C4S – Concepts for Success
Process and Apparatus for Stacking and/or Cross-Folding of Discrete Articles

Background

Articles in the hygiene industry, like wound pads, are often made of stacked-up, irregularly shaped, pieces of different webs compiled to form the article. In a specific embodiment, the machine / process concept described here can assemble such articles without causing any drag on the pieces and webs affected. The different components are taken over at speed(s) matching those of the incoming web(s), and later on transferred, at another speed matching that of the receiving web.

Discrete articles like baby diapers, hankies, adult incontinence products, feminine care products, and the like, are normally folded along fold lines in both, their longitudinal, and their cross direction before they are packed. Such products are presented to the consumer in bi-folded, tri-folded, or quad-folded state, depending on the size of the product, its calliper, and other design specifics calling for a respective fold pattern. 

Conventional diaper folders are either performing a bi-fold, or a tri-fold, or a quad-fold, but are not able to perform different folding patterns without major changeover effort. In some cases they are not able to handle different product sizes without major changeover.

In terms of product quality - some of the current processes provide little or no control over parts of the product while it is folded, particularly its leading edge, which is a particular disadvantage when the product holds active elastic elements, like leg elastics or waist elastics. 

Another disadvantage of most conventional folding operations is in the fact that the leading edge of the product has to undergo a very rapid speed change when passing through the folding device – which may have a negative impact on the integrity of the product, or which may limit line speed of the production system altogether, or both.  

Description of the new process and equipment
The new solution provides the base for process transformations which are not doable using conventional methods of discrete parts handling. All folding processes requiring accurate placement of one section of an article to another section of the same article will greatly benefit from the invention.

The proposed solution features a web in-feed device, optionally including a knife, a turret equipped with servo driven vacuum belt systems, and a screw feeder type stacking device on the out-feed side.
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The machine can handle various cross-folding patterns, like bi-folding, tri-folding, quad-folding, or other multiple fold patterns.
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Below is a listing of a typical process sequence, exemplified for a tri-folded product.

Step 1: The flat or longitudinally folded web enters the turret, and a piece is cut off, giving a discrete product.
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Step 2: The upper vacuum belts move (towards the arrow above) and start a bi-fold. The lower vacuum belt controls to which direction the fold nose moves.
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Step 3: The upper vacuum belts continue their movement, however, the lower vacuum belt changes direction of movement, thus forming a second fold nose.
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Step 4: The tri-folded article is discharged from the turret into a screw feeder type stacking unit, from where it can go into a bagging device, or any other unit operation.
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Fold pattern can be changed by slightly varying the software program controlling the servo drives of the vacuum belts. Skipping of step 3 above, e.g. gives a bi-folded product, another timing of the change in direction of movement of the lower belt gives a quad-folded product, and so forth.

The machine can handle various sizes of products without loosing the benefit of matched speed product transfer. If a shorter (or longer) product is to be folded, the vacuum belts would compensate for the difference in length by moving slightly backwards (or forward) while the web is transferred to the turret, thus matching the combined speed of the belt surface (which is the sum of turret’s surface speed and the vacuum belt’s speed) to the speed of the incoming web.

The new transformation ensures perfect control over all parts of the product during the folding process. The product’s leading edge is never released, but is maintained under control throughout the process.


Please click the link below to view an assembly drawing of the turret (knife, in- and out-feed device not shown)
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