C4S – Concepts for Success
Process and Apparatus for Insertion of Tab Fasteners 

Background

Many articles for daily use, like diapers, clothing, etc., feature hole and tab type fasteners which allow easy opening and closing when the products are in use. Consumers often prefer to buy such articles in closed state.

It is well known that insertion of a button into a hole is complicated when it has to be done on a fast moving piece by a machine, e.g. during the production process, compared to the manual insertion of a button into a hole. 

Description of the new process and apparatus

The apparatus proposed to perform the tab insertion includes a turret with integrated servo driven vacuum belt systems. The vacuum belts are registered, i.e. they have defined “home”- positions in which they are waiting to take on an article. 

The typical product has tabs on one end – one tab on each side of the product, and corresponding holes on the other end. The approach is to perform a controlled bi-folding process on the flat article, while detecting the tab and hole positions in machine direction (md) relative to each other, and performing position correction as needed. The cross direction (cd) positions of tabs and holes are controlled by guiding systems like rails and recesses, and grooves in the vacuum belt guide rolls, as described in more detail below.

The proposed solution features a web in-feed device, optionally including a knife, a turret equipped with registered servo driven vacuum belt systems, and a screw feeder type stacking device on the out-feed side.
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Below is a listing of a typical process sequence for a bi-folded product with a tab-                             

and hole-                         closure system.
Step 1: The flat web enters the turret, and a piece is cut off, giving a discrete product. The product is put onto vacuum belts and held by vacuum.
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Step 2: The upper vacuum belts move (towards the arrow above) and start a bi-fold. The lower vacuum belt guides the fold nose to the right side.
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Step 3: The upper vacuum belts continue their movement, while position information from the detection system for tabs and holes impacts servo drive speed and direction of movement. The tabs are guided by fixed guide rails mounted on and rotating with the turret such that the tabs are erected in an upright position.

 SHAPE  \* MERGEFORMAT 



Step 4: Tabs and holes merge, and the tabs are guided through the holes as the bi-folding step continues. Noses (white in the sketch) on the tab-sided vacuum belt guide roll push the tabs through the corresponding holes.
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Step 5: After the noses have pushed the tabs all the way through the holes, these are aligned in “flat” position again as soon as they leave the grooves in the vacuum guide roll supporting the hole-sided vacuum belt.
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Step 6: The bi-folded, closed product is transported into the screw-type stacking unit. While being transferred, the side ears with the tab-hole closures are tucked in to form a square product, as part of a square stack.

The machine can handle various sizes of products without loosing the benefit of matched speed product transfer. Only grooves and noses in the vacuum belt support rolls may have to be adjusted for different product widths. 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 to the speed of the incoming web.

The new transformation ensures perfect control over all parts of the product during the folding process. 





Attention:

Another option is described to combine tabs and holes. Please see C4S’ concept for the making of waist hoop articles.
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