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(57) Abréegée/Abstract:

An apparatus for opening and transporting printed products having transporting clips, driven in conveying direction to hold the
printed products at their fold. Below a conveying device there Is a supporting element, which supports the printed products in their
border region and with leading edge. Arranged on circulating carrying arms are suction-head-like opening elements which, by
swivelling In of the carrying arms, engage between In each case two printed products and come to bear from above onto the
border region of the printed product to be opened. Mounted on a hollow shaft is a suction roller, of which Iin each case a suctior
head comes to bear from below against the border region. For opening the printed product the opening element and the suctior
roller firmly hold the first and second product parts thereof respectively and lift the latter off from each other. Then a holding-oper
element enters from below between the product parts in order to hold open the printed product during further transport.
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ABRSTRACT OF THE DISCLOSURE

An apparatus for opening and transporting printed'
products having transporting 'clips, driven in conveying
direction to hold the printed products at their fold.
Below a conveying device there 1is a supporting element,-_
which supports the printed products 1n the;rlborder reglon‘
and with leading edge. Arranged on_circulating -carry:i.ng
arms are suction-head-like opening' élementsf which. by
swivelling in of the carrylng arms, engage between in each
case two printed products and come to bear from above onto
the border region of the printed product to be opened.
Mounted on a hollow shaft ig a suction roller, of which in
each case a suction head comes CO bear from below against
the border region. For openlng the prlnted product the
opening element and the suction roller firmly hold the
first and second product parts thereof respective‘ly ‘and
1ift the latter off from each other. Then a holding-open.-
element enters from below between the product parts- in "
order to hold open .the printed product during further

transport.
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APPARATUS FOR OPENING AND FURTHER
TRANSPORTING PRINTED PRODUCTS

" BACKGROUND OF THE INVENTION

The present invention relates to an apparatus for
opening and further transporting folded printed products.

An apparatus of this type is disclosed 1n
US-A-5,462,266 and the corresponding EP-A-0600216.
By means of transporting clips of a conveying device,
folded printed products are held at the fold and transport-
ed while suspended. With their end region opposite the
fold, they come into bearing contact with a supporting
element, whereby the end region, seen 1n the conveying
direction, is bent backward. An opening unit has a carry-
ing element, which is designed 1in the manner of a star
wheel. On - the radial carrying arms of the star wheel
grippers are arranged. The grippers have a gripper jaw,
fastened on the carrying arm, and a gripper tongue inter-
acting with the jaw and mounted on the carrying element.
Openings in the gripper jaw and the gripper tongue on the
active clamping side can be connected to a vacuum source.
A gripper picks the printed product up from the rear
supported in the border region. The product 1is then seized
and held by closing of the gripper at the edge opposite the
fold. Once the gripper moved along with the printed
product has moved away out of the region of the supporting
element, the gripper tongue is transferred 1into the open
position. The two product parts are firmly held at the

gripper tongue and gripper jaw, respectively, and lifted
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off from each other on account of the openings connected to

the wvacuum source. By disconnecting the opening of the
gripper jaw from the vacuum source, the corresponding,

lower product part is released. This product part 1is

pushed-off from the gripper jaw by means of an angle lever

which is mounted on the carrying element and carries at its
end a stabbing element, stabbing between the printed
products lifted off from each other. As 2 're'sult,' the
printed product is further opened. A holding-open element
engages between the two product parts, lifted off from each
other, after which the opening of the gripper tongue is
algo disconnected from the vacuum source. In this document
it is also mentioned that it is conceivable to open printed
producte with a leading end region by means of such an
opening unit. _I

With this known device, the printed products are enly'
slightly lifted off from each other, preopened, by the
gripper jaws and gripper tonguee acting like suction heads.
The actual opening is performed by pushing the one product
part off the grippef jaw by means of the stabbing element

and angle lever. After the.pushing off, consequently the

pushed-off preduct pert'is.no longer held, which may limit

the permissible processing speed. Furthermore, during'

pushing off, the edge opposite the fold is acted upon,
which could result 1n damage to the printed produ'ct.
Moreover, the attainable opening of the printed product is
restricted and the opening is" not accessible along the‘ _
entire edge. ' - ' |

Therefore, 1in view of the above, it is an object of

the present invention to provide an apparatus for opening

and further tranSporting folded printed products which, at

great processing speed, allows opening which i1s reliable
and gentle on the printed products and which permits at any.

desired location the inserting of a holding-open element
between the product parts lifted off from each other.
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SUMMARY OF THE INVENTION
According to the invention, the printed products are

held at their fold by wmeans of transporting clips, are
transported substantially in ajvertical_suspendéd_position
and are pushed approximately in the conveying direction
while supported by their end regiOn which is opposite the
fold and is bent forward in the conveying direction. This

‘arrangement provides the open edge of the printed products,

opposite the fold, with a defined position, stabilizes the
printed products 'by the bending, and keeps the printed
products at a certain distancelfrom'one another, so that an
opening element can be entered between printed products
from above the supporting element supporting the printed
products. N
.~ As a result, the aCCessibility to.the supported border
region from above is also ensured, so that ‘the opening
element can come to bear in the border region flat against
the top product part, in order to hold the latter firmly.
Since the 6pening element engages between the printed
products and comes to bear against the latter from above
the supporting element and a holding element comes to bear
against the printed product from below, the-product parts
can be held firmly during the entire 'opening operation,
which ensures reliable opening at high processing speed.
Moreover, no parts of the'opening'unit are in the regibn of
the open edge opposite the fold. Thus, a holdingQ'OPen
element can engage at any desired location between the.'
product parts lifted of £ from ea'ch.'other.-' Moreover, a
large opening stroke is attainable,:since the circulating
path of the holding element and path of movement of the
opening element can have a form independent of each other.
In a preferred embodiment of the apparatus according
to the inVention, the opéning element engages from the side
between the printed products. ACcordingly; the apparatus

can be of a simple and space-saving design.
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In particular, according to one aspect there is

provided an apparatus for opening and further transporting

folded printed products wherein the products include first

and second product parts joined at a fold and having free

edges opposite the fold, comprising: a conveying device
including a plurality of transporting clips arranged at
intervals, one behind the other, and adapted to hold

1ndividual printed products suspended by their folds and

convey them 1n a conveying direction, with the folds

arranged transversely of the conveying direction; a

supporting element arranged below the conveyving device and

forming a conveying plane moving substantially in the

conveying direction and supporting the printed products in a

pborder region along their free edges, with their border

i

region bent forward relative to the rest of the suspended

products as the printed products are conveyed; an opening

unlt arranged below the conveying device, the opening unit

1ncluding an opening element which engages and holds the

uppermost product part in the forwardly bent border portion

gr—

thereof and a holding element which engages and holds the

lowermost product part in the forwardly bent border portion

thereof; the opening element and the holding elements moving

away from each other after engaging and holding respective
product parts so as to move the product parts away from each

other; and a holding open element which enters between the

product parts after they are pulled away from each other to

keep them separated as they are conveyed further.

According to another aspect, there is provided an

apparatus for opening and further transporting folded

printed products wherein the printed products include first

and second product parts joined at a fold and having free

edges opposite the fold, comprising: a conveyving device

including a plurality of transporting clips which are driven
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1n a conveying direction, arranged at intervals one behind

the other and adapted to hold individual printed products

suspended at thelr fold and convey them with the folds
transverse to the conveying direction; a supporting element
arranged below the conveying device, the supporting element
forming a conveying plane moving substantially in the
conveying direction and supporting the printed products in a
border region, along their free edges with their border
region bent forward in the conveying direction; an opening
unit arranged below the conveying device, and driven in time
with the conveying device, the opening unit having an
opening element and a holding element, the opening element

F

circulating along a closed path of movement and engaging

above the supporting element between successive printed

products to come to bear from above against the upper

product part of the printed product in the border region and

to hold the upper product part firmly, the holding element
moving along a closed circulating path and running along
with the respective printed product to come to bear from
below agalnst the lower product part, bearing against the
supporting element in the border region and holding the

lower product part firmly, the circulating opening element

and holding element moving away from each other for lifting
the product parts off each other in an opening section
downstream of the supporting element; and a holding-open
element, running approximately in the conveying direction,
the opening element and the holding element releasing the
product parts when the holding-open element has entered

between the product parts to hold open the opened printed

product during further transport.

_3b_
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In another preferred embodiment, the corresponding
product part 1is bent around a roller in the' downward
direction and, if appropriate, toward the rear. As a
result, the end oppos'ite the fold of the 'corresponding
product part 1is conveyed downward toward the holdlng open'
element. As a result, the printed product is stretched at
the same time, reducing the bending induced by the support-
ing element. This results in increased stability in the
printed product'and a rapid reliable.meshing of the hold-
ing-open element and the product part.

The apparatus of the invention allows a‘high process -
ing capacity with smooth running of the apparatus.

In another preferred embodiment, the product part held
by the opening element :Ls drawn - along a curved path in
conveying direction, and also in the downward direction. :
As a result, the bending in the product part is reduced and
a quick meshing of the holding-open element with the

product part is achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention i& now explalned in more detail
with reference to the drawings, in which purely d:}.agrammat--»
ically: . ‘

Fig. 1 shows in elevation an embodiment of the apparat'us |
according "to the invention, with a conveying |
device for the suspended transportlng of prlnted.

products,- an openlng unit arranged below the

latter for opening the printed products, and also -

an 1lndicated process:.ng drum, on the rests of
which the opened prlntedlproducts are deposited
| for further processing; _
Fig.. 2 - shows in plan view according to the arrow II of
| "Flg 1 and partly in section a part of the open-
ing unit and supportlng element; | _
Fig. 3 shows in side view correspondlng t:o the arrow III
of Fig. 2 and partly in section the openlng unit;

...'.4..
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Fig. 4 shows 1in side view corresponding to the arrow IV
of Fig. 3 and likewise partly in section a cut
out from the opening unit;

Fig. 5 shows 1n elevation and enlarged with respect to
Fig. 1 a cutout of the apparatus shown there for
illustration of the mode of operation; and

Fig. 6 shows 1n the same representation as in Fig. 5 a
further embodiment of the apparatus according to

the invention.

DETAILED DESCRIPTIONS OF THE

PRESENTLY PREFERRED EMBODIMENTS

Fig. 1 shows a conveying device 10 of a known type,
which has 1ndividually controllable transporting clips 16
which are arranged at i1ntervals on a conveying chain 14.
The conveying chain 14 is driven in circulation in a
conveying direction F and at a conveying speed v, and is
gulided 1n a channel 12. The swivelling position of the
transporting clips 16 about an axis running respectively at
fight angles to the conveying direction F is controlled by
means of fixed-in-place swivelling links or cams 18. The
links Or cams 18 interact with the follow-up rollers 20,
20’ of the transporting clips 16 in such a way that the
clip mouth 22 in the section shown of the conveying device
10 1s directed substantially downward in the vertical
direction. It should also be mentioned that a triggering-
member is arranged above approximately the center of an
indicated processing drum 24, in order to control the
opening of the gripping mouth 22. Transporting clips 16 of
this type are known, for example, from EP-A-O 557 680 and
the corresponding US-A-5,388,820.

Furthermore, the clip mouth 22 of the transporting
clips 16 1is aligned at right angles to the conveying
direction F. The clip mouth 22 is intended for holding in
each.case 1n a suspended manner a folded printed product 26

in a region adjacent to the fold 28 running approximately
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in the horizontal direction and approximately at right
angles to the conveying direction F. The fold joins two
product parts 30, 32. HThe first product part 30 (seen in
conveylng direction F)'trailspwith.respect to the second
product part 32. The open edge, 'referred to as the "cut'
edge, opposite the fold 28 of ‘the prlnted products 26 1is
denoted by 34. | o |
Arranged below the section of the conveylng dev1ce 10
(runnlng approximately in the horlzontal direction) is an
opening unit 36, which is described in more detail below.
The opening unit 36 is direetly preceded by a supporting
element 38, which is likewise arranged below the COnveying

device 10 and has endless supporting element 38. The‘

printed products 26 come into bearlng contact with their
edge 34 onto the supporting bands 42 which are led around
deflecting rollers 40. The upper effectlvely supportlng'

gstrand 42’ is arranged rising slightly (seen in conveylng.'
direction F) and is driven in a circulating direction S at

a speed v,. The speed v, is greater, preferably twice as

great, as the conveylng speed Ve. In the initial region of

the supporting element 38, .the printed products 26 come
into bearing contact with theiredge_34-onto-the supporting
bands 42 and are bent forward during the course of further
transport in the conveying 'direction F, so that they lie |
flat with their end region 44 "adjoining the edge 34,

the supporting band 42. The supporting bands 42 conse-
quently form s'conVeying plane 38’ “which pushes the end-]

- region 44 of the printed products 26 in the conveylng

direction F. _ _ '
~ The opening unit 36 is now described in more detail
with reference to Fig. 1, together with Figs. 2 to 4. The.

' opening unit 36 has a suction roller 46, which is mounted _
freely rotatably on the same hollow shaft 48, arranged

horlzontally'and.at rlght angles to the conveylng'dlrectlon
F, as the deflecting rollers 40 for the supportlng'bands 42
at the end of the supportlng element 38. The suction
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roller 46 has, distributed uniformly in the circumferential
direction, three suction heads 50. The circulating path of
the three suction heads 50 substantially forms a tangent
with respect to the conveying plane 38” defined by the ‘
upper strand 42’ of the supporting bands 42. The suction
heads 50 are adjoined by radial paSsages 52 through the
suction roller 46. These radial passages 52 interact with
openings 1in the hollow shaft 48 _,'in order to -cén'nect the
suction heads 50 in dependence on‘the rotational position
of the suction roller 46 temporarily to the interior of the
hollow shaft 48, which is conneCted to a vacuum source (not
shown). In the hollow shaft 38 there engages, from the end
on the opening unit side, a tubular control pin 54. The
rotational position of the cdntrol|pin 54 with respect to
the hollow shaft 48 is édjustable‘aﬁd has a venting channel
56, in order immediately after separating' the connection of
a radial passage 52 to the interior of the hollow shaft 48
to connect the radial passage 52 to the surroundings and
supply aixr to the respective suction head,EOQ:,As revealed
in particular by Fiés. 2 and 3, the'Suctida‘rQiler 46 is
connected via a tOothed-belt-drive 58 to a drive shaft 60,
driven in time with thé-conveYing device 10, in such a way
that the suction heads 50 cover a path 'in the rotating
direction U (compare Fig. 5) which corresponds apprOXimaé
tely to 75% of the 'pat:h which the tra'nsporting clips 16
c¢over in the same,time. ' .
- As seen in particular from Figs. 2 and 3, the opening
unit 36 is arranged offset in the direction of thé axis Of'
the hollow shaft 48 outside the éupporting element 38
formed by the supporting bands 42. In the embodiment
shown, the opening unit 36 is to the right (seen in convey-
ing direction F)} with respect'td the outermost supporting
band 42 on this side. - . '
Seen in the direction of the hollow shaft 48, the
Opening unit 36 has on the siide of the suction roller
facing away from the supporting bands 42 a disk-like

-7 -
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designed carrying element 62, which 1is mounted freely
rotatably on a spindle 64 fastened on the frame 63. The
spindle 64 runs at right angles to the conveying direction
F and in the horizontal direction and is arranged offset
downward in approximately’vertical direction with respect
to the hollow shaft 48. Fastened radially on the outside
on the carrying element 62 (distributed in the
circumferential direction) are bearing blocks 66, on the
bearing shanks 68 of which, running at right angles'to the
spindle 64 and in a tangential direction, there is in each
case swivel-mounted a double—leverélike carrying arm 70.
The latter bears at one end an opening element 72, designed
ag a suction head, and at the other end a control roller
76, interacting with controlling' links or cams 74. The
carrying arm 70 1is able to swivel by means of the control-
ling links 74 out of a rest poSition 78, shown in Figs. 2
and 4,.into a working position 78’, represented in Fig. 3,
and back again. In the working position 78’,'the part of
the carrying arm 70 carrying the opening element 72 runs
approximately'paraliel‘to the spindle'64 and projects,from
the carrying element 62 in the direction toward the suction,
roller 46,-36 that in the working positidn 78" the opening
element 72 moves in that plane in which the suction heads
50 of the suction roller 46 circulate. In the rest posi-
tion 78, the part of the carrying arm 70 carrying the
opening element 72 runs apprdximately in the radial direc-
tion with respect to the spindle 64&and hollow shaft 48,.
with opening element 72 lying on‘the_outside with reSpect.
to the bearing shank 68 . Between the darrying arm 70 and

the carrying element 62 there acts a spring 80, in_order to

urge the carrying arm 70 into the rest position 78 and the
©rworking position 78’, against stops 82 defining these

position. .
‘The suction-head-like opening element 72 communicates
in the working position 78’ via a_channelh84 in the carry-

ing arm 70 with a further channel 84' in the bearing block

- 8 -
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66. The further channel 84' is connected via a pipeline 86
to a valve member 88, which is arranged on the spindle 64.
The valve member 88 is intended for connecting the pipeline
86 in dependence on the rotational position of the carrying
element 62 to a vacuum source (not shown) or to a venting

passage 90 connected to the surroundings. For this pur-

pose, the spindle 64 has a hollow space 92 which i1s con-

nected to the vacuum source and 1into which there.opens-a '-
radial opening 94. Upon turning the earrying element 62 1in
the direction of rotation V (which 1is 1n the same sense as
the direction of rotation U of the suctlon roller 46) the
opening 94 comes temporarlily into connection with the
pipeline 86, in order to generate'reduced pregsure in the
opening element 72. Following in the direction of rotation
Vv of the opening 94, upon further Eurning the pipeline 86
comes into connection with the venting passage 90, in order
to vent the opening element 72. '

The carrying element 62 1is connected via a further
toothed drive 96 to the drive shaft 60.1n such a way that
the opening elements. 72 in the working pOsition.78' of the
carrying arms 70 cover in'each cycle a path which corre-
sponds approximately to 80% of the path of the transport:.ng
clips 16. Moreover, it should be mentioned that the radlius
of that section 97’ of the path of movement 97 of the
opening elements 72 with carrying arms 70 swivelled into
the working position 78’ is greater, preferably two to ten
times greater, than the radius of the circulating path 50/
cf the suction heads. 50 of the suction roller 46. The

- number of opening elements 72 on the carrying element 62 is

fixed in such a way that in each'wofking cycle there is in

each case an opening'element 72 at a particular location.
It should also be mentioned that the section 97’ of the
path of movemént 97 of the opening elements 72 in which the
carrying elements 70 are swivelled into the working posi-
tion 78’ is approximately at a tangent with respect to the
conveying plane 38'. ‘ '
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Furthermore (seen in the direction of the hollow shaft
48) between the supporting bands 42 and, 1f appropriate,
between the outermost supporting' band 42, facing the
opening unit 36, and the suction roller 46 there are
arranged endless cam belts 98. The cam belts are led
around deflecting wheelseloo, mounted freely rotatably on
the hollow shaft 48, and around deflecting wheel‘s 1.00" ;
seated in a rotationally fixed manner on the drive shaft
60. The drive shaft 60 runs parallel tofthe hollow shaft
48, through between the strands of the supporting straps
42, so that the cams 98’ of the cam belts 98'penetrate-the
conveying plane 38’ from below, between the drive shaft 60
and hollow shaft 48, and project with their free end beyond
said plane. The cam belts 98 are driven at a speed v, which
is greater than or equal to the sbeed \' of the suction
heads 50. It is preferably about 80% of the speed V; of the.
transporting c¢lips 16. -Correspondinglyy the distance
between the cams 98 is epproximately 80% as great as the
distance between the tran8porting clips 16.

Furthermore, the opening unit 36 has a helically_
shaped holdingeOpen,element.loz. The holding-open element
102 is driven rotatingly aboﬁt'its.helix axis 104, running
approximately parallel to the conveying 'direction F, in
such a way that the respective upper section 102’ moves
along with the transporting clips 16 in conveying'direetion
FF. These sections "102'. in each case engage between the
product parts 30, 32, lifted off from each other during
opening, in order to hold the latter open during further
transport. As Fig. 1 shows,'the‘processing;drum 24,.driVen
rotatingly in the direction of rotation W, is syﬁchroniZed
with the opening unit 36. ConseqUently, it is also syn-
chronized with the conveying device 10, in such a way that
a gsaddle-shaped rest 106 in each case engages from below in.

‘a winding of the holding-open element 102, moves with the

latter in the conveying direction F and consequently stabs
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from below into the product parts 30, 32 li1fted off from
each other and held open. _
Fig. 6 shows in the same.representatiOn as Flg. 5 a

further embodiment of the opening unit 36. The oonveying‘

device 10, the supporting element 38 with the supporting .

bands 42, the cam belts 98 and the holdlng open element 102
are configured 1in precisely the same way as descrlbed_ :
further above. The dlfference is that the carrylng*element:

62, now driven in the dlrectlon of rotatlon V' 1s mounted‘n
on a spindle correspondlng to the spindle 64 Wthh 18
arranged approx:.mately in a vertlcal direction above the-

hollow shaft 48. The carrylng arms 70 are likewise swivel-

mounted by means of bearlng blocks on the carrying element
about bearing shanks 68 which run tangent:l.ally with respect
to their path of rotation about the spindle. In worklng'
the position 78’ of the carrying arms 70, the part of the
latter carrying the'opening element 72 protrudes approxi-
mately at right angles away from,the carrying element 62.
Upon swivelling back into the rest position.78, the opening
elements 72 come to lie radially'inward.with respect to'the-
bearing shanks 68. ' _' . | . |
In Figs.'S_and 6; 108'den0tes,a returngsection.of.the 
path of movement 97, in which'the'opening?elements-72rare.7
in the rest p’osition 78. The sections of the path of'

‘movement 72 in which the opening elements 72 are trans-

ferred from the rest pos1tlon 78 into the worklng posltlon‘
78’ and back are denoted by 108’ and 108", 'reSpectlvely
 The mode of operatlon of the apparatuses descrlbed 1s
now described in more detall.ln.partlcular with reference
to Fige. 5 and 6. In these, the’ Cllp mouths 22 of sgix
transporting clips 16 are indicated in a way corresponding
to siX'successive.cycle intervals Indicated'in between, .
by dot-dashed lines, 1s the position of the printed prod-
ucts 26'whlch.they'assume'mldway'between individual oycles
The printed products 26 rest with their border region 44 on
the supporting bands 42 with”theiriborder-region'44‘bent 

~ 11 -
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forward. Due to frictional entrainment between the sup-
porting bands 42, driven at greater speed v, with respect to
the transporting clips 16,‘and,thejprlnted.products 26, the
latter are urged forward 1in the conveying direction F and

come to bear with their open edge 34 for alignment against '
the cams 98’. Since the latter circulate at lower speed v,
than the transporting c¢lips 16, the printed products 26 are
bent in the form of an's,'Which_gives them stability. Then
a carrying arm 70 1s swivelled in from the side“betweenttWO
printed products 26 1in each case. As a'result;'the respec-
tive opening element 72 is lowered along the helical path
of movement section'108’ ontorthe upper second product part
32 in the border region 44 of the printed product 26
trailing the carrying arm 70 (seen in conveying direction
F). The synchronization between.the carrying element 62
and the suction roller 46 is chosen in such a way that in
each case a suction head 50 of the suction roller 46 and an
openlng element 72 take up between them,thejprlntedgproduct'
26 in the border reglon 44, - The suction head 50 brought
from below into bearing contact with the first product part
30 and the corresponding opening element 72 are connected
to the vacuum source in order to hold firmly the first and
second product parts 30, 32, respectively. By turning the
suction roller 46, the first product part 30 is then bent
around the latter and the upper second product part 32 is
moved further, substantlally in the conveying direction F,

along the path of movement section 97' of the opem.ng
element 72. Due to the bendlng of the flrst product part
30 around the suct:r_on roller 46 and the movement of the
respectlve opening element 72, the S- shaped bending in the
printed product 26 1is substantlally discontinued. The
holding-open element 102 stabs from below between the
product parts 30, 32 lifted off from each other. Then,.
first the suction headu50 and second the opening element 72
are supplled'w1th air, in order to release the correspond-

1ng product parts 30, 32 - Upon further transport the

- 12 -



10

15

20

25

30

35

- 13 =

printed products 26 are held open by the section 102 of .
the holding-open element 102 respectlvely'engaglng between
the product parts 30, 32. After supplylng the opening
element 72 with air, the respective carrylng arm 70 1s
swivelled back 1nto the rest pos:Lt:Lon 78, the Openlng_
element 72 follovung along a helical path of movement '
section 108". As Fig. 1 shows, a saddle-like rest 106 of
the processing drum 24 ‘engaged in each case from below
between the product parts 30, 32 lifted off from each other
of a printed product 26, whereupon, by Openlng of the‘.
corresponding transporting clip 16, the printed product 26
falls astride onto the rest 106. '

It should be mentioned that a carrying arm 70 is of
course always swivelled in between two successive printed
products 26, but in Figs. 5 and 6 for the sake of better
overall clarity in each case only one carrying arm 70 is
shown in solid lines in four succe851ve working cycles and
in dot-dashed 1lines during opem.ng midway between two;.
working cycles. S:ane the cams 98’ circulate with greater
speed v, than the suction heads 50 (v,), thewcame move away
from the edge 34 of the prlnted products 26 as soon as the
product is seized by a suction head 50 and an opening
element 72. This ensures that the opening of the printed
products is not hindered by the cams 98’. This 1is true
even if the latter are arranged rearwardly inclined (seen
in conveying direction F) in the region of the wupper
actively straightening-strand,'in order to give the edgeS'
34 a secured hold. . ' | ' .

It goes without saying that the since drive shaft 60
is synchronized with the conveying device 10, their mutual
phase position can be set. Furthermore, the supporting
element 38 and the opening unit 36 can be ‘adjusted in
height in the vertical direction in order to ensure adapta-
tion to printed products 26 of different formats.

As best illustrated in ,Flgs. 2 and 3 (seen in the
direction of the hollow shaft 48) the side border 110,

- i3 -



10

15

20

25

30

35

2133280

- 14 -

facing the opening unit 36  of the printed products 26 is
arranged between the suction roller 46 and the carrying
element 62. In this manner the carrylng element and the
carrying arm 70, located in the rest_p031tlon 78, can move
with the opening elements 72 lit’era_lly past the print_ed
products 26. It also follows from this that, by means of
the present opening unit 36, the printed products 26 are
opened from corner regions formed by the side border 110
and the edge 34. . ' o ' |

It is of course also conceivable to Open printed
products 26 for instance from the middle of the open edge
34. In this case, the suction roller 46 would have to be
arranged in a corresponding position, and the part of the
carrying arm 70 holding the opening element 72 would have
to be lengthened correspondingly. It is also conceivable
to arrange both the suction heads 50 and the carrying arms
70 on an endless circulating drawing member. Similarly} it
is possible to arrange the opening elements 72 on carrying
arms which are mounted displaceably in a translatory manner
on a corresponding oarrying.element.

The apparatus acoording'to'the invention is suitable
in particular for the opening of folded 1nd1v1dual sheets,
which for example form the title and back page of a perlod- 
ical, and of 2-fold products, which have been folded a
first time and folded a second time at right angles there-
to, these;productsjbeiﬁg'transported.during'the'last-formed
fold 28 while held by the transporting clips and the first-
formed fold forming the side border 110 facing the opening
unit 36. ' o ' | '

The foregoing descrlptlon of the preferred embodlments.
of the present 1nventlon,has.been.presented;for'purposes of

.illustration and description. The described embodiments

are not intended to be exhaustlve or to limit the invention
to the prec1se forms disclosed. _ObV1ously many modlfrca—

tions and variations are possible in light of the above

teachings. The embOdiments “which were described were.

- 14 -
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chosen in orxrder to best explain the principles of the
invention and its practical applications. Tt is intended
that the scope of the invention be defined by the following
claims, including all equivalents.-' ' | '
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Patent claims

1. An apparatus for opening and further transporting |
folded printed products wherein the products include first
and second product parts joined at a fold and having free
edges opposite the fold, oompriSing: '

a conveying device including a plurality of
transporting clips arranged at intervals, one behind the
other, and adapted to hold individual printed products
suspended by their folds and convey them in a conveylng
direction, with the folds arranged transversely of the
conveying direction; |

a supporting element arranged below the conveying
device and forming a conveying plane moving substantially
in the conveying direction and supporting the printed
products in a border region along their free edges, with
their border region bent forward relative to the rest of
the suspended products as the printed products are con-

4

veved;
' an opening unit arranged- below the conveying
device, the opening unit including an opening element which
engages and holdsothe'uppermost'product part in the for-
wardly bent border portion thereof and a holding element
which engages and holds the lowermost product part in the
forwardly bent border portion thereof;
the opening element and the holding elements
moving away from each other after engaging “and holding.
respective product parts so as to move the product parts
away from each other,_and . | '
a holding open element Wthh enters between the
product parts after they are pulled away from each other to

Keep them separated as they are conveyed further.

2. An apparatus for opening and 'further transporting
folded printed products wherein the printed products
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include first and second product parts joined at a fold and
having free edges opposite the fold, comprlslng

a conveying device including a plur'lllty of
transporting clips which are driven in a conveying direc-
tion, arranged at intervals one behind the ‘other and
adapted to hold individual printed:products suspended at
their fold and convey them wn.th the folds transverse to the
conveylng direction; ' i '

a supporting element arranged below the conveylng'
device, the supporting element formlng a conveying plane -
moving substantially in the conveying direction ‘and sup-- "
porting the printed products in a border region, along
their free edges with their border region bent forward in
the conveying direction; '

an opening unit arranged below the conveying
device, and driven in time with the conveying device, the
opening unit having an opening element and a holding
element, the opening element circulating along a closed |
path of movement and,engaging'above the supporting-element
between successive printed products to come to bear -from"
above against the upper*product part of the printedlproduct ”
in the border reglon and to hold the upper product part

firmly, the holding element mov:mg along a closed cn.rculat-— .

ing path and running along with the respectlve prlnted
product to come to bear from below against the lower
product part, bearing against the supporting element in the' R
border region and holdlng the lower product part flrmly,
the 01rculat1ng openlng element and holdlng element mov1ng-

away from each other for lifting the product parts of f each

other in an opem.ng sect:!.on downstream of the supportlng

- element and

a holding~0pen'element, running approximately in
the conveying direction, the opening element and the
holding element releasing the product parts when the
holding-open element has enteredbetweenthe'productparts

- 17 -
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to hold open the opened printed produc{: during further

transport.

3. The apparatus as claimed in claim 2, wherein'the
path of movement of the '_Open_ing- element hazs a retu:r:'n
section which is offset laterally, eeen - in conveylng

direction, w1th respect to the openlng section and is

followed by an entry section in which the openlng element- 

engages, seen 1in conveying dlrectlon, from.the side between';
two successive printed products, and the transporting clips
hold the printed products such that _their side border,
facing the opening unit, runs through, in a direction at
right angles to the conveying direction, between the
opening section and the return section.

4, The apparatus as claimed in claim.z; wherein.the
holding element and the opening element each comprise
suction heads connected to a vacuum source, the 'su'c'tion‘,
heads holding the product paxts. | ' '

5. The apparatus as: claimed in claim 2, further
comprising a roller ‘rot_at.ing ‘about a spindle 'r'unning .
approximately at right angles to the conveying directiOn
and parallel to the conveyingfplane; the holding element,
being disposed on the,roller.. ‘ .

6. The apparatus .claimed in claim 5, wherein ‘a _
plurality of holdlng elements are dlsposed on the roller

one after the other in the 01rcumferent1al dlrectlon, and

the roller is driven such that in the cycle a hold:Lng.
element in each case comes to bear against a printed

product.

7. The apparatus as claimed in claim 2, eomprising:
a carrying element which is rotatingly driven

“about an axis of retation ru.nning approximately at right

. _ 18 o
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angles to the conveying direction and parallel to the

conveying plane; | | .
an arm, dlsposed on the carrylng element, which

hears the opening element and, in dependence on the rota~'
tional position of the carrying element, 18 brought out of

a rest position into a worklng poeltlon and back

plurallty of arms mounted on‘the wheelélike-structure}‘one-
hehind the other in the circumferential direction, the arms:
carrying on their free end region an opening element and,
in dependence ON the rotational position of the carryn.ng
alement the arms being swivelled from a rest position, with

the longitudinal extent runnlng'approx1mately'1n.the'rad1a1
direction, into a worklng p051t10n, with the longitudinal

extent running approx1mately parallel to the ax:Ls of

rotation.

A

9. The apparatus as claimed in olalm*ﬁ whereln the.
axis of rotatlon 18 above the conveylng plane and the armsf

extend in the rest p051tlon outward from the SWlVel'plnS in -

a radial directlon.

10. The apparatus‘as claimedfin claim 8, wherein'the'
axlis of rotatlon is above the conveying plane and the arms

| .extend.ln.the restjp081tlon inward fromithe swmvel splndlesp"

in a radlal dlrectlon

11. The apparatus as clalmed 1n clalm 2, whereln the
supporting element oomprlsing supporting bands wh:x.ch are
driven to c:s.rculate at a greater speed (v, ) than a conveylng
speed (vg) of the convey:x_ng devn.ce and on which the pr:n.nted

products rest with their forward bent end reglon .
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12. The apparatus as claimed in claim 11, comprising
a cam belt which is driven to circulate cyclically and
straightening camg, the straightening cams protruding from
the cam belt and in the’regidn of the upper strand of cam
belt projecting beyond the supporting'bands the straightené 
ing cams in this region moving at a speeda(v?)*which'ie no
greater than the conveylng speed (vg) ~and the prlnted
products being urged 1into bearing contact agalnst the
straightening cams with their edge. oppos:.te the fold for

aligning.

13. The apparatus as claimed in claim 12, wherein the
holding elements circulate at a speed (v,) which 1is no
greater than a speed (v,;) of the straightening cams, and, in
the opening section the speed of the opening elements is
greater than the speed (v,) of the holdlng elements and less

than the conveylng speed (v;)

~14. The apparatus as claimed in claim 2, comprising'
a processing device disposed downstream of the opening
unit, the proceSeing device including circulating'saddle~;
like rests, which in each case enter between the product'
parts of the opened and held-open printed products and the
printed products into bearing contact astride the saddle-

like rest after the opening of the transporting clips.

- 20 -~



2133280




¥
\\\\ \

S ‘-J el A —\ \- " — —b.-,-—-u

l ‘:_ l’///,// IIIIIIIIIIIIIIIIIII'II
\ /Jl// ' ),

Il ! .f

,y /, ///Illllllllllllllhlh ‘

\s\‘\“\“‘\\\‘w N RPEN

M
(X

'{f///.....

i\

;\\\\\\\\\
NE g l B

'//// 7/ //////,9.,

Wy O
i

'''''''''''''

I I \\\‘\\\\\\‘

\\\\\

' AR N Wk w

i

. &\\ swANNRLANRAG Ay A

//luﬂp rrryr
w

!2

wil
RV Al LS /L7 777 AW ./ e ~

wry m///,(, .I ' :;y// 2 .. = \\\'.\

\\e\\ '-\\ Q ’//'\?\' d 2o Y4 /" AL | :“'"

% ::::?7/// 7.2 4 I\ —— .

'9 \\\\\\\\us\.\ e - //,v‘

,

“‘

3

m———
’ r—

&

~3

e[\

N

-~

oZ

I~

>

WIZ////M

O 4 ' o e =y 1
LA ) B = e ¥ '
-k - |
&V =02 D)

e Sea e . LS
Foasusra, . L0 R I )
-,.a,' * o " . -
O
. »- .
. SRR N .
L . N . .
R NE ™ I A "=
. ‘e . .'

. . * : ' .
v’ ¥ . : . "
/7 . .
Fa . )
£ .
s
. . i
- ¢’ . -
1 ' : : . ’
‘ .r”‘,q’» et . . . - - . ‘. 1:\‘:'-., oo . . . . . . . .
. " -

L7 o af o . Pmmtﬂgzms
Fetherstonhaugh & Co.

Yy



2133280

| A Qi
AN B NN e A l\\\\\\\}\\\\ N\ S
'I \\
//////\x\w-|\\\\\

N ~ \\'\\u.. _iT//'/////////
//”///?/ &//4’ YVTITY
L '
\\\\\\\\\\\\g N\
W ""'""
o L 98

“““““ YIA“V////'“' ’7’”\\“\*‘ |\\\\\Q/ m
NS \\ W/"(f - R -a g ' .
4 K9 w‘ : ; \ 38{ |

/ I/ - Y797 P8,
-, R K%
: NN ,
| .M\“\\\\\\\‘.\\ ,

; m.\\ \\\\\\“' e "
My \Z\\\\\ N .

| I(’ﬂ

, 6": - .::::::’{/// =N

Fig2

. ’?‘atent qunts I
Fethe rstonhuugh b Bo



- s . - .
* , - . . - * n : " - s .. -.

!"4‘_‘:"!'.Ybfﬂa-;*rmc‘:ﬁ-ﬁ.als.ntpr;-~"":"','.‘."_--".*'.- . --‘h \_.‘-:...'..m- T s i N A 40 drm T T e S mp T Y e ’ - ar .

4.2 3 F g 40 Ty LT 4 b = oo ol S . "t T "N LA 1 sy Wy Wt Tale I ] - . . . [ ™

AW




2133280




2133280







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - abstract drawing

