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This- invention relates to the manufacture of
shoes-and, more particularly, to'a method con-
cerned with the manufacture of graded lasts for
use-in. the making of shoes.

T¢ understand and appreciate better the nature
of my-invention a few preliminary remarks con-
cerning certain conditions how obtaining in the
last-and shoemaking art are-pertinent. Custom-
arily, shoes of any given style are individually
manufdctured in shoe factory units called “case
lots.”” These lots require the provision of one or
more sets of corresponding lasts therefor. Now,
for-a given'style and within the different meas-
urement ranges allotted to “men’s,” “women’s,”
and “misses’,” ‘ete., a set of lasts normally: in-
cludes a right and a left for each of the gradu-
ated size and width combinations, and it'becomes
apparent that a very large number of lasts is re-
quired to enable a factory to manufacture a grad-
uated run -of shoes in several styles. Iasts ac-
cordingly represent a -considerable initial inves-
ment and they usually must be replaced when
damaged . or outmoded.

Since  hard wood such as rock maple, from
which: the great majority of lasts preferably are
turned, is becoming increasingly expensive, last
construction of the two-part collapsible type is
being more commonly employed. Each heel-part
and fore-part can then be separately generated in
a last lathe from a smaller rough block. More-

over, a heel-part or a fore-part may be replaced-

when necessary without the need for replacing an
entire last. In view of these circumstances and
others, artisans suggest that lasts; and especially
the less stylized heel-parts of lasts, be turned oub
of more durable and-dimensionally stable mate-
rials than wood: Also, it is recognized that when
improving the functional role -of:lasts and last=
parts in-shoemaking further means should be
sought by-which to economize on  whatever -last
materials are employed.

In general the term “grading;” as used in the -
manufacture of lasts and patierns for shoemak--

ing, refers to their pantographic generation from

models.- The length: of the graded last is the-
dimension of the model parallel to its longitudi~ -

nal axis (the axis on which it is usually suspend-
ed in.a-last lathe), magnified or reduced. - Simi-
larly, the width of the graded:last may be:con=
sidered :to be the magnified ‘or reduced .radial
dimension of the model measured from; and. per-
pendicular to, its longitudinal :axis.

Heretofore, last ‘makers: are believed to have-
been-unsuccessful: in ‘making’ alast-part ‘accu=-
rately fit more thanone last:in a:systematically:
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graded set of lasts. The idea has long been en-
tertained, however, that if interchangeability of
last-parts and shoe-parts were feasible, such in-
terchangeability would tend to simplifylast mak-
‘While
the substitution- of certain shoe parts, such as
counters; for ones-which do not exactly match
In size is sometimes indulged in, the resulting
construction is' not -ordinarily tolerated in fine
shoemaking. Grading of shoes and the whole
lasts over which the shoes were made has almost -
invariably been in  accordance with eitlier of two
plans, namely: (a) ‘an arithmetic grading sys-
tem wherein lengths and widths are respectively
enlarged or diminished-in equal increments, or
(b)Y a geomefric grading system, as set forth in
United © States Letters- Patent  No. 1,948,547,
granted on an application of L. E. Topham, under
which length and width increments respectively

‘increase or diminish in accordance with a fixed

perceéntage. It is this-latter; and relatively re-
cent;- development which forms the preferred-
basis for practicing the novel method of last-part
grading - hereinafter .to be described although it
will be ‘understood that the invention can also
be-used with-arithmetic grading. Not the least
of the -advantages - foreseen- for practicing the
pbresent method with respect-to the heel-parts of -
lasts, for example, is that heels and counters may
then ‘be preformed or premolded in large quan-
tities but in fewer sizes,-thereby lowering unit
costs and-facilitating shoemaking.

In view of the above conditions ‘an object of
the present invention is to provide an improved
method for obtaining schematic interchangeabil-
ity-of last parts with corresponding parts of lasts
in-a graded set-whereby the cost of the latter may
be ‘reduced," last-functionality bettered, and the
duration’of serviceof a‘last set lengthened.

‘One‘fegture of the-invention is-the provision
of an'improved method of grading parts such as
theheel ends of ‘lasts of a graded set whereby
their interchangeability with corresponding parts
iri-a ‘number of- lasts of ‘the set will be assured

and ‘attained without detriment to foot-fitting

requirements or ‘style-aspects of the set.

A further feature of the invention-is the-pro-
vigion-of ‘a-method ‘of grading the heel-ends of
lasts in "a ' systematic set whereby their adapt-

‘ability with fore-parts of the set in lgst. forming

relation will be greatly increased.

Another feature of the inventionresides in the :
provision of a‘convenient method for identifying
the heel-parts of a set which are mutually inter-

‘bb-ichangeable:and:the fore-parts with -which:the. -
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interchangeable heel-parts may be employed in

last forming relation.
' The above and other features of the invention
together with valuable aspects thereof will now
be further described and explained in connection
with the accompanying drawings, in which

Fig. 1 is a chart illustrating the different size

and width combinations required in a graded set .
of lasts or individual last-parts for men’s shoes; .

in addition to representing a last or shoe, each

consecutively numbered square may be consid--

ered to represent a diagonally graded heel-part of
alast;

Fig. 2 is a diagrammatic view of heel-parts con-
veniently taken along their bottoms, but typiecal

in accordance with this invention and exemplify-
ing derivation of a portion of the chart of Fig. 1;

Fig. 3 illustrates the interchangeability of a.

heel-part (specifically the one designated 22 in
Figs. 1 and 2) graded in accordance with the
method of this invention with different lasts of
a set having geometrically graded fore-parts, the
several outlines being taken along the respective
last bottoms for convenience;

Fig. 4 is a view of superimposed last bottoms of
a partial set having the same interchangeable
heel-part last graded by the present method; and

Fig. 5 shows a run of odd sizes, all in E width,
the fore-parts being geometrically graded and the
heel-parts diagonally graded.

Terms to describe relative dimensions of lasts
" and footwear are often used with different mean-
ings. It may aid in avoiding confusion to consid-
er that the following concepts for present pur-

poses hereinafter apply. “Length” and “size,” in-

dicated numerically, are interchangeable and per-
tain to longitudinal linear dimension of a last
or shoe, or g part of a last or shoe. “Girth” and
“width,” indicated - alphabetically, - are inter-
changeable and pertain, unless otherwise. stated,
to transverse circumferential dimension of a last
or shoe, or of a part of a last or shoe. . )

The invention will be described with respect
to the heel-parts of lasts although it will be
. understood other last-parts, and even shoe parts,
may be similarly treated. The invention is recog-
nized as having. special merit when applied to
heel-parts since they are least subject to dimen-~
sional variation by reason of style factors and
foot-fitting requirements,

It will be seen from the consecutively num-
bered squares of Fig. 1 that at present there are
. required in the normal manufacture of a single
" style of shoes for men aprroximately two hundred
different lasts, including rights and lefts. = Un-
less it be quite by accident, no last or last-part is
precisely interchangeable with any other in the
set regardless of whether arithmetic or geometric
grading be used. Each consecutively numbered
- square in the chart may be considered to repre-
- sent a uniquely sized last or last-part in the se-
' ries, increments of length and/or width (actually
girth) being added systematically to progress
from the smallest (5-AA) which is not usually
made in volume fo the largest (13-E) which may
not often be carried in stock. v v

If the lasts (Fig. 1) be graded systematically,
each one bears a known but different dimension-
al relation to another,  Likewise, each heel-part,
for example, of these approximately two hundred
lasts is different and cannot at present be satis-

factorily substituted for another heel-part in the !

. series. To obtain interchangeability of heel-parts
to the extent possible without impairing the foot-

10

15
of any longitudinal section dimensionally related °

20

25

30

40

45

60.

60

70 -

75

4

fitting requirements of shoes constructed from
the graded set of lasts it is hereby proposed to
grade up the heel end of a last of a given size,
between successive widths, by adding length and
girth increments respectively equal to the length
and girth increments obtained from systematical-
ly grading to the next size larger than said given
size. - This “next size,” as is seen in Fig. 1, is nu-
merically a half size greater than the given size.

To take an example under this method of grad-
ing, suppose a set comprises a geometrically grad-
ed last of size 9C, found in square No. 60 of the
chart. By the method of this invention the heel

-part for the 9C last (Figs. 1 and 2) may be geo-

metrically graded as taught by the Topham pat-
ent cited to produce a 9%C heel-part and, as seen
by comparing the bottoms shown in Fig. 2, length
and width or girth increments, respectively des-

“ignated ! and g, have thus been added to produce

a 9%C heel-part having an over-all length L and
girth G at its bottom. The bottom views are pre-
ferred since they represent the insole pattern
which is of prime importance to fit and to design. :
Obviously G and L, or g and I, may differ for other

longitudinal sections of lasts in a set. The aim

being to obtain interchangeability, the method
provides that the heel-part for a 9D last of the set
(found in square 7T7) -is “made” or generated
schematically from the 9C in the same way as the
914C heel end. The 9%C heel end may then be
used in lieu of the 9D heel end, and vice versa;
they are duplicates,

Pursuing the method of this instance further;
the same heel-end, 9%C or 9D, becomes inter-
changeable with lasts of the series having the
length-girth combinations 814E, 10B, 10%A,
11AA, and these all fall along a diagonal of the
chart of Fig, 1 (squares 93, 45, 28 and {3 re-
spectively). Likewise the length-girth combi-
nations of heel-ends lying on other chart diag-
onals, such as that indicated by squares: 8, 24,
40, 56, 72 and 88, will be interchangeable. De-
veloping the idea more generally, the method
thus determines in this illustration that a single
heel-end diagonally graded may be used on any
one of six lasts, and, as may be determined from
an inspection of Fig. 1, diagonal grading of last-
parts enables the usage of only 18 pairs of dif-
ferent heel-parts in lieu of .the about 96 differ-
ent pairs of heel-parts that would have been re-
quired to satisfy this particular class of men’s
shoes. :

To recapitulate, diagonal grading of the heel-~
parts of lasts comprises. grading the heel end
of a last of a given. size, between successive
‘widths, by algebraically changing the length and--
girth, respectively, by. increments equal to the
increments obtained from length grading said
given size. While this method provides added -
interchangeability of heel-parts of lasts of a set
and preserves uniformity and other benefits im-
portant to shoemaking, it--does not sacrifice the
advantages to be derived from geometric grading
when it is desired to .employ this latter system.
The lasts required for the entire series may re-
tain their over-all geometric proportions by suit-
ably enlarging or diminishing the fore-parts as
may be required by the individual diagonally
graded heel-parts of a set.

‘Incidental to the diagonal grading method dis-
closed, a convenient way for readily ascertain-
ing the interchangeability -of last-parts with
others of a diagonally graded series is illustrat-
ed by the chart of Fig: 1. - The interchangeable

Jast-parts all bear the same identification num-
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ber. This number is easily determined in ac-
cordance with this formula: the identification
number equals 2S+W, where 8 is the size of the
last and W is the numerical value of the width,
which ranges in whole numbers from 0 for AA
width to plus 5 for E width, as seen in Fig, 1.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States is:

1. The method of diagonally grading individ-
ual parts of multi-part lasts the complements
of which have been systematically graded from a
primary model, which comprises grading the
length and girth of the individual part of a last
of a given size, between successive widths, by al-
gebraically changing the length and girth re-
spectively by increments equal to the length and
girth increments obtained from length grading
said given size.

2. The method of diagonally grading the heel-
parts of lasts, the fore-parts of which have been
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geometrically graded from a primary model, com-
prising grading the length and girth of the heel-
end of a last of a given size, between successive
widths, by algebraically changing the length and
girth respectively by increments equal to the
length and girth increments obtained from geo-
metrically grading said given size.

3. The method of diagonally grading the heel-
parts of lasts, the fore-parts of which have been
geometrically graded from a primary model,
which comprises grading up the length and girth
of the heel-end of a last of a given size, between
successive widths, by adding length and girth
increments respectively equal to the length and
girth increments obtained from geometrically
grading to the next size larger than said given
size.

GEORGE F. RYAN.
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