
APPARATUS FOR REMOVING FROM A PRODUCT STREAM CONVEYED BY MEANS OF A
CONVEYOR DEVICE FLEXIBLE FLAT PRODUCTS, ESPECIALLY PRINTED PRODUCTS. The
present invention relates to a new and improved construction of apparatus
for the release of flexible, flat products, especially printed products
from a conveyed product stream or formation, the printed products being
retained by grippers of a conveyor device, wherein such grippers are
attached in spaced relationship at a traction element. Generally speaking,
the product removal apparatus of the present development employs grippers
of a conveyor device for retaining the products, these grippers being
arranged in spaced relationship at a traction element.  Also, there is
provided at least one release device which can be switched-on and
switched-off. The release device in its activated or switched-on state
opens the grippers passing the release device. It is known for the removal
of printed products out of the conveyed product stream to arrange beneath
the conveyor device a revolvingly driven transfer or take-over conveyor
belt which exhibits the same conveying direction as the conveyor device and
possesses a conveying speed or velocity which is however somewhat less than
the conveyor device. Significant in this regard are German Patent
Publication No. 2,752,513 and the corresponding British Patent No.
1,568,752.  



The printed products which bear at the region of their trailing edge upon
the transfer conveyor belt or band can detach from the opened grippers by
virtue of the lower velocity of the transfer conveyor belt.  Following
product release the printed products come to lie upon the transfer conveyor
belt and are outfed by the latter.  Particularly when encountering large
conveying speeds of the conveyor device it is necessary that .the transfer
conveyor belt have a relatively long transfer or take-over run to ensure
for the complete removal of the printed products.  This rather long
transfer run of the conveyor belt requires a corres- pondingly great amount
of space. Therefore, with the foregoing in mind, it is an object    of the
present invention to provide a new and improved construction of apparatus
for removing from a product stream conveyed by means of a conveyor device
flexible flat products, especially printed products, in a manner which is
not associated with the aforementioned drawbacks and shortcomings of the
prior art discussed above. .    product removal  apparatus has, at least
one stop or impact 



member arranged at the region of the release device for the grippers. This
stop member, upon switching-on and switching- off of the release device,
can be inserted into or retracted out of the conveying path of the printed
products. The products which have been released by the grippers or gripper
elements impact at their leading edge at the stop member which is
introduced into the conveying path of the products in synchronism with the
switching or turning-on of the release device. By means of this stop member
the products released by the grippers are prevented from moving further in
the conveying direction, which motion otherwise would be caused by their
inertia.  The products thereafter drop down- wards under the the action of
their own weight, or if desired, under the action of an additional force.
The release of the products therefore can be accomplished along an
extremely short path, in other words, practically at the site of the stop
or impact member and in close proximity to the release device.    Each stop
or impact member preferably possesses an impact surface which, in its
effective introduced position, i.e., in a position inserted into the
conveyed product stream, is directed away from the grippers, especially is
moved down- wardly, so that there is ensured for a still better detachment 



of the released products, especially at high conveying speeds of the
conveyor device. In order to ensure      a faultless entrainment of the
products which impact at the moving stop or impact surface, it is
advantageous to equip the stop surface with entrainment elements which, for
instance, can be formed by teeth of a toothed belt. In accordance with a
particularly preferred con- structional embodiment there are provided means
for kinking or flexing the products, such kinking means being provided at a
region of the conveying path of the products which is upstream or forward
of the stop member. Due to the kinking of the products the products which
have arrived at the stop member have imparted thereto a stiffening action.
This results in the products which. have been released by the grippers,
after they have impacted at the introduced stop member, immediately moving
downwardly and essentially along a linear path under the action of the
force of gravity.  Consequently, it is possible to realize a faultless
release of the products out of the conveyed product stream practically at
the site of the stop or impact member, i.e., along an extremely short path.
Also, there are not required the application of any additional forces in
order to 



downwardly move the products. The release of also extremely thin products
is par- ticularly then guaranteed if the products are folded or bent into a
substantially saddle-shaped structure with the ridge or apex line of the
thus folded product extending in the product conveying direction.  In order
to obtain a saddle-shaped con- figuration there is preferably arranged a
saddle-shaped con- figured support forwardly of the stop member, viewed in
the conveying direction of the products and below the conveyor device. The
products which are retained by the grippers at their leading edge come to
bear or repose upon the support or support means at least at the region of
the trailing edge. The invention will be better understood -when
consideration isgiven to the following detailed description thereof.  Such
description makes reference to the annexed drawings wherein:    Figure 1
illustrates a first exemplary embodiment of apparatus for releasing printed
products from a product conveying stream, the products being conveyed in an
imbricated or lapped formation, there being shown the release device in its
turned-off condition and the stop or impact members in their retracted
position, i.e., in an ineffectual position 



withdrawn from the conveying path of the products; Figure 2 illustrates the
apparatus of Figure 1 with the release device in its switched or turned-on
condition and with the stop or impact members in their introduced or
extended position where they are inserted into the product conveying path;
Figure 3 is a side view of a second exemplary embodi- ment for releasing
printed products conveyed in an imbricated or lapped formation out of the
product conveying stream and with the release device shown in its
switched-off condition and the stop or impact members in their retracted
position ; Figure 4 illustrates the product release apparatus of Figure 3
with the release device switched-on and the stop or impact members in their
extended or introduced position where they dip into the product conveying
path;  and    Figure 5 is a cross-sectional  view of the second em-
bodiment of release apparatus, taken substantially along the line V-V of
Figures 3 and 4. Describing now the drawings; it is to be understood that
only enough of the construction of the product removal apparatus has been
shown therein so as to simplify the illus- tration ,while still enabling
those skilled in the art to readily understand the underlying principles
and concepts of 



the present development. Turning attention now to Figures 1 and 2 there is
illustrated therein a conveyor device, generally designated by reference
character 1, this conveyor device corresponding both in its construction
and mode of operation to the conveyor device described in detail in German
Patent Publication No. 2,519,561 and the corresponding United States Patent
No. 3,955,667, granted May 11, 1976.  Hence, since the details of such
exemplary construction of conveyor device 1 are known to the art from the
aforementioned patents it is unnecessary to further discuss herein the
construction and operation of this conveyor device 1. As will be revealed
by referring to Figures 1 and 2, the conveyor device 1 contains a number of
grippers or gripper elements 2, each of which con- tains a fixed clamping
tongue 3 and a moveable clamping tongue 4    When the grippers 2 are closed
both of the clamping tongues 3 and 4 fixedly retain the printed products 5
at the region . of their leading edge 5a (the so-called folding edge or
product spine), as shown in Figure 1. The moveable clamping tongue 4 is
retained in its closed position by means of a blocking or latching element
6 or equivalent structure. These grippers or gripper elements 2 are
attached at a here not particularly illustrated traction element which is
re- volvingly driven, and the grippers 2 are located in spaced 



relationship along such traction element which itself is guided within a
channel 7 or other appropriate guide.  Opening of the grippers 2 is
accomplished by means of a release device or release means 8 which can
comprise an electro-pneumatic directional control valve 9 which is
operatively connected with a control device or control means 10.  By means
of the directional control valve 9 it is possible to raise and lower, as
desired, a here not further shown control roll.  In its lower end position
this control roll has no effect upon the blocking or latching elements 6,
so.that the grippers 2 moving therepast are not open.  On the other hand,
if the control roll is in its upper end or terminal position, then it acts
upon the blocking element 6 of the gripper or gripper elements 2 moving
therepast, so that the moveable clamping tongues 4 are unlocked and pivoted
into their open position. The printed products 5 are thus released, as has
been shown in Figure 2.    Below the conveyor device 1 and located in its
conveying direction A forwardly of the release device 8 is a support
element 11, here shown as a support rail, at which follows a rotatably
mounted roll 12. The printed products 5 come to bear upon the support rail
11 and the roll 12 at their trailing edges 5b, as the same has been 



indicated in Figures 1 and 2. Positioned after and in close proximity to
the support arrangement 11, 12 consti- tuted by the support rail 11 and the
support roll 12 is a product stacker or stacking chute 13 which is defined
by the guides or guide members 14, 15 and 16. The guide member 16 possesses
a product support portion or part 16a for the printed products 5, this
support portion 16a extending in the product conveying direction A. The
stacking chute 13 is closed at its lower end by an elevationally
displaceable support table 17 or equivalent support structure. Two stop or
impact members 18 are provided above the stacking chute 13 and at the
region of the release device 8.  These stop members are located opposite
one another with respect to the channel 7 and only one such stop or impact
member 8 is visible in the showing of Figures 1 and 2.  Each stop or impact
member 18 possesses a double-arm lever 19 which is pivotably mounted for
movement about a stationary pivot pin 20 defining a pivot axis. At the ends
of the longer    arm of the double-arm lever 19 there are provided two def-
lection rolls 21 and 22... The one deflection. roll 21 is mounted upon the
pivot pin or shaft 20, whereas the other deflection roll 22 is arranged at
the free end of the longer arm of the double-arm lever 19.  At the shorter
arm of the double-arm 



lever 19 there engages the piston rod 23 of a pneumatic piston-and-cylinder
unit.24 which is connected with the channel 7 or the like.  This
piston-and-cylinder unit 24 is controlled by means of an
electro-pneumatic.5/2 - directional control valve 25 which is coupled with
the control device or control means 10. A toothed belt 26 is guided over
both of the deflection rolls 21 and 22 of each double-arm lever 19. The
teeth 27 of the just-mentioned belt 26 are arranged at the outer face or
side of such toothed belt, as has only been schematically represented in
Figures 1 and 2.  The toothed belt 26 is also guided over a stationary
deflection roll 28 and a drive pulley or wheel 29.  The drive pulleys or
wheels 29 for the toothed belts 26 located at both sides of the channel 7
are seated upon a common shaft 30 which is in drive connection by means of
a V-belt 31 or equivalent power trans- mitting element with a drive wheel
or pulley 32.  The drive pulley 32 or equivalent structure is driven by
means of a drive motor 33 attached to the channel 7.  Additionally, each'
toothed belt 26 travels over a not particularly illustrated belt tensioning
device which may be of conventional design and maintains the toothed belts
26 in a taut condition.    By means of the drive motor 33 the toothed belts
26 are revolvingly driven in the direction of the arrow B. 



The belt run 26a of each toothed belt 26 which is located between the
deflection rolls 21 and 22 thus forms a stop or impact surface for the
printed products 5 in a manner still to be described in greater detail
hereinafter. At the underside of the channel 7 there is arranged a
conventional proximity switch 34 or equivalent structure, which is
responsive to the grippers 2 and upon movement of each gripper therepast
generates a clock pulse which is in- putted to the control means or device
10. By means of the clock pulses generated by the proximity switch 34 there
is fixed the control cycle or clock. Moreover, a conventional counter 35 is
attached at the channel 7.  This counter 35 possesses a finger 36 or like
protuberance which protrudes into the conveying path of the printed
products S.  This finger 36 is activated by the leading edges Sa of the
printed products 5 moving therepast and upon each actuation of such finger
36 there is produced a counting pulse which likewise is inputted to the
control means 10. The mode of operation of the described product re- lease
apparatus is as follows:    In Figure 1 the release device or release means
8 has been depicted in its turned or switched-off condition. 



That means that the control roll of the. release device 8 is located in its
lower inactive position.  At the same time the piston rod 23 of each
piston-and-cylinder unit 24 is completely retracted, so that the double-arm
lever 19 is located in its upper end or terminal position where it has been
pivoted out of the conveying path of the printed pro- ducts 5.  The toothed
belts 26 are driven.  With the release device 8 turned-off and the
double-arm levers 19 pivoted upwardly, i.e., pivoted out of the product
conveying path A, the printed products 5 travel past the release device 8
and past the stop or impact members 18, as apparent from the illustration
of Figure 1.             - Now if printed products 5 are to be removed out
of the imbricated or lapped product formation S and stacked in the stacker
device 13, then the release device 8 is switched- on and in synchronism
therewith the stops or impact members 18 are introduced into the conveying
path.  With the command "remove products" the control device 10 produces
synchronized control commands for the directional control valves 9 and 25
in response to the clock pulses produced by the proximity switch 17.  Since
the double-arm levers 19, at the point in time of such clock pulse, must be
pivoted into the product conveying path, the control command for the
directional control    



13 valve 25 must be generated at a point in time prior to such clock pulse
and in accordance with the amount of time needed for the pivoting-in of
each such double-arm lever 19.  The control command for the directional
control valve 9 is pro- duced after a certain interval following such clock
pulse, in order to take into account that the release device 8, viewed in
the product conveying direction A, is arranged at a certain spacing behind
the double-arm levers 19. By means of the control command produced by the
control device 10 the directional control valves 9 and 25 are switched. As
a consequence thereof the control roll of the release device 8 is brought
into its upper terminal position and the piston rods 23 of the
piston-and-cylinder units 24 are extended. Due to such extension or outward
thrusting of the piston rods 23 the double-arm levers 19 are pivoted from
their upper terminal position downwardly into their effective position
where they protrude into the conveying path A of the printed products 5, as
best seen by referring to Figure 2. By means of the control  device 10
there is ensured in the previously described manner that the release device
or release means 8 will be turned-on and the stops or impact member 18 will
be pivoted into the product conveying stream A in synchronism with one
another. By means of the release device 8 the grippers 2 moving therepast
are opened in the previously described 



manner. The thus released printed products 5  impact by means O.f their
leading edge 5a at the impact or stop surface 26a which, as already
explained, is formed by the belt run of the toothed belt 26 located between
the deflection rolls 21 and 22. Since the toothed belts 26 are driven in
the direc- tion of the arrow B, each such stop or impact surface 26a moves
downwardly as has been illustrated in Figure 2. Due to this downward
movement the printed products 5 are moved downwardly towards the stacker
chute 13 at the region of their leading edge 5a.  By the action of the belt
teeth 27 which confront the arriving printed products 5 there is ensured
for a faultless entrainment of such printed products 5. As will be seen by
reverting to Figure 2, the spacing between the stop or impact surface 26a,
with the related lever 19 pivoted-in, and the end of the support
arrangement 11, 12 formed by the support rail 11 and the support roll 12,
is smaller than the spacing between the leading edge 5a and the trailing
edge Sb of the printed products 5.  This means that the printed products 5,
at the moment that they impact against the impact or stop surfaces 26a,
bear by means of their trailing edge 5b still upon the support roll 12.
This trailing product edge 5b is first then released when the leading
product edge 5a 



has experienced a downwardly directly acceleration which is imparted
thereto by the revolving toothed belt  26.    In this way there is ensured
that the printed products 5 will drop in approximately horizontal position
into the stacker chute 13 where they are stacked in conventional fashion on
the support table 17. The desired number or printed products within a stack
is inputted to a counting device of the control means 10.  The counter 35,
as explained, generates a counting pulse for each printed product 5 moving
there- past, each such counting pulse being delivered to such counting
device within the control means 10. These counting pulses initiate a
backwards or down counting of the counting device.  Once the counting
device has reached the counter state 0, then the control device 10 produces
control commands by means of which there are switched the directional
control valves 9 and 25.  The release device 8 is turned-off and the
double-arm lever  19 is again upwardly pivoted out of the product conveying
stream A due to retraction of the piston rod 23 into its related cylinder.
The grippers or gripper elements 2 are no longer opened, as the same has
been ex- plained in conjunction with the prior description of Figure 1. The
finished-formed stack is then removed in conventional 



fashion out of the stacker. chute 13 and delivered to a further processing
station.    16 By virtue of the action of the impact or stop members 18
which are pivoted into the product conveying path A of the printed products
5 and again out of such product conveying path, it is possible to release
along an extremely short path printed products out of the im- bricated
product formation. By virtue of the revolving toothed belts 26, with the
stops or stop members 18 in their pivoted-in position, the printed products
5 released by the grippers 2 are downwardly accelerated, so that this
product release action also is ensured for along a short path even if the
conveyor device 1 has an appreciable con- veying velocity and conveying
output. The previously explained  product release apparatus can be
differently constructed as to a number of components or parts thereof than
illustrated herein by way of example and not limitation. In the description
to follow there will be considered several such possible variations. Under
circumstances it is conceivable to use only a single stop or impact member
18. Additionally, the toothed belts 26 also can be guided and driven in a
manner different 



than illustrated. Instead of using toothed belts 26 there could be employed
other suitable band or belt-like elements which possess, instead of the
belt teeth 27 other constructed entrainment elements. Instead of employing
protruding    entrainment elements the belt or band also could be provided
with an adhesive coating. The stop or impact member or members 18 also can
be structured so that they can be inserted with a translatory movement into
the product conveying stream A. Although the movement of the impact or stop
surfaces 26a downwardly is significant to achieve a faultless release of
the printed products 5, nonetheless it is conceivable, with certain designs
of the apparatus, to structure these impact or stop surfaces 26a so as to
be stationary. With such sta- tionary impact surfaces 26a there exists,
however, the danger that the printed products impacting thereagainst will
not readily drop downwards. It is for this reason that, under
circumstances, it is necessary to provide additional means, for instace to
exert a blowing action by means of an air cur- rent, in order to impart a
downwards acceleration to the printed products. The release device 8 and
the impact or stop members 18 --sometimes simply referred to herein as
stops -- can be 



actuated hydraulically or in any other suitable manner instead of
pneumatically. Also it is possible to use conveyor devices of dif- ferent
construction than herein disclosed by way of example.    For instance there
can be employed a conveyor device as the same has been described in German
Patent Publication No. 3,102,242 and the corresponding commonly assigned,
copending United States application Serial No.  06/225,420, filed January
15, 1981.  In the last-mentioned instance it is advantageous to drive the
roll 12.  The described equipment also then can be employed when each
gripper 2 retains two or more printed products. Equally, it is possible to
provide a plurality of transfer or outfeed locations for the printed
products 5 which, viewed in the direction of product conveying A, are
arranged behind one another or in tandem, as the same has been disclosed
for instance in the previously mentioned German Patent Publication No.
2,752,513 and the cognate British Patent No. 1,568,752.  At each of these
transfer locations or stations there would then be provided a release
device 8 and at least one stop 18 in the manner described above predi-
cated upon the disclosure of Figures 1 and 2. It should be understood that
the printed products 



5 which are released from the imbricated product formation S need not
absolutely be stacked.  Thus, for instance, it would be possible to deposit
the removed printed products 5 upon a conveyor belt and to outfeed such in
an imbricated or lapped formation for further processing.. The printed
products 5 also    can be conveyed in a different formation than in the
imbricated product stream or array S. Since the printed products 5, upon
impact at the stop or impact surfaces 26a, are subjected to the action of a
force, the described apparatus can not simply be used as such for handling
thin individual sheets, since when pro- cessing such individual sheets
there exists the danger of damaging the same.  Therefore, this equipment is
preferably utilized for processing multi-sheet printed products, and
specifically, folded, bound or stitched products which are conveyed with
the edge thereof where the sheets are inter- connected with one another
leading. The equipment is par- ticularly suitable for removing
single-folded and double- folded printed products 5 in the described manner
out of the conveyed product stream. In the description to follow there will
now be considered in detail a second exemplary embodiment of the invention
in conjunction with Figures 3, 4 and 5. 



The conveyor device illustrated in such Figures 3, 4 and 5, and generally
designated by reference character 101, likewise may be constructed like the
conveyor device des- cribed in detail in the mentioned Gennan Patent
Publication No. 2,519,561 and the corresponding United States Patent    No.
3,955,667, to which reference may be readily had and .the disclosure of
which is incorporated herein by reference. It is.  for this reason that in
the discussion to follow it. is unnecessary to consider the construction
and mode of operation of this known conveyor device 101. Such con- veyor
device 101 possesses a chain 103 or equivalent structure which is guided
within a channel 102. Secured to the chain 103 in spaced relationship
therealong are grippers or gripper elements 104. The chain 103 can be
constructed in the manner described in Swiss Paten  No. 588,647 and the
corresponding British Patent No. 1,549,283. Each gripper or gripper element
104 possesses a stationary or fixed clamping tongue 105 and a moveable
clamping tongue 106 coacting with the fixed clamping tongue 105.  When the
grippers 104 are in their closed position both of the clamping tongues 105
and 106 retain the printed products 107 at the region of their leading edge
107a (the so-called folding edge br spine). The moveable clamping tongue
106 is retained in 



its closed position by means of a blocking  or latching element 108.
Opening of the grippers 104 is accomplished by means of a release device
109 (Figure 5), which is mounted at a holder or support means 110 attached
to the channel 102. This release device or release means 109 possesses a
control element 111 which can be raised and lowered by means of a pneumatic
piston-and-cylinder unit 112. The piston-and-cylinder unit 112 is actuated
by means of an electro-pneumatic    displacement control valve 113 which is
connected with a here not particularly illustrated but standard compressed
air connection or line. This displacement control valve 113 is operatively
connected with a control device or control means 114. In its lower terminal
position, as illustrated in Figure 5, the control element 111 is not in
operative engagement with the blocking or latching element 108, so that the
grippers 104 moving past the control element 111 are not opened (Figure 3).
On the other hand, if this control element 111 is located in its upper end
or terminal position, then it acts upon the blocking or latching elements
108 of the grippers 104, so that the moveable clamping tongues 106 are
unlocked and pivoted into their open position.  The printed products 107
are then released, as the same has been illustrated in Figure 4. 



At the region of the release device 109 there are arranged two
substantially rod-shaped stops or impact members 115 and 116 which are
arranged opposite one another in relation to the grippers or gripper
elements 104. Each of these stops or impact members 115 and 116 is
drivingly connected with a pneumatic piston-and-cylinder unit 117 and 118,
respectively. By means of the associated piston-and- cylinder unit 117 and
118 these rod-shaped stops or impact members 115 and 116 are displaced in
the direction of their lengthwise axis, i.e., in the direction of the
double-headed -2    arrow C. The piston-and-cylinder units 117 and 118 are
connected by means of any suitable connection line with an
electro-pneumatic displacement control valve 119, which likewise is
connected with the control device 114 and attached at the channel 102.
Additionally, this displacement control valve 119 is operatively coupled
with a here not. particularly illustrated, but conventional source of com-
pressed air. In Figures 3 and 5 the impact or stop members 115 and 116 have
been depicted in their retracted position where they are located externally
of the conveying path A of the printed products 107.  Figure 4 shows the
impact or stop members 115 and 116 in their introduced or extended 



position where they protrude into the aforementioned product conveying
path.  This introduced or extended position has been shown in Figure 5 in
broken or phantom lines. At the underside of the channel 102 there is
arranged a conventional proximity switch 120 or equivalent         I
structure which, upon each gripper 104 moving therepast, generates a clock
pulse which is inputted to the control device 114. By means of the pulses
produced by the proxi- mity switch 120 there is determined or fixed the
control cycle or clock. Additionally, a suitable counter 121 of known
design is mounted at the channel 102.  This counter 121    possesses a
finger 122 or equivalent protruding or actu- atable element which extends
into the product conveying path A of the printed products 107. This finger
122 is activated by the edges 107a of the printed products 107 moving past
such finger 122 and each time that the finger 122 is actuated there is
produced a counting pulse which likewise is inputted to the control device
114. Viewed in the conveying direction A of the con- veyor device 101 there
is arranged forwardly of each stop or impact member 115 and 116 a guide
element 123 and 124, respectively, which covers the related stop member 115
and 



116 in its retracted position and ensures that none of the printed products
107 will impact against the stop members 115 and 116 located in their
retracted position. Below the stop or impact members 115 and 116 there is
arranged a product stacking or stacker chute 125 which is formed or defined
by the chute walls 126, 127, 128 and 129. To prevent damage to the printed
products 107. the chute walls 127, 128 and 129 are bent or flexed at the
region of their upper corners 127a, 128a and 129a, res- pectively.. The
stacker chute 1.25 is closed at its lower end or region by an elevationally
displaceable, i.e, up and down moveable support table 130.    Viewed in the
product conveying direction A there is arranged forwardly of such stacker
chute 125 a substan- tially ridged or saddle-shaped support element 131 for
the printed products 107.  The ridge line 131a of such saddle roof-like
configured support element 131 extends essen- tially parallel to the
conveying direction A. The support element 131 is equipped with side
portions 132 extending in vertical direction. The support element 131
terminates at a spacing from the stops or impact members 115 and 116
located in the inserted position and possesses at such end confronting the
stop or impact members 115 and 116 



edges 133 which extend obliquely downwardly. The saddle- shaped or saddle
roof-like support element 131 is arranged upstream of a substantially
rod-shaped support element 134 which essentially is in alignment with the
ridge or apex line 131a of the support element 131. Also viewed in the
product conveying direction A there merges at the stacker chute 125 a
support portion or element 135 for the printed products 107 which travel
past the stacker chute 125.  This support portion or element 135 can be of
random design and, for instance, can consist of two mutually parallel rods.
However, it is also possible to use only a single rod.    The mode of
operation of the described embodiment of product removal apparatus of
Figures 3 to.5 is as follows: As these Figures 3, 4 and 5 illustrate, the
printed products 107 are retained at their leading edges 107a by the
grippers 104 approximately at the central region of the related printed
products.  As soon as the printed products 107 come to bear upon the
rod-shaped support element 134 at the region of their trailing edges 107b
these products are kinked or bent about a kink or bending line 136 which
extends essentially in the product conveying direction A. The printed
products 107 therefore 



have imparted thereto a saddle-like or saddle roof-like configuration as
will be clearly apparent from the drawings. Thereafter, the printed
products 107 come to bear upon the saddle-shaped support element 131 so
that there is imparted a defined saddle-like configuration to the printed
products 107. Due to this kinking or bending of the products about the line
136 there is caused a stiffening of the printed products 107. This product
stiffening action is of great importance for the release operation which
will still be described in greater detail hereinafter. Now in Figures 3 and
5 the release means or release device 109 has been shown in its turned-off
con- dition.  This means that the control element 111 is located    in. its
lower inactive position where, as mentioned,. it. is without effect upon
the blocking elements 108 of the grippers 104.  At the same time the impact
or stop members 115 and 116 are completely in their retracted position,. so
that they are located externally of the conveying path of the printed
products 107. The grippers 104 travel, without being opened, past the
release device 109 and transport the printed products 107 below the stop
members 115 and 116 and over and past. the stacker chute 125, as shown in
Figure 3. 



Now if printed products 107 should be released or detached out of the
imbricated or lapped product forma- tion and stacked in the stacker chute
125, then the release device 109 must be turned-on and the stop members 115
and 116 introduced into the product conveying path A. By means of a command
"release the products" the control device 114 produces, in accordance with
the clock pulses generated by the proximity switch 120, synchronized
control commands fcr the displacement control valves 113 and 119, and there
is taken into account that the release device 109, viewed in the product
conveying direction A, is arranged at a certain spacing behind the stop or
impact members 115 and 116. By means of the control commands produced by
the control device 114 the displacement control valves 113 and    119 are
switched.  As a consequence thereof the control element 111 of the release
device 109 is placed into its upper terminal or end position and the stop
members 115 and 116 are moved downwardly, in the direction of the arrow C,
into their effective position where they protrude into the product
conveying path A, as has been indicated in Figure 4.  By means of the
control device 114 there is ensured that the turning-on of the release
device 109 and the extension or introduction of the stop or impact members 



115 and 116 into the product conveying stream is accom- plished in
synchronism to one another. By means of the release device 109 the
grippers' 104 moving therepast are opened in the already described manner.
Consequently, the printed products 107 are released, which now bear by
means of their leading edges 107a at the impact or stop members 115 and
116. At the moment of impact the printed products 107 no longer bear upon
the support element 131, but however still possess their saddle-shaped
configuration.  As best seen by referring to Figure 4, a rebound of the
printed products 107 which have impacted at the stop members 115 and 116 is
prevented in that the printed products bear by means of their trailing
edges 107b at the inclined or obliquely extending edges 133 of the support
element 131.  The released printed products 107 fall, under the action of
their weight, downwardly into the stacker    chute 125 and come into
reposing contact with the support table 130 or printed products which are
already located upon such support table 130.  The saddle-shaped.configu-
ration of the printed products 107 results in a stabili- zation of the
movement of the printed products 107 during their free fall into the
stacker chute 125.  This has a particularly advantageous effect when
handling thin products 



having the tendency, during their free fall, of performing a rocking
motion.  By virtue of this stabilization of the suspension movement of the
printed products 107 there is realized the beneficial result that these
printed products drop downwardly essentially along a straight line or
linear path of travel.  Consequently, it is possible to stack the printed
products 107 upon one another in an aligned condition. Particular measures
or equipment for the alignment of the stack therefore can be limited or
even completely dispensed with. The roof-shaped configuration of the
printed products 107 afford still further benefits. In a top plan
projection the printed products 107 when in their saddle-like shape occupy
a smaller area than the area occupied when the printed products are spread
out in the plane of a top plan view of such printed products.
Consequently, the products released by the grippers 104 can be introduced
without any difficulty between the chute walls 126, 127, 128 and 129 of
the stacker chute 125.  During the course of the falling motion of the
printed products both halves of the printed products 107 which have been
bent along the-fold or bending line 136 and originally form an angle with
one another are again upwardly pivoted in a common plane. Consequently, 



the printed products 107 arrive with their side edges in contact with the
chute walls 126, 127, 128 and 129 so that there is realized a beneficial
guiding and alignment of the printed products 107.  There is accomplished
a.faultless formation of the product stack indpendent of the thickness of
the printed products 107. As already explained the counter 21, during such
time as each printed products 107 moves past, generates a counting pulse
which is infed to a counting device of the control device or control means
114. The desired number of printed products per stack is inputted into the
mentioned counting device.  The counting pulses cause a rearwards or down
counting of this counting device. If the latter has reached the counter
state null, then control commands are produced in the control device 114
which cause the dis- placement control valves 113 and 119 to switch. The
re- lease device 108 is switched, and the stop or impact mem- bers 115 and
116 are again moved upwardly out of the product conveying stream A.  The
grippers 104 therefore travel together with the printed products 107
retained thereat past the stacker chute 125 which then can be emptied in
conventional manner. *    



The stiffening of the products which is caused by the bending of the
printed products 107 about a line 136 extending essentially in the product
conveying direction A, before impingement of the products against the stop
or impact members 115 and 116, and the saddle-shaped product configuration
obtained in this manner, afford the beneficial result that after release of
the printed products 107 they tend to fall under the action of their
inherent weight along an essentially linear path downwardly into the
stacker chute 125. Hence, the printed products 107 can be released and
outfed from the product formation at the location where they I are freed by
the grippers 104. The previously described product removal apparatus can
be, of course, also modified as to a number of aspects or parts thereof and
be constructed differently than has been illustrated by way of example and
not limitation.  At this juncture there will be explained -several of such
pos- sible modifications which can be readily made. A simple and reliable
kinking or bending of the printed products is possible in the manner
described in conjunction with Figures 3, 4 and 5 above.  Yet, it is also
conceivable to kink or bend the printed products through the use of other
means or in a different manner. The support rod or element 134 which is
arranged upstream   



or forwardly of the saddle roof-like configured support element 131, and
which support rod causes a pre-bending or pre-kinking of the printed
products, can also be dis- pensed with under circumstances. Additionally,
during certain fields of application the saddle-like or saddle roof-like
configured support element 131 can be replaced by a support rod which
corresponds to the support element 134. The release device 109 and the stop
or impact members 115 and 116 can be also operated, instead of
pneumatically, also hydraulically or in a different manner.. Equally, there
can be employed other constructions of conveyor devices, thus for instance
a conveyor device as has been described in the aforementioned German Patent
Publication No. 3,102,242 and the corresponding United States Patent
Application Serial No. 06/225,420, filed January 15, 1981, to which
reference may be readily had and the disclosure of which is incorporated
herein by reference. Each gripper 104 also can retain two or more printed
products 107. Furthermore, there can be provided a number of transfer or
delivery locations for the printed products 107 which are arranged behind
one another in the conveying direction A, as has been disclosed in the
already referred  



to German Patent Publication No. 2,752,513 and the cognate British Patent
No. 1,56:8,752..  At each.of these transfer. locations there would be then
provided a release device 109 and stop or impact members 115 and 116.
Since, as already mentioned, theprinted products 107 can be released from
the product conveying stream along a very short path, it is possible to
arrange these transfer or delivery lo- cations in close proximity behind
one another.  It should be understood that the printed products 107 which
have been removed from the imbricated or lapped product formation need not
be absolutely stacked. Thus, for instance, it would be possible to deposit
the removed printed products 107, instead of upon a support table 130, upon
a conveyor belt or band which is located below the stack formed by the
chute walls 126, 127, 128 and 129. Since, as already explained, the printed
products experience a reinforcement or stiffening by the exerted bending
action, it is possible to process.with the described equipment also thin
products and individual sheets, since by virtue of such stiffening such
thin products will not be damaged upon impact at the stop or impact members
115 and 116. Finally, it is still further to be mentioned that with both of
the described exemplary embodiments of product 



removal apparatus as disclosed herein it would be possible to detach from
the product conveying stream or formation also flexible, flat products
other than printed products.    CLAIMS: 1. An apparatus for the removal of
flexible, flat products, especially printed products, from a product con-
veying stream moving in a predetermined product conveying direction and
defining a product conveying path, comprising: a conveyor device;. said
conveyor device being provided with gripper elements arranged in spaced
relationship from one another at said conveyor device; at least one release
device which can be selec- tively switched-on and switched-off; said
release device, when assuming its switched- on condition, opening the
gripper elements moving therepast; and at least one stop means arranged at
the region of the release device which upon switching-on and switching-off
the release device can be 



respectively introduced into and retracted from the product conveying path
for the products. 2. The apparatus as defined in claim l, further
including:. means for introducing and retracting the stop means
synchronously with the switching-on and switching-off of the release
device. _    35 3. The apparatus as defined in claims 1 or 2, wherein: each
said stop means comprises a stationary impact surface for the printed
products. 4. The apparatus as defined in claims 1 or 2, wherein: each said
stop means comprises an impact surface which is moved in a direction away
from the gripper elements when said stop means is intro- duced into the
product conveying path. 5. The apparatus as defined in claim 4, wherein:
said impact surface is moved downwardly. 6. The apparatus as defined in
claim 4, wherein: said impact surface is defined by a portion of a
revolvingly driven band. 



7. The apparatus as defined in claim 6, wherein: said impact surface is
provided with entrainment elements. 8. The apparatus as defined in claim 7,
wherein: said band comprises a toothed belt having teeth defining said
entrainment elements and confronting the arriving printed products.    9.
The apparatus as defined in claim 4, wherein: said impact surface is
provided with entrainment- elements. 10. The apparatus as defined in claim
9, wherein: said impact surface comprises at least a portion of a
revolvingly driven band constituted by a- toothed belt having teeth
defining said entrainment elements and confronting the arriving printed
products. 11. The apparatus as defined in claim 1, further including: means
for pivotably mounting said stop means. 12.  The apparatus as defined in
claim 11, wherein: each stop means comprises a moved impact surface; said
impact surface being defined by a run of a belt; a pair of deflection rolls
between which there 



is situated said belt run; a pivotal lever having a free end; and one of
said deflection rolls being mounted at the region of said free end of said
pivotal lever.    37 13. The apparatus as defined in claim 1, further
including: a support arrangement located, viewed with respect to the
direction of conveying of the products, forwardly of said stop means and
below said conveyor device; said conveyor device extending essentially in
horizontal direction; and said printed products which are retained at their
leading edges by the gripper elements bearing by means of their trailing
edges upon said support arrangement. 14. The apparatus as defined in claim
13, wherein: said support arrangement terminates in spaced relationship
from said stop means when located in its introduced position in the product
conveying path at a spacing which is smaller 



than the distance between the leading and trailing edges of the printed
products. 15. The apparatus as defined in claim 14, wherein: said support
arrangement comprises a substan- tially planar support element and a
support roll rotatably mounted at a location following said support
element.    16. The apparatus as defined in claim 13, wherein: said support
arrangement comprises a substan- tially planar support element and a
support roll rotatably mounted at a location following said support
element. 17. The apparatus as defined in claim. 15, wherein: said support
roll comprises a driven roll. 18. The apparatus as defined in claim 13,
further including: chute means for receiving the released products located
below said stop means and following said support arrangement. 19. The
apparatus as defined in claim 18, wherein: said chute means is structured
as a stacker chute which is closed at its lower end by a 



support table. 20. The apparatus as defined in claim 1.,. further
including: means for kinking the printed products at the region of the
product conveying path and located upstream of said stop means.    2i. The
apparatus as defined in claim 20, wherein: said means for kinking said
products serves to bend said products into a substantially saddle-shaped
configuration about a line extending essentially in the direction of
conveying of the products. 22. The apparatus as defined in claim 21,
further including: support means arranged forwardly of said stop means and
below said conveyor device, viewed in the direction of conveying of the
products; and said support means serving to. support the products which are
retained by the gripper elements at their leading edges at least at the
region of the trailing edges of said products. 23. The apparatus as defined
in claim 22, 



wherein: said support means terminates at a spacing forwardly of said stop
means located in its introduced position into the product conveying path.
24. The apparatus as defined in claims  22 or 23, wherein: said support
means possesses a substantially saddle-shaped configuration. 25. The
apparatus as defined in claims 22 or 23, wherein: said support means
possesses a substantially rod-shaped configuration. 26. The apparatus as
defined in claim 24, wherein: said support means is provided at an end
thereof confronting said stop means with an inclined portion extending in
the product conveying direction away from said conveyor device. 27. The
apparatus as defined in claim 24, further including: a substantially
rod-shaped support element arranged forwardly of the saddle-shaped support
means, viewed in the direction of 



conveying of the printed products; said.saddle-shaped.support means having
a ridge line; and said rod-shaped support element essentially being in
alignment with said ridge line of said support means. C    L     M     S
28. The apparatus as defined in claim 20, further including: a guide
element arranged, viewed with respect to the direction of conveying of the
products, forwardly of said stop means and covering said stop means in its
introduced position; and said guide element serving for guiding the
products. 29. The apparatus as defined in claim 22, further including:
chute means arranged, following said support means, below said stop means
and serving for the re- ception of the released products. 30. The apparatus
as defined in claim 29, wherein: said chute means is structured as a
stacker chute which is closed at its lower end by closure means. 31. The
apparatus as defined in claim 30, wherein: 



said closure means comprises an elevationally displaceable product support
table. 32. The apparatus as defined in claim 1, wherein: at least two of
said stop means are associated with said release device and arranged
opposite one another in relation to said gripper elements. I    33. The
apparatus as defined in claim 32, further including: fluid-operated drive
means provided for each of said stop means in order to introduce and
retract said stop means with respect to the product conveying path. 34. The
apparatus as defined in claim 33, wherein:. said fluid-operated drive means
comprises hydraulic drive means. 35. The. apparatus as defined in claim 33,
wherein: said fluid-operated drive means comprises pneumatic drive means.
36. The apparatus as defined in claim 33, wherein: said release device
comprises a fluid-operated release device; respective control valve means
provided for said. 



release device and for said drive means for said stop means; and a common
control means with which there are ope- ratively connected said respective
control valve means.    43 37.   An apparatus for the removal of flexible,
flat products,  especially printed products,  from a product conveying
stream moving in a predetermined product conveying direction and defining a
product 5         conveying path,  substantially as herein described with
referece to and as illustrated in the accompanying drawings. The text of
the specification on has been reproduced by photocopying the applicants
original typescript.  It may contain a few amendments which are difficult
to read.  The original typescript containing these amendments may be
inspected on the premises of the Patent Office.    


