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AN APPARATUS FOR ELECTRONICALLY
DIVERTING SIGNATURES

[0001] The present invention relates generally to printing presses and more particularly to an

apparatus for electronically diverting signatures.

BACKGROUND

[0002] Commercially available web fed rotary printing presses typically include printing units

arranged at fixed locations in the pressroom. After the web has moved through the printing

units, it is transported to folder and cutter units that fold the web and cut the web lengthwise and

crosswise into printed products, such as signatures used to create newspapers, magazines, and the

like. The web is cut into signatures that are typically conveyed to a fan or other delivery system,

which deposits them on, for example, a conveyor belt. The printing press can be configured so

that signatures are evenly diverted among several fans or other delivery systems using a diverter

mechanism, including mechanical cam-driven flipper diverters or mechanical eccentric lobe

diverters.

[0003] A conventional mechanical cam-type diverter 10 is illustrated in Fig. 1 having a shaft 15

and a plurality of diverters 20 mounted thereon. Such diverters typically require torsion springs

to pre-load a cam follower 25 against a surface 30 of a rotating cam 40 and maintain surface

contact through the action of cam 40. The torsion bar 35 preload must be set high enough so that

cam follower 25 does not lift off the cam surface 30 at the maximum operating speed

requirement of the diverter 10. Since the torsion bar 35 preload adjustment is a manual setting,

the preload is always present in the torsion bar 35, even when the diverter 10 is not operating.

Since the high preload is always present, the cam follower 25 and cam surface 30 are always

subjected to high preload stresses that can prematurely wear the cam surface 30 and reduce the

life of cam follower 25. This high preload force also requires the mechanical assembly

supporting the diverter shaft 15 and torsion bar 35 to be sufficiently strong and stiff to prevent

vibration and/or deformation under normal operation. Another limitation of this design is that

the cam action angles are fixed and therefore cannot be adjusted to take advantage of smaller

product lengths and the increased spaces between them. Furthermore, the number of cam actions



controlling the diverter shaft 15 is fixed at the time of design and is therefore impossible to vary

once the cam 40 is manufactured. So if the cam 40 has one rise action and one fall action, the

diverter shaft 15 will be limited to this particular characteristic for the life of the cam and such

characteristics may only be changed by changing the cam. Finally, since the cam 40 forces the

diverter shaft 15 to oscillate through a relatively small angle of rotation, there is a risk of

premature bearing failure of the bearings for diverter shaft 15 due to uneven stresses on the

bearings.

BRIEF SUMMARY OF THE INVENTION

[0004] An object of the present invention is to eliminate the problems with the mechanical cam-

type diverter 10. An additional object is to provide a diverter system having a simpler

mechanism resulting in a significant cost savings in both part count and assembly time.

[0005] The present invention provides an apparatus for diverting incoming printed products.

The apparatus includes a shaft, at least one first flipper mounted in a first fixed direction on the

shaft, a motor coupled to the shaft, preferably a servo motor, and a controller coupled to the

motor for controlling positioning of the shaft to allowing printed products to be diverted along

different paths, each path associated with a particular position of the shaft. The apparatus may

further include a coupler interconnected between the motor and the shaft, preferably a low inertia

coupler. The controller is preferably configured to move the shaft according to a predetermined

electronic cam profile and to move the shaft in a single direction according to the predetermined

cam profile. Preferably, the predetermined electronic cam profile is set to divert the incoming

printed products into two output product streams, and in one embodiment the predetermined

electronic cam profile is set to divert one of every three products into a separate one of the two

output product streams.

[0006] The apparatus of the present invention may further include at least one input sensor for

detecting edges of the incoming printed products, the at least one input sensor coupled to the

controller, and the controller may be programmed to move the shaft in one of a plurality of

predetermined electronic cam profiles selected based upon an input from the at least one input

sensor. The apparatus may still further include at least one output sensor for detecting edges of



diverted printed products, the at least one output sensor coupled to the controller, and the

controller may be programmed to move the shaft to a fixed position based on an input from the at

least one output sensor indicating a product jam so that the fixed position of the shaft causes the

printed products to be diverted to a dedicated output stream for collecting printed products in the

event of a jam. The apparatus may still further include at least one second flipper mounted in a

second fixed direction on the shaft, the second direction different from the first direction.

[0007] The present invention also provides an apparatus for diverting incoming printed products

including a roll having an axis, a first motor coupled to the roll and a controller coupled to the

motor for controlling the rotation of the roller for diverting printed products along one of two

different paths, each path associated with a direction of rotation of the roll. The apparatus of this

embodiment may also include a shaft having an axis coincident with axis of the roll, at least one

flipper mounted in a fixed direction on the shaft, a second motor coupled to the shaft, and the

controller may also coupled to the second motor for controlling positioning of the at least one

flipper mounted on the shaft to assist in diverting the printed along one the two different paths.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The following detailed description, given by way of example and not intended to limit the

present invention solely thereto, will best be understood in conjunction with the accompanying

drawings in which:

[0009] Fig. 1 illustrates a known conventional diverter;

[0010] Fig. 2 shows a diverter according to an embodiment of the present invention;

[0011] Figs. 3 to 6 illustrate the operation of embodiments of the diverter of the present

invention;

[0012] Figs. 7A and 7B provide detailed views of an alternative embodiment of the present

invention; and

[0013] Figs. 8, 9A and 9B provide detailed views of another alternative embodiment of the

present invention.



DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

[0014] Fig. 2 shows a diverier 100 according to an embodiment of the invention having a

diverter shaft 115 with diverter flippers 120 mounted thereon, in a similar manner to the

conventional diverter 10 of Fig. 1. However, diverter shaft 115 is driven by a low inertia drive

motor, for example, servo motor 140 under the control of a controller 150 instead of the

mechanical cam and follower system of the conventional system 10. Servo motor 140 is coupled

to the diverter shaft 115 via a low inertia coupler 130.

[0015] Controller 150 is programmed with a preset cam table which is used to drive servo motor

140 in a manner which accurately follows the motion which would be caused by a selected cam

in the conventional diverter system of Fig. 1. Since diverter shaft 115 is connected to a shaft of

motor 140 through a torsionally rigid low inertia coupler 130, diverter shaft 115 is also forced to

accurately follow the movement commanded by controller 150. In this manner, the present

invention allows a programmer to load virtually any desired cam profile (i.e., desired movement

profile for diverter shaft 115) into controller 150, without any hardware change necessary, in

contrast to the conventional system of Fig. 1 in which the cam 40 would have to be replaced in

order to change the cam profile characteristic.

[0016] Figs. 3 and 4 show how the diverter of the present invention can more efficiently use

space between products for different product types and cut-off lengths being produced by the

same folding machine, by automating the diverter to product timing using edge sensors 160 (not

shown in Fig. 4). When edge sensors 160 detect a leading edge of a product passing by, a signal

is provided to a controller 150 that synchronizes the diverter shaft 115 and electronic cam with

the entering products. In this manner, the need for operator interaction is eliminated, as is the

potential for improper setup. In particular, in Fig. 3, the incoming products 105 have a length LI

and a spacing between products 105 of X. Controller 150, by monitoring sensors 160, calculates

the length LI and the spacing X and selects the appropriate electronic cam setting for the

incoming product stream among a plurality of preprogrammed electronic cam settings. In Fig. 4,

the incoming products 105 have a different length L2 and spacing X and controller 150

calculates L2 and X and selects a different electronic cam setting for the incoming product



stream of Fig. 4 having different characteristics than the incoming product stream of Fig. 3 based

on the calculation of L2 and X

[0017] In a further embodiment of Fig. 3, edge sensors 165 maybe provided after diverter 100,

allowing the controller 150 to be alerted when a predetermined number of products are missing

(i.e., have not passed by one of the sensors 165), indicating an impending or already-occurred

product jam. Controller 150 can then fix the diverter in a position that will only allow products

to flow to one of the two streams 170, 180. In a yet further embodiment, controller 150 may

alter the diverter shaft 115 to force products to flow to a separate stream 195 as shown in Fig. 6

discussed below, e.g., a stream used for evacuating products from the folder in the event of some

type of error, thereby significantly reducing the risk of damage to the diverter shaft and the

remainder of the folder due to a jam.

[0018] According to the present invention, controller 150 may also be configured to control

diverter 100 so that different multiples of product combinations are directed to one product

stream with respect to the other. For example, as shown in Fig. 5, an incoming product stream

200 may be diverted such that two products 175 are forced to follow upper stream 170 while

only one product 185 is forced to follow lower stream 180.

[0019] In addition, as shown in Fig. 6, controller 150 may also be configured to control diverter

100 to stop in any combination of different positions, e.g., the three separate product streams

170, 180 and 190, selectively diverting the incoming product stream 200 to the output streams

170, 180, 190. In Fig. 6, diverter 100 is also shown having a fourth output stream 195 for use in

temporarily diverting products during a make-ready or when a jam is detected, by blocking and

directing the incoming products 200 to output stream 195 and away from the usual product

streams 170, 180, 190.

[0020] As one of ordinary skill in the art will readily recognize, one feature of the present

invention is that controller 150 may be configured to keep diverter shaft 115 stationary (silenced)

so that the incoming products 200 only pass through one selected product stream.



[0021] As one of ordinary skill in the art will also readily recognize, the oscillating flipper type

diverter shaft 115 shown in Fig. 2, for example, is merely exemplary and many different types of

diverter shaft designs may be adapted for use in the present invention. For example, in the

further embodiment shown in Figs. 7A and 7B, a single diverter shaft 215 has two flippers 230,

240 arranged around an axis of the diverter shaft 215 to direct a product 210 passing in a

direction 220. In this embodiment, the controller could set the servo motor coupled to shaft 215

to index to the two flippers 230, 240 in a manner that would always have the motor rotating the

diverter shaft 215 intermittently in the same direction, e.g., counterclockwise as shown by arrow

250, thereby increasing the life of bearings supporting diverter shaft 215 and of bearings

supporting the rotor for the motor driving diverter shaft 215 by ensuring that the bearings wear

more uniformly due to the complete revolutions of diverter shaft 215 upon each movement and

also helping to distribute bearing lubrication. In addition, the life of the flippers 230, 240 due to

wear from contact with product 210 would also be increased given the multiple alternating

surfaces acting on the products.

[0022] In a further embodiment shown in Figs. 8, 9A and 9B, diverter 300 includes a low inertia

roll 260 coupled to a servo motor 340 to divert a single stream of products 210 to multiple output

streams. In this embodiment, controller 150 may force the roll 260 to rotate in the appropriate

direction and at the same surface speed of the product 210 entering the diverter 300. Once the

product exits diverter 300, controller 150 changes the direction of rotation of the motor 340 and

correspondingly of roll 260, and adjusts the speed to match the surface speed of the next product

210 entering diverter 300.

[0023] The low inertia roll 260 may also be integrated with a flipper type diverter so that the

flipper 120 mounted on a shaft 115 having an axis coincident with the axis of roll 260, under the

control of controller 150 via a separate motor 342, helps steer the lead edge of the product 210

towards the low inertia roll 260 where it will be positively driven into the desired output product

stream. In particular, as shown in Fig. 9A, when flipper 120 is moved downward in a direction

280, incoming product is directed over roll 260 in a direction 270. As shown in Fig. 9B, when

flipper 120 is moved upward in a direction 285, incoming product 210 is directed under roll 260

in a direction 290.



[0024] In the preceding specification, the invention has been described with reference to specific

exemplary embodiments and examples thereof. It will, however, be evident that various

modifications and changes may be made thereto without departing from the broader spirit and

scope of invention as set forth in the claims that follow. The specification and drawings are

accordingly to be regarded in an illustrative manner rather than a restrictive sense.



WHAT IS CLAIMED IS:

1. An apparatus for diverting incoming printed products comprising:

a shaft;

at least one first flipper mounted in a first fixed direction on the shaft;

a motor coupled to the shaft; and

a controller coupled to the motor for controlling positioning of the shaft to allowing

printed products to be diverted along different paths, each path associated with a particular

position of the shaft.

2. The apparatus of claim 1, further comprising a coupler interconnected between the motor and

the shaft.

3. The apparatus of claim 2, wherein the coupler is a low inertia coupler.

4 . The apparatus of claim 1, wherein the controller is configured to move the shaft according to

a predetermined electronic cam profile.

5. The apparatus of claim 4, wherein the controller moves the shaft in a single direction

according to the predetermined cam profile.

6 . The apparatus of claim 4, wherein the predetermined electronic cam profile is set to divert

the incoming printed products into two output product streams.

7. The apparatus of claim 6, wherein the predetermined electronic cam profile is set to divert

one of every three products into a separate one of the two output product streams.

8. The apparatus of claim 1, further comprising at least one input sensor for detecting edges of

the incoming printed products and wherein the at least one input sensor is coupled to the

controller.



9 . The apparatus of claim 8, wherein the controller is programmed to move the shaft in one of a

plurality of predetermined electronic cam profiles and selects one of the plurality of

predetermined electronic cam profiles based upon an input from the at least one input sensor.

10. The apparatus of claim 1, further comprising at least one output sensor for detecting edges of

diverted printed products and wherein the at least one output sensor is coupled to the controller.

11. The apparatus of claim 10, wherein the controller is programmed to move the shaft to a fixed

position based on an input from the at least one output sensor indicating a product jam.

12. The apparatus of claim 11, wherein the fixed position causes the printed products to be

diverted to an output stream for collecting printed products in the event of a jam.

13. The apparatus of claim 1, wherein the motor is a servo motor.

14. The apparatus of claim 1, further comprising at least one second flipper mounted in a second

fixed direction on the shaft, the second direction different from the first direction.

15. The apparatus of claim 14, wherein the controller is configured to move the shaft in a single

direction according to a predetermined electronic cam profile.

16. An apparatus for diverting incoming printed products comprising:

a roll having an axis;

a first motor coupled to the roll; and

a controller coupled to the first motor for controlling the rotation of the roll for diverting

printed products along one of two different paths, each path associated with a direction of

rotation of the roll.

17. The apparatus of claim 16, further comprising:

a shaft having an axis coincident with the axis of the roll;

at least one flipper mounted in a fixed direction on the shaft;



a second motor coupled to the shaft;

the controller being also coupled to the second motor for controlling positioning of the at

least one flipper mounted on the shaft to assist in diverting the printed product along one the two

different paths.

18. The apparatus of claim 16, wherein the first motor is a servo motor.

19. The apparatus of claim 16, further comprising a coupler interconnected between the first

motor and the roll.

20. The apparatus of claim 19, wherein the coupler is a low inertia coupler.
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