reliably, the sucker arrangement 44 is 

designed in such a way that the suction heads 45, 46 act, 
as described, on the printing product 2 in the region of 
the fold 2a.

If the imbricated formation S takes a different
20 form than that shown in Fig. 1, i.e. with the fold 2a of 

the printing products as leading, downwardly lying edge, 
the imbricated formation S would have to be fed to the 
stacking point 28 from the other side. This variant is 
represented in Fig. 1 by dot-dashed lines on the right-

25 hand side. The belt conveyor 3' conveys the imbricated 
formation S', in which each printing product 2 continues 
to rest on the following printing product, but the 
leading edge is the fold edge 2a, in the direction of the 
arrow A', which is opposed to the conveying direction A

30 of the belt conveyor 3. In the case of this variant, tho 
sucker arrangement 44 and the conveying device 32 remain 
the same, but the strap conveyor 4 must be mounted 
pivotally about the axis 7' of the deflecting roller 7 
instead of about the axis 6'. In addition, stop 11 and

35 conveying roller 13 are to be interchanged, as is indeed
obvious from Fig. 1. The seizing and delivering of the
printing products 2 into the conveying region F of the
gripper 33 is performed in the same way in the case of
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this variant as already described with reference to 
Fig. 1.

The embodiment shown in Fig. 6 is very similar to 
the embodiment according to Figures 1-3 and differs from

5 the latter only in a different configuration of the 
sucker arrangement and of the delivery of the printing 
products 2 from the intermediate stack 29 to the grippers
33. In this Figure 6, the same reference numerals are 
used for corresponding parts as in Figures 1-3.

10 The apparatus according to Fig. 6 serves for
processing printing products 2 which assume a different 
position within the fed imbricated formation S than in 
the imbricated formation S which is fed to the apparatus 
according to Figures 1-3. As can be seen from Fig. 6, it

15 is also the case in the imbricated formation S fed from 
the belt conveyor 3 that each printing product 2 rests on 
the following printing product. Yet, in contrast to the 
imbricated formation S shown in Fig. 1, the leading, and 
consequently covered edges of the printing products 2 are

20 formed by the fold edges 2a. This means that the printed 
products 2 have to be seized by the sucker arrangement, 
designated in Fig. 6 by 65, in the region of their edge 
2a up against the stop 11. In contrast to the embodiment 
according to Figures 1-3, now however the printing

25 products 2 are not introduced into the grippers 33 by 
their fold edge 2a but by their opposite open side edge 
2b.

Like the embodiment according to Figures 1-3, the 
sucker arrangement 65 has two suction heads 66, which

30 operate synchronously or, if so required, in a push-pull 
manner and of which only one suction head is shown in 
Fig. 6. This is moved by means of a drive, still to be 
described in more detr.il, back and forth along the path 
of movement designated by 70 between a take-over point

35 67, at which it seizes a printing product 2, and a
delivery point 68, at which the seized product 2 is
released. During the movement from the take-over point 67
to the delivery point 68, the suction head 66 is, as

detr.il
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already described earlier, connected to a vacuum source 
and lifts the uppermost printing product 2 off the 
intermediate stack 29 and pushes it against the feeding 
direction A back in the direction of the arrow E toward

5 the conveying device 32. In order to bring the edges 2b 
of the printing products into the conveying region of the 
conveying device 32, i.e. into the path of movement of 
the open grippers 33, at the edge of the intermediate 
stack 29 opposite the stop 11 there is provided a

10 directing member 71, which deflects the edge 2b, which is 
leading when the printing products 2 are being moved 
back, upward into the conveying region F mentioned.

The construction and operating principle of the 
drive mechanism for the suction head 66 is now explained

15 with reference to Figures 7-9.
The suction head 66 is fastened on a tubular

carrying arm 72, which is connected via a hose line to a 
vacuum source (not shown). This carrying arm 72 is 
connected to a drive 73, which has a lever 75 which is

20 firmly connected to the carrying arm 72. This lever 75 is 
at both ends in connection with further levers via links 
76 and 77. By means of the link 76, the axis of which is 
designated by 76', the lever 75 is connected to a lever 
78, which is seated in a rotationally fixed manner on a

25 shaft 79 with the axis 79', which shaft is mounted 
pivotally in a bearing 80. Via the other link 77 with the 
axfs 77', the lever 75 is in connection with a further 
lever 81, which is mounted pivotally in a bearing 82. The 
two-armed lever 81 is connected at the other end via a

30 further link 83 to the connecting rod 84 of a crank 
drive, which is connected via a link 85 to a crank 86. 
The latter is seated on a shaft 87 with the axis 87', 
which shaft is mounted in a bearing 88 and is connected 
to a drive (not shown). The crank 86 rotates in the

35 direction of the arrow K.
With reference to Fig. 9, which shows the lever

gear mechanism described above only diagrammatically, the
operating principle of the drive 73 is now explained.



14

0 0 0 0
0 0 · 
• 0

• · 0 
0 ·

0 00 
0 00 
0 ·
• 00«

• β 0 ·

0

0 0 00 0 0 
0 0 0
0 0 0 0 

• 0 0

000000 
• 0

0
•00000 

• 0

• 0 0
00 0 0
• 0 0

• 0 0

As already mentioned, the connecting link 85 
between the crank 86 and the connecting rod 84 circulates 
along a circular path 89. The lever 81 thereby performs 
a pivoting movement about the axis 82' of its bearing 82.

5 The two end positions of the lever 81 are represented on 
the one hand by a solid line and on the other hand by a 
dot-dashed line. The two links 77 and 83 of the lever 81 
thereby move back and forth along the paths 90 and 91. 
between the points I and II. The lever 78 pivots from the

10 position represented by a solid line into the position 
78a, represented by a dot-dashed line, and back again, 
the link 76 moving back and forth along the path 92 
between the points I' and II'. This pivoting movement of 
the levers 81 and 78 also gives rise to the movement of

15 the lever 75, to which the carrying arm 72 of the suction 
head 66 is fixedly attached. The suction head 66 is 
consequently moved from the take-over point 67 along the 
slightly curved path of movement to the delivery point 68 
and on the same path back again to the take-over point

20 67.
On the right-hand side of Figure 6 there is 

indicated by dot-dashed lines, in a manner comparable to 
Fig. 1, a variant in which the belt conveyor 3' conveys 
the imbricated formation S' to a stacking point 28 in a

25 direction A' which is opposed to the conveying direction 
A of the belt conveyor 3. This variant is used if in the 
fed imbricated formation S' the fold edge 2a is the 
trailing, upper-lying edge. Just as described with 
reference to Fig. 1, in the case of this variant the stop

30 11 and the conveying roller 13, the directing member 71
and the height monitoring arrangement 31 have to be 
interchanged. In addition, the strap conveyor 4 must be 
mounted pivotally about the axis 7a of the deflecting 
roller 7. In contrast, nothing about the sucker

35 arrangement 65 has to be changed.
In Fig. 10 there is also shown a third embodiment

of the apparatus according to the invention, which is 
very similar to the embodiment according to Fig. 6 and
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differs from the latter only in a different design of the 
second conveying device.

In the case of the apparatus according to 
Fig. 10, instead of a conveying device 32 with 
individually controllable grippers 33, the conveying 
device 93 is formed by two belt conveyors 94 and 95, 
which are arranged one above the other and form between 
them a conveying nip 96. The conveying direction of the. 
conveying device 93 is designated by L.

The respectively uppermost printing product· 2 in 
the intermediate stack 29 is lifted slightly off the 
stack 29 by the sucker arrangement 65, as described in 
conjunction with Figures 6-9, and pushed back in the 
direction of the arrow E. The in this case leading, open 
edge 2b of the printing products 2 is deflected by the 
directing member 71 into the run-in 96a of the conveying 
nip 96.

As Figure 10 shows, the printing products 2 are 
conveyed by the conveying device 93 away again in an 
imbricated formation Sx, in which each printing product 2 
rests on the following printing product. Yet, in this 
imbricated formation Sx the leading edge 2b is formed by 
that edge which formed the trailing edge in the fed 
imbricated stream S.

On the right-hand side of Figure 10 the same 
variant as in Fig. 6 is shown by dot-dashed lines.

In the case of all the embodiments shown,, the 
strap conveyor 4 may run approximately horizontally (as 
shown in Fig. 1) or be. inclined in a descending manner in 
the conveying direction, as represented in Figs. 6 and 
10. ·

30
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1. A process for delivering printing products to a further processing point, in 
which the printing products are fed by a first conveying device in an imbricated 
formation, in which each printing product rests on the following one, and are taken 
over and further conveyed by a second conveying device, wherein, before being taken 
over by the second conveying device, the fed printing products are pushed one after 
the other into an intermediate stack from below, the upper face of which stack is 
kept essentially at a predetermined height by lowering or raising the intermediate 
stack in the event of a change of height of the intermediate stack, and the upper 
printing product of the intermediate stack is seized by a sucker arrangement and 
thereby conveyed into the conveying region of the second conveying device.
2. The process as claimed in claim 1, wherein the printing products are folded.
3. The process as claimed in claim 2, wherein the folded printing products are
seized by the sucker arrangement in the region of their fold.
4. The process as claimed in claim 1, 2 or 3, wherein the printing products are
seized in the region of an edge and brought upward into the conveying region of the
second conveying device.
5. The process as claimed in claim 1, 2 or 3, wherein the printing products are 
seized in the region of an. edge and moved in a direction opposed to the conveying 
direction of the first conveying device into the conveying region of the second 
conveying device.

6. An apparatus for delivering printing products to a further processing point, 
having a first conveying device for feeding the printing products in an imbricated 
formation, in which each printing product rests on the following said product, and 
a second conveying device for taking over and further transporting the printing 
products, which apparatus further comprises a stacking point which is arranged in the 
conveying region of the first conveying device and at which an intermediate stack, 
charged from below, is formed from the fed printing products, and a sucker 
arrangement for seizing the uppermost printing product of the intermediate stack for 
conveying the seized product from the intermediate stack into the conveying region 
of the second conveying device, and a control arrangement for setting the upper face

30
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of the intermediate stack essentially to a predetermined height by lowering and 
raising the intermediate stack in the event of a change of height of the intermediate 
stack.
7. The apparatus as claimed in claim 6, wherein the stacking point is formed by 
a stop which is arranged in the conveying path of the first conveying device and is 
for the leading edges of the fed printing products.
8. The apparatus as claimed in claim 6 or claim 7, wherein the rest for the 
intermediate stack is formed on a rest and said rest comprises a rocker which is 
pivotal about an essentially horizontal axis and is connected to a drive which is 
controlled by a height monitoring control.
9. The apparatus as claimed in one of claims 6 to 8, wherein the sucker 
arrangement has at least one suction head which can be connected periodically to 
a vacuum source and can be moved by means of a drive from a takeover point, at 
which the respectively uppermost product of the intermediate stack is seized, to a 
delivery point, at which the seized product is delivered to the second conveying 
device, and back to the takeover point.
10. The apparatus as claimed in one of claims 6 to 9, wherein the sucker 
arrangement acting in the region of an edge of the respectively uppermost printing 
product of the intermediate stack raises the seized product upward and brings it into 
the conveying region of the second conveying device.
11. The apparatus as claimed in one of claims 6 to 10, wherein the sucker 
arrangement acting in the region of an edge of the respectively uppermost printing 
product of the intermediate stack moves the seized product, with its opposite edge 
ahead, away from the intermediate stack into the conveying region of the second 
conveying device.
12. The apparatus as claimed in any of claims 6 to 11, wherein said printing 
product is a folded printing product and wherein the sucker arrangement acts in the 

region of the fold edge.
13. The apparatus as claimed in one of claims 6 to 12, wherein the second 
conveying device has individually controllable grippers which are fastened at intervals 
on a circulating drawing member and wherein the sucker arrangement brings the 
seized printing products with an edge region into the path of movement of the

931019,p:\oper\gjn,29w)3-9Z1910,17
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opened grippers.
14. The apparatus as claimed in one of claims 6 to 12, wherein the second 
conveying device has a belt conveyor which, at least in the run-in region of the 
printing products fed by the sucker arrangement, is assigned a conveying member

5 which forms with the belt conveyor a conveying nip for the printing products.
15. The apparatus as claimed in claim 9, wherein the drive for the suction head 
moves the latter in a direction along a closed path.
16. The apparatus as claimed in claim 15, wherein the drive has a 
crank-and-rocker mechanism, the connecting rod of which has an extension arm, to

10 which the suction head is attached.
17. The apparatus as claimed in claim 9, wherein the drive for the suction head 
moves the latter back and forth between two positions along essentially the same 

path.
18. The apparatus as claimed in claim 17, wherein the suction head is fastened

15 on a lever which is connected in a linked manner at one end to a pivotally mounted
rocking lever and at the other end to a likewise pivotally mounted further lever, 
which is coupled to a crank drive which drives the latter back and forth in a rocking 
manner.
19. A process for delivering printing products to a further processing point,

20 substantially as described herein with reference to the accompanying drawings.

20. An apparatus for delivering printing products to a further processing point, 
constructed and arranged for use and operation substantially as described herein with 
reference to the accompanying drawings.

25 Dated this 19th day of October, 1993 
FERAG AG 
By its Patent Attorneys 
Davies Collison Cave
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Abstract of the disclosure
By a first conveying device (1) printing products

(2) are fed In an imbricated formation (S), in which each 
printing product (2) rests on the following one, the fold 
edge of the folded products (2) forming the trailing 
edae._ The printing products (2) are pushed into an 
intermediate stack (29), from below. The respectively 
uppermost product of this intermediate stack (29) is 
seized in the region of the fold edge (2a) by at least 
one sucker (49) of a sucker arrangement (44), raised 
upward and brought into the conveying region (F) of a 
second conveying device (32). The latter has individually 
controllable grippers (33) which are arranged at regular 
intervals, circulate along a closed path, seize the fold 
edges (2a) delivered by the sucker arrangement (44) and 
convey away the printing products (2) thus seized. By 
forming an intermediate stack (29), from which theI
printing products (2) are then raised by the sucker 
arrangement (44) at the desired rate and fed to the 
grippers (33), even imbricated formations (S) occurring 
with irregularities can be processed satisfactorily.

(Fig. 1)
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