3D Product Making by Flipping Leg Hoops
A proven method to determine whether or not a pant or diaper belongs to the 2D or 3D category is to open the product along the left and right side closure lines, and put it flat on a surface. If all pieces constituting the main chassis are in flat and unfolded condition at the same time, the product belongs to the 2D category. If, however, one or more pieces can only be unfolded by moving sections of the product out of the plane, then the article is a member of the 3D family of products.
The conventional way to make 2D pant and diaper products is by combining flat, non folded pieces in a flat plane. Using the statement of the previous chapter and inverting it, one can conclude the following: 

A 3D product can be made by combining flat pieces, which may all be non-folded except at least one piece that is flat and folded.

This statement can provide guidance for the development of a process- and machine concept for the making of 3D pants and diapers: All pieces constituting the main chassis can be fed and combined like current converters do, except the leg hoop elements, of which one is on the left, the other on the right side, to encircle the respective legs when the product is in use. They need to be folded, and then combined such that the fold is conserved while the product is in flat state.

The following pictures show one way how leg hoops and side panels can be combined with a centre web (only one side shown) 
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Pict. 1
In a first step, a leg hoop piece is partially combined with a centre piece along a curved (dashed) connecting line.
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Pict. 2

In step 2, vacuum supported pickup plates (blue colour) rotate half a turn towards the leg hoop ends, pick them up with vacuum, and rotate back, thereby folding the leg hoop end, as shown in pict. 3 below.


[image: image3]
Pict. 3
After attaching the side panels to the flipped out leg hoop ends and the centre web, the folds in the leg hoop pieces are fixed permanently, such that the leg hoops can only be unfolded if the product is lifted up out of the flat plane.
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Pict. 4

Obviously, the leg hoop elements can be of different length, requiring long or short sid panels to complete the product. The side panels can also be an integral part of the leg hoop pieces, as shown in pict. 5.

Pict. 6 shows one of many other product forms which can be made without generating any trim losses. The web of  hoop/side panel material is cut differently to provide this side panel format (pict. 7).

It is very obvious that a line making such 3D products can consist of fewer unit operations than a conventional line. The centre web may house a rectangular core, which makes complex shaped core lay-down systems more or less obsolete. A viable alternative to on-line core making is to use premade cores, fed from rolls or out of boxes. Together with a back sheet and a top sheet, the core forms the centre piece. The leg encircling elements are attached to this centre piece, either as one piece per side, or –which is more in line with conventional approaches – as separate leg hoop and side panel pieces. The latter ones may carry small hook fasteners which can – due to the low force levels in the product - use the opposite side panel surface as landing area.
3D products in use may look e.g. like the one in pict. 8. They may or may not have waist bands, longer or shorter legs, secondary top sheets, different forms, etc. etc. In all cases. their making is less complex than current products. The unit costs to make them is significantly lower than current – due to less material needed, and shorter, cheaper converting lines.
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Pict. 5
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Pict 6
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Pict. 7
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Pict 8
not flipped yet              flipped





different product shape due to different cut angle and placement








