WORLD FOOTWEAR

The traditional pattern cutter used simple tools to exercise his skills. CREDIT: JOHN LOBB, LONDON

Footwear Fundamentals

UNDERSTANDING PATTERNS

hoe upper patterns have always been something of a
Smystery to most people in the industry at large and a

bone of contention in the factories themselves.
Problems with a new style at the lasting stage was
traditionally blamed on the pattern cutter, particularly if the
uppers were a little ‘tight’ and the lasting margin
consequently less than it should be. Pattern cutters would
usually try to defend themselves by saying the leather had
been changed and, if they were able to convince the lasting
department on this, everyone then turned on the cutting
department and the leather. However, if the leather buyer
happened to be the factory owner, all went suddenly quiet and
a way was found around the difficulty.

We saw in the first part of Footwear Fundamentals
(January/February 2008) the problems the tanner faced in
turning a highly irregular raw material into a flat and
reasonably regular flat material that could be converted into
a three-dimensional shoe. The pattern cutter faces similar
problems in that he has to convert a three-dimensional last
shape into two-dimensional patterns that can then be turned
into a three-dimensional finished shoe. Quite a challenge
and one that calls for considerable knowledge of the
shoemaking process as well as the ability to produce
patterns from a CAD program.

The moral of all this is, that if senior management better
understood some of the basic mechanics and limitations of
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shoe upper patterns, pattern cutters would be given far more
in-depth training and would not be expected to perform the
impossible. There would then be fewer problems, much
smoother production and better quality shoes.

ROUND TO FLAT

Footwear production in whatever volume involves the
use of lasts for almost all constructions. Shoe uppers today
are generally either flat lasted by pulling and moulding them
over a last or the upper sections are stitched together to form
a 'bag’ into which a last is forced - eg, moccasins. In every
case, a last will be used that combines all the required
styling and fitting features to be reproduced in the final shoe.
Even with direct-bottoming where the preformed upper is
force-lasted on to a metal foot form, a last is still needed at
the design stage.

Before any upper can be cut and stitched, the necessary
patterns for each separate component must be cut to fit the
last. These must be correct both for the construction and
upper materials, and also allow for anatomical aspects and
foot comfort. Pattern cutting is an accomplished skill, where
considerable thought and imagination is needed at all
stages. It is also true that nobody ever produces a perfect
pattern, as it is attempting the impossible. A last has a totally
curved surface and to reproduce this complex three-
dimensional shape as a totally accurate, flat two-
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Figure 1a - slotted in Figure 2a - slotted out

Figure 1b - area gained Figure 2b - area lost
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dimensional pattern, is beyond the capability of any human
mind or current computer software.

We can make a simple illustration by cutting a tennis ball
in half and then slotting each section. One has slots cut
around the perimeter (Figure la), whilst the second has
them radiating from the centre (Figure 2a). These slots
enable the ball to be flattened. When we do this however,
the first set opens out (Figure 1b) and those of the second
overlap (Figure 2b). In the former, the ball’s surface therefore
increases, while in the latter it decreases. The same happens
when taking a flat pattern from a last. No matter what
method is used there is always some degree of over or under
recording of the true surface area of the last and, as a result,
a less than ‘perfect’ pattern. As long as this is accepted, it
can be compensated for as the actual sectional patterns are
cut. In addition, upper materials are usually soft enough to
provide further compensation.

The initial pattern upon which all subsequent ones are
based is called a ‘forme’ and represents the surface shape,
area and dimensions of the last. The old hand shoemaker
softened a piece of leather similar to that required in the
final shoe with grease or water, wrapped it over the last and
then cut all round the bottom edge. Flattening was easy and,
although over and under recording was not apparent due to
stretching and contracting of the leather, it still occurred.
The strong forces that could be brought to bear in hand
lasting overcame any resulting inaccuracies.

OVER AND UNDER

The mechanisation of shoemaking called for more
accurate patterns and various systems for producing formes
subsequently evolved. These included slotted paper, heated
plastic and masking tape. The latter was the most popular
system before the introduction of CAD as its combination of
elasticity and plasticity was closest to that of leather. It also
called for considerable skill and experience in order to
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achieve consistent results. CAD has made the creation of
formes far easier and much faster. Even so, the same under
and over recording factors still apply.

No matter what shape or type of last is used, this over
and under recording always occurs in the same areas (Figure
3). Toe and seat distortions (A & B) are not too much of a
problem as they can be corrected in lasting due to the upper
material’s ability to stretch and compress. Obviously if there
is a great deal of material to be lost-as in the case of a very
deep toe-a seam may have to be introduced in order to
reduce it.

While a degree of tightness in the waist area (C) is not a
major problem on most lasts, the instep to cone region (D) is
a different matter as the loss of pattern length and area can
be difficult to correct. On high-heeled lasts for instance,
100mm from the vamp point rising up the instep may shrink
to 8mm or less in the flattened forme. This degree of
distortion is a major challenge to a pattern cutter and, while
it would appear simple to just add the lost length to the top
of the forme, it is not the right answer?!

Figure 3 - over and under recording always occurs in the I
same areas. Toe and seat distortion (A & B) is corrected at
lasting. Waist and instep (C & D) are under recorded and
may cause lasting problems.

INSIDE AND OUTSIDE

Due to the shape of a last’s forepart, there is always a
difference between the inside and the outside and formes
taken from each will also differ in terms of pitch and length.
The traditional practice has therefore been to create an
average or ‘mean’ forme (Figure 4). But, then again, if a last
is not symmetrical, why should the upper patterns for it also
not be symmetrical?

By basing the sectional patterns on a mean forme, both
pattern cutting and upper stitching are simplified as pitch
and plane, back curves and front and back centre lines have
been averaged. While this has simplified some aspects of
manufacture, wherever it has been applied, some deliberate
distortion is inevitably built into the upper which may create
problems at lasting. Conversely, if there is no averaging,
lasting should become easier and a better shoe produced.
The downside is that cutting the sectional patterns now
becomes more complex and time consuming, and upper
stitching becomes more difficult and requires springing or
fitting. The answer is usually a compromise based on the
factory’s capabilities and the type of shoe involved.
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Figure 4 - a correctly designed last will show a difference )
between outside and inside formes. The back curves always
differ and if balanced, can lead to severe lasting problems.

TRANSFERRING IDEAS

The next stage is to translate the designer’s ideas on to
this flat standard and then produce a set of sectional
patterns that can be used to turn those ideas into a finished
that successfully
manufactured at a profit. This is what makes pattern cutting
such a complex art despite all the advances CAD has
brought about. It is also why pattern cutters also need to be
skilled shoemakers.

three-dimensional shoe can be

—

There is an ideal pattern shape for every last, never
perfect but as accurate as possible which, with the addition
of lasting allowances, etc., is referred to as the ‘standard’
(Figure 5). As this is the basic tool from which all designs for
that particular last should now be taken, its accuracy is
paramount. Unfortunately, this ideal shape is not always
achieved and resulting patterns are therefore inaccurate. It is
often deadened in order to remove material around the
featherline in an effort to produce a flatter shoe bottom for
sole attaching. This drags the backpart down below its
proper pitch or plane (Figure 6).

Lasting will try to force the upper back to its original
position which, in turn, creates a loose or ‘baggy’ topline
and makes forepart lasting more difficult as additional
pulling pressure has to be applied. The ideal shape
can-regardless of the method used to create it-be easily
confirmed by mock lasting trials. If these result in a tight
topline, all should be well. Patterns for any type of shoe can
now be produced from this proven standard, which is why it
is so important to get it right.

Figure 5 - pattern at correct pitch and plane. Simple finger
lasting should be enough to mould it to the last with a
tight topline.

Figure 6 - if the upper is deadened, it will be more difficult
to last and result in a loose topline.

Note: Whilst essential characteristics of a base pattern should not alter
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to allow for varying materials.

Figure 7 - the design standard records vital information such
as seam positions, edge treatments, lining constructions
and other vessential information.

Figure 8 - jt is also the correct size and shape of the upper.
The final sectional patterns are made by following the
design lines and then adding seam allowances, etc

Qetween styles, adjustments may be needed to length, width or lasting margin

Traditional pattern cutting involved making a new
design geometrically, using measurements and angles to
produce good basic footwear within a totally flat process.
Gradually, over the years, the individual character of each
last was seen to be most important and an increasing
fashion emphasis on ‘line and silhouette’ led to more
sophisticated techniques. Today, CAD systems project an
image of the last on to a screen and this can be turned in
different directions to aid the designer to add styling lines.
These 3D methods require an operator to have a keen sense
of line and fashion. They also rely on the quality and
accuracy of the final design standard (Figure's 7 & 8) which,
although an old technique, remains an invaluable
production tool.

Patterns that have been accurately cut for a selected last
will provide a good product that is easy to make, fits the foot
and keeps its shape in wear. If for reasons of economy and
convenience, patterns are used on other lasts, it can give
rise to a host of potential risks. If the new last has a different
heel height, there may be problems of deadening. If the
design has an apron panel, a different toe shape may spoil
the effect. Some sections can be used on more than one last
where standardised backparts are involved, but although it
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Figure 9 - CAD programs now allow the pattern cutter to copy
essential elements of a design from last to standard and vice
versa as required. CREDIT: TORIELLI S.PA

UNDERSTANDING PATTERNS
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Figure 10 - They also allow him to create 3D images of the last
and shoe from all angles - a real advantage compared to
traditional methods. CREDIT: TORIELLI S.P.A

might save money, it still needs extreme care in order to
avoid problems.

Footwear is only as good as the patterns from which it is
made. Whoever cuts the first pattern is responsible not only
for all subsequent ones but also for the correct interpretation
of the original design and the smooth progress for both

sample and bulk production. As the patterns are cut,
decisions are made and potential problems resolved. Much
money can be saved and the end product enhanced by good
quality patterns. However good a CAD system may claim to
be, it is still essential for the operator to fully understand
these underlying principals. ¥
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