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[57] ABSTRACT

This method of manufacturing shoe lasts made of sev-

eral detachable elements, i.e., a basic standardized el- .
ement and at least one interchangeable element de-

pendent upon fashion, consists in marking the trace of

the turning axis on the ends and on each joint plane of

the model elements and of the lasts deriving there-

from, and using said trace for laying out means for the

relative connection and positioning of said inter-

changeable elements and of said standardized ele-

ments of the model and of said lasts.

20 Claims, 7 Drawing Figures
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1
METHOD AND APPARATUS FOR MAKING LASTS

BACKGROUND OF THIS INVENTION

The present invention relates to the making of shoe
lasts in general and has specific reference to an im-
proved method of manufacturing a shoe last consisting
of a plurality of assembled elements, and also to appa-
ratus for carrying out this method.

Many methods of this character have already been
proposed, which differ from each other especially by
the mode of assembling the elements, constituting the
last. However, all these known methods are based on
the making of last components by moulding. Obviously,
these methods require a considerable number of
moulds for, in a two-section or two-element last, each
pair and size of shoe require four moulds. |

Of course, each time a change appears in the shoe
fashion, the moulds must be replaced by new ones, and
consequently the number of lasts produced with these
moulds is not sufficient for absorbing the cost of said
moulds.

However, it would be sound practice to have a stan-
dardized last element or section that can be preserved
independently of fashion, so that this section could be
reproduced by moulding. On the other hand, it has not
been possible, so far, to manufacture the other ele-
ments dependent upon fashion and therefore manufac-
tured in small series or quantities, by using the turning
technique employed heretofore for making one-piece
lasts. Yet this possibility would be greatly appreciated
since it would permit from a single type of lathe
equipped with interchangeable parts, to turn the corre-
sponding elements of the lasts for all the shoe sizes cor-
responding to this model, by using a double pantagraph
capable of reproducing a pattern by the method of bidi-
mensional similarity in relation to the axis of rotation.

SUMMARY OF THE INVENTION

It is the primary object of this invention to fill in this
blank. To this end, the method according to this inven-
tion consists in marking the path of the turning axis on
the ends and on each joint plane of the elements or sec-
tions constituting the model or pattern and of the lasts
deriving therefrom, and to use this path for laying out
the means for obtaining the relative connection and po-
sitioning of the interchangeable elements and of the
standardized element, or of a compensating member,
of the model or pattern and of the lasts, deriving there-
from.

At present, the lasts are secured at their ends to the
reproducing lathes, and this procedure obviously pre-
vents the machining of these ends which must therefore
be hand-finished by using special templets.

Moreover, the application of the method of this in-
vention is advantageous in that it permits of machining
completely the last ends because each element can be
firmly secured by means of its joint or assembling
plane.

According to a first form of embodiment of the
method of this invention, the first interchangeable ele-
ment is obtained by cutting the original model or pat-
tern, the successive or subsequent elements being ob-
tained by modifying the first element or machining
blanks.

According to another method of carrying out the
method of this invention, the pattern is cut simulta-
neously with the impression of a rotational movement
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to the model or pattern about the turning axis, by using
a cutting too!l having a predetermined thickness, and
subsequently, while a cylindrical “bridge” of material
interconnecting the two pattern elements coaxially to
the turning axis, subsists the cutting tool is replaced by
a thinner tool and said bridge of material is cut substan-
tially along its median plane, whereby a cylindrical boss
coaxial to the turning axis subsists in the cutting plane
of each one of the two elements, thus affording an easy
detection or location of this axis.

In order to obtain, after the separation of the ele-
ments, a pattern width consistent with the width de-
manded by the user, the cutting operation is accom-
plished on a last having dimensions slightly greater than
those contemplated and of which the machining is
completed after the assembling step.

This operation is not necessary in case the standard-
ized mode! element is available, for no cutting step is
required, the pattern maker having to change for exam-
ple an element as a function of fashion, by making from
a block having any geometric shape adapted according
to the turning axis to the model standardized element,
the novel element which may then be used indepen-
dently for reproducing all the shoe sizes.

According to a specific form of embodiment of this
method, for determining the position of the turning axis
in the cutting plane of a last element, use is made of the
hollow cylindrical guide socket for a drilling tool, the
bore of said socket having the same diameter as the
aforesaid cylindrical boss, and being engaged by this
boss which is then drilled along said axis.

Thus, each turning pattern element may be used sep-
arately for manufacturing corresponding elements
throughout the range of shoe sizes fo the same model
and for the same foot (right or left), provided only that
the missing element be replaced by a compensating
member os same length in the selected shoe size of the
mode! and of the last element obtained by reproduc-
tion.

This possibility is thus particularly advantageous in
the case of last elements varying according to a sea-
sonal or other fashion, such as the toe end of a shoe.

The drilling made coaxially to the turning axis from
the cutting plane of each element may of course be
used for positioning an assembling stud adapted to be
locked in position by using suitable cross pins.

The transverse holes for receiving the lock pins hold-
ing the assembling stud on the last elements are posi-
tioned on the end elements with the assistance of the
plane defined by the edge formed by the edges of the
spindles of the reproducing lathe.

In the case of intermediate elements, the positioning
may be obtained by using marks made accordingly on
the adjacent elements, of the turning model and there-
fore reproduced on the turned elements.

According to a simple form of embodiment of this in-
vention, the cutting apparatus for carrying out this
method comprises on the one hand a circular saw hav-
ing its rotatably driven shaft supported by a fixed frame
structure and on the other hand a pair of bearings hav-
ing a common axis parallel to that of said shaft, each
bearing supporting a spindle for holding and rotatably
driving about the turning axis a lathe model ; means for
adjusting the relative spacing of the spindle ends and
the distance between the bearing supporting said spin-
dles, other means permitting the simultaneous move-
ment of the two bearings in directions parallel and
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transverse, respectively to the axis of rotation of said
circular saw, and further means for angularly position-
ing said spindles with respect to each other.

Advantageously, the bearings are interconnected by
at least one rod solid with one of them and along which
the other bearing is adapted to slide or be locked in a
selected axial position, each bearing being mounted on
a slideway perpendicular to the axis of rotation of said
saw.

The apparatus for drilling an end element of the
model along the turning axis comprises on the one hand
a fixed plate having a socket fitted therethrough, the
diameter of the socket bore corresponding to that of
the cylindrical boss formed on each cutting plane of
each pattern element and acting as a guide to a twist
drill for drilling the cavity intended for the stud assem-
bling the model elements, and on the other hand a plate
movable towards the fixed plate, or vice-versa, said
last-mentioned plate supporting coaxially to said socket
a three-point spindle identical with the spindle of the
reproduction lathe, lateral plates provided with guide
sockets perpendicular to the common axis of the first
socket aforesaid and of said three-point spindle being
provided for guiding the twist drill utilized for drilling
the holes receiving the assembling stud locking cross-
pins.

According to another form of embodiment of this
method, the element to be drilled transversely is posi-
tioned with reference to marks reproduced on the
turned element. In this case, the three-point spindle
may be replaced by any other suitable spindle, but pref-
erably this other spindle should be the same as the lathe
spindle.

The same apparatus may be used for drilling the last
elements before or after the turning operation.

The member for compensating the missing element
of the model or last during the turning operation com-
prises a rod of a length adjustable with precision and
having one end adapted to be fitted to the model ele-
ment or to the last element blank coaxially to the turn-
ing axis, the other end of this rod being adapted to be
fitted to one of the spindles of the reproduction lathe.

DESCRIPTION OF THE DRAWING

A clearer understanding of this invention will be had
if reference is made to the accompanying drawing illus-
trating diagrammatically by way of example a typical
form of embodiment of the method constituting the
subject matter thereof. In the drawing:

FIGS. 1 to 4 illustrate the different steps of the manu-
facture of a two-element last according to this method

FIG. 5 illustrates the element for compensating the
missing element of the model, pattern or last ;

FIG. 6 shows a typical form of embodiment of the
cutting apparatus for carrying out this method, and

FIG. 7 is a typical form of embodiment of the appara-
tus for drilling the elements according to the method of
this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT :

From a basic last 2 of conventional shape, intended
for use as a model on a reproduction lathe for manufac-
turing lasts corresponding to the shoe sizes of the same
model, the method of this invention, assuming that the
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position of the trace of the turning axis 3 of this model
at the ends thereof is actually known consists in cutting
the pattern in the desired separation plane of the future
front and rear elements 2a and 2b, respectively, while
marking the trace of the turning axis in each cutting
plane of these two elements. A typical form of embodi-
ment of this method consists in cutting the pattern 2
while causing same to pivot about the axis 3 and per-
forming said cutting operation in two steps as illus-
trated in FIGS. 2 and 3, respectively.

During the first step, the cutting operation is discon-
tinued in order to reserve a cylindrical *‘bridge™ 4 of
material between the element 2a and 2b, said bridge
having a diameter d and being concentric to the turning
axis, of course. This first step will thus cause a groove
5 having a width e to be cut circularly in the pattern 2.

During the second step, the bridge 4 is cut by using
a narrower tool than the tool used for cutting the
groove 5, and this second cutting operation is per-
formed substantially in the median plane of bridge 4.

As a result, after separating the elements 2a and 2b
of the pattern 2 from each other each plane formed by
these cutting operations, (i.e., planes 6 and 7 respec-
tively) comprises a cylindrical boss (i.e., 8 and 9) con-
centric to the turning axis 3.

Under these conditions, it is obvious that finding and
locating the centre of these bosses 8 and 9 is a relatively
simple matter and the determination of the trace of the
turning axis 3 In faces 6 and 7 of elements 2a and 2b
is also easy.

FIG. 4 illustrates a mode of assembling elements 2a
and 2b of lathe model 2. In the cutting of sawing planes
6 and 7 of these elements (FIG. 3) a pair of cylindrical
bores 11 and 12 concentric to the turning axis 3 and
adapted to receive an assembling stud 13 are formed.
Moreover, a transverse hole 14, 15 is drilled through
each element 2a, 2b, respectively for receiving one of
the cross-pins 16, 17, respectively, for locking the stud
13 in said element 2a and 2b.

Therefore, this stud 13 is provided beforehand with
a pair of transverse holes 18, 19 permitting the passage
of cross pins 16 and 17.

Of course, to ensure a strict coincidence of the pe-
rimeters of sawing planes 6 and 7 of elements 22 and
2b, the orientation of holes 14 and 15 in relation to the
turning axis 3 must be determined very accurately.
However, this orientation can be determined very eas-
ily in relation to the lines 21 and 22 traced on the front
and rear bosses 23 and 24, respectively, by the three
points 25 impressed by the turning spindles.

As the turning axis 3 are marked on each element 2a
and 2b it will be an easy matter use each use of them
as a turning model and therefore to reproduce this
model independently of the other on a reproducing
lathe, provided however, that it is assciated with the
other element or to a replacement member adjustable
longitudinally with the maximum precision.

FIG. 5 shows this member 10 associated with a blank
20 of the last element turned from a model element 2a.
This member 10, consisting of a rod provided with a
micrometric screw permitting the precision adjustable
thereof, compensates the absence of the rear element
of this last. Thus, only the front element obtained with
this blank will be turned, the rear element not modified
by the new fashion being maintained. Then the two ele-
ments of this last are assembled with each other like the
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corresponding elements of the model, i.e., as illustrated
in FIG. 4.

A same member 10 may also be used with the model
element 2a as a substitute for element 2b.

As a result, these model elements may be series pro-
duces otherwise than by moulding, and thus their cost
may be reduced considerably in the case of a produc-
tion involving small series of articles.

In the above-described example the element 2a
constitutes the toe end of the last or model and the
other element 2b constitutes the heel end or main body
thereof. Of course, this element 2b is substantially not
dependent upon the changing fashion and can there-
fore by mass-produced ; under these conditions, a man-
ufacture by moulding may be contemplated, although
two moulds are necessary for each pair and per shoe
size for this heel portion of the last or model.

On the other hand the toe element 2a which has to
adhere to the novel fashion and is liable to frequent
changes, will be produced in small quantities. It will
therefore be advantageous to manufacture for this toe
end only one turned model, from which all the right
and left last elements will be made for all the shoe sizes
contemplated for this model.

The same toe element may on the other hand disap-
pear (from the standpoint of fashion) during some
time, and then become again fashionable; it will be eas-
ier for last manufacturers to preserve this front element
of lathe or turned model than preserving as many pairs
of costly moulds as may be contemplated and necessary
for the complete range of shoe sizes of the same model.

The cutting apparatus illustrated diagrammatically in
perspective in FIG. 6 comprises a fixed base plate 26
carrying a circular saw 27 having its driving shaft 28
journalled in bearing means fitted in a fixed bracket 29
and driven in turn from an electric motor 31. Slidably
mounted on a pair of slideways 32 parallel to said shaft
28 is a rectangular frame structure 33. Also slidably
mounted but on the major side members of this frame
structure 33, which are parallel to slideways 32, are a
pair of cross slides 34, 35 to which are secured for lon-
gitudinal sliding movement corresponding brackets 36
and 37 each provided with bearing means for rotatably
supporting a three-point spindle 38 and 39, respec-
tively. Means (not shown on the drawing) such as catch
or spring-loaded pawls are provided for locking these
spindles 38 and 39 against rotation so that all their
points lie in a common plane. This locking action is
produced when the last or model or pattern 2 to be cut
is set between the spindles 38 and 39.

MOreover, the spindle 39 comprises a crankpin 40q
rigid with a wheel 40 for rotatably and manually driving
the spindle. Of course, any other manual or automatic
driving means may be provided, if desired.

The brackets 36 and 37, of the bearing means of spin-
dles 38 and 39 are interconnected by a pair of rod 41
parallel to the circular saw shaft 28 and therefore to the
slideways 32 and to the major sides of frame structure
33. These rods 41 are rigidly secured to bracket 37 but
extend freely through bracket 36, suitable means (not
shown) being provided for locking the bracket 36 at
any desired point along said rods 41.

The function of spindles 38 and 39 is to support and
rotatably drive the lathe model 2 to be cut. To this end,
the bracket 36 is moved along the rods 41 until the gap
between the spindles 38 and 39 corresponds substan-
tially to the length of model 2, and then the bracket 36
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is locked in this position. The mounting of model 2 is
then obtained by axially moving the spindle 38 by
means of the knurled button 42. Under these condi-
tions the bracket assembly 36, 37 constitutes a rigid as-
sembly adapted to be fed across the axis of shaft 28
along cross slides 34 and 35. An adjustable stop 43 car-
ried by cross slide 38 permits of limiting this movement
and therefore that of model 2 towards the saw 27, i.e.,
in the direction of the arrow 44,

On the other hand, the cross slides 34 and 35 are
movable bodily with the frame structure 33 along the
slideways 32 to permit the movement of the cutting
plane of lathe model 2 until it is coincident with the
plane of the circular saw 27. When: these various ad-
justments are completed, the cross-slides 34 and 35 can
be locked in relation to frame structure 33 and the lat-
ter can be locked in relation to slideways 32. The feed
movement is imparted to model 2 towards the saw 27
as explained hereinabove by moving the bracets 36 and
37 in the direction of the arrow 44, along the cross
slides 34 and 35. This cutting operation takes place, of
course, in conjunction with the movement of rotation
imparted to model 2 about its turning axis 3.

The function of the adjustable stop 43 is to limit the
feed movement of model 2 so that at the end of the per-
mitted feed movement a cylindrical “bridge” 4 having
a diameter d be formed or left between the elements 24
and 2b. ' '

This bridge may subsequently be easily cut by using
a cutting tool of a width inferior to the thickness of saw
27.

The apparatus illustrated in FIG. 7 is intended for
drilling, in the plane 6 of element 2a or in the plane 7
of element 2b, the cylindrical cavity 11 or 12 coaxial to
the turning axis 3 for receiving the assembling stud 13.
This apparatus comprises a fixed plate 45 in which a
socket 46 adapted to act as an axial guide member to
a twist drill 47 for drilling the cavities 11 or 12 in ele-
ments 2a or 2b is fitted. To permit the proper centering
of the boss § or 9 in relation to this socket 46 the diam-
eter 4 of said bosses is equal to that of the bore of said
socket 46. The plate 45 is carried by two pairs of col-
umns, i.e., two columns 48 and two columns 49 of
greater diameter, these columnes being secured to a
base plate or frame structure 51 at their ends opposite
to plate 45. Slidably mounted on columns 42 is a mov-
able slide 52 controlied by a fluid-operated cylinder
and piston unit 53 and supporting on its face registering
with plate 45 a spindle 54 similar to spindle 38 or 39
of the cutting apparatus shown in FIG. 6. This three-
point spindle is also disposed coaxially to the socket 45
and thus permits of engaging the boss 8 or 9 into this
socket 46 ; under these conditions, the hole drilled by
means of the twist drill 47, to constitute the bore 11 or
12, will be concentric with the turning axis 3.

Parallel lateral plates 55 secured to said columns 48
and 49 are provided with coaxial guide sockets 56 ex-
tending therethrough and having their common axis or-
thogonal to that of said socket 46. These guide sockets
56 are adapted to centre a twist drill 57 when drilling
the holes 14 and 15 for receiving the locking cross-pins
16 and 17.

The marking and positioning of these holes 14 and 15
are obtained automatically by using a spindle 54 identi-
cal with the aforesaid spindles 38 and 39 of the cutting
apparatus shown in FIG. 6.
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It will readily occur to those conversant with the art
that this invention should not be construed as being
strictly limited to the specific form of embodiment
shown and illustrated herein by way of example, since
various modifications and variations may be brought
thereto without departing from the spirit and scope of
the invention as set forth in the appended claims.

What we claim as new is:

1. Method of manufacturing a shoe last made of a
plurality of separable elements, including a standard-
ized basic element and at least one interchangeable ele-
ment dependent upon fashion, said method comprising
the steps of marking the trace of the turning axis on the
ends, and on each joint plane of the model elements
and of the lasts deriving therefrom, and utilizing this
trace for laying out means for interconnecting and posi-
tioning in proper relationship for interchangeable ele-
ments and the standardized element of the model and
of the lasts deriving therefrom.

2. Method as set forth in claim 1, wherein the first in-
terchangeable element is obtained by cutting the origi-
nal model.

3. Method as set forth in claim 2, wherein the other
interchangeable elements are obtained by modifying
the first element.

4. Method as set forth in claim 2, wherein the other
interchangeable elements are obtained separately by
machining blanks drilled beforehand along the turning
axis.

5. Method as set forth in claim 2, wherein the model
is cut, while the same is rotatably driven about the turn-
ing axis, by means of a cutting tool of predetermined
width, so that after a cylindrical bridge of material has
been left between the two model elements coaxially to
the turning axis, said cutting tool is replaced by a nar-
rower tool fur cutting said bridge substantially across
its median plane, whereby a cylindrical boss coaxial to
the turning axis is left in the cutting plane of each one
of the two elements for facilitating the detection of said
axis.

6. Method as set forth in claim 2, wherein said cutting
operation is accomplished on a last having dimensions
slightly greater than those contemplated, the machin-
ing of said last being completed after the assembling of
its component elements.

7. Method as set forth in claim 6, wherein for deter-
mining the position of the turning axis in the cutting
plane of a last element, the guiding socket of a drilling
tool is used, having a bore has the same diameter as
said cylindrical boss, the latter being adapted to be fit-
ted into said bore for drilling along said axis.

8. Method as set forth in claim f, wherein the blank
utilized for turning the last element is associated with
a compensating member corresponding to the missing
element, the length of said member being adjustable
very accurately.

9. Method as set forth in claim 1, wherein the model
element utilized in the reproduction lathe is assembled
with the complementary element of the same model.

10. Method as set forth in claim 1, wherein the model
clement utilized in the reproduction lathe is associated
with a member for compensating the missing element
and accurately adjustable in length.

11. Method as set forth in claim 7, wherein the hole
drilled coaxially to the turning axis in the cutting plane
of each element is utilized for positioning an assem-
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bling stud adapted to be locked in position by means of
cross-pins.

12. Method as set forth in claim 11, wherein the
transverse holes drilled in said last elements for receiv-
ing the assembling stud locking cross-pins are posi-
tioned on the end elements of the last with the assist-
ance of the plane determined by the edge formed by
the three points of the spindles of said reproduction
lathe.

13. Method as set forth in claim 11, wherein the
transverse holes drilled in said last elements for receiv-
ing the assembling stud locking cross-pins are posi-
tioned on the end elements of the last with the assist-
ance of the reference marks reproduced on the turned
elements.

14. Method as set forth in claim 11, wherein in the
case of intermediate elements the holes drilled trans-
versely for receiving the assembling stud locking cross-
pins are positioned by means of reference marks made
in proper regis-tration with the adjacent elements on
the turned model, whereby said marks are reproduced
on the turned elements.

15. Method as set forth in any of claim 11, wherein
the transverse holes for positioning the transverse
cross-pins of the interchangeable elements of the mod-
els or lasts turned from blanks are drilled in said blanks
simultaneously with, or after, the holes made along the
turning axis, that is, before the turning operation.

16. Apparatus for cutting shoe lasts or blanks into el-
ements or sections, according to the method disclosed
in claim 2, comprising on the one hand a circular saw
having its shaft rotatably driven from suitable power
means and journalled in bearings carried by a fixed
frame structure and on the other hand a pair of bear-
ings having a common axis parallel to that of said circu-
lar saw and said shaft, each bearing of said pair sup-
porting a spindle for holding and rotatably driving
about its turning axis a lathe model, means being pro-
vided for accurately adjusting the relative distance be-
tween the free ends of said spindles and also that of the
bearings supporting said lathe model, other means
being provided for permitting the simultaneous move-
ment of the two lathe model supporting bearings in di-
rection parallel and transverse, respectively, to the axis
of rotation of said circular saw, further means being
also provided for rotatably driving at least one of said
spindles, complementary means permitting the relative
angular position of said spindles.

17. Apparatus as set forth in claim 16, wherein said
spindle bearings are interconnected by at least one rod
rigid with one of them, the other bearing being adapted
to slidde, or be locked in any desired position, along
said rod, each bearing being mounted on a slideway ex-
tending at right angles to the axis of rotation of said cir-
cular saw, the pair of bearing slideways being mounted
in turn on a frame structure adapted to slide along lon-
gitudinal slideways parallel to said axis of rotation of
said circular saw.

18. Apparatus for drilling the end element of a multi-
element model along the turning axis thereof, for carry-
ing out the method set forth in claim 7 comprising on
the one hand a fixed plate having fitted therethrough a
socket having a bore corresponding in diameter to the
cylindrical boss left on cach joint plane of each model
clement, said-socket being adapted to guide a twist drill
for drilling the cavity engageable by the stud for assem-
bling the model elements, and on the other hand a plate
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movable towards and away from said fixed plate, and
supporting coaxially to said socket a three-point spin-
dle identical with the spindle of the reproduction lathe,

side plates provided with guide sockets perpendicular-

to the common axis of said first socket and said three-
point spindle being disposed on either side of said fixed
plate for drilling the holes for receiving the assembling
stud locking cross-pins.

19. Compensation member for carrying out the
method set forth in claim 8 comprising a rod of a length
adjustable with precision, said rod being adapted to en-
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gage with one end the model element or to the last ele-
ment blank, coaxially to the turning axis, and with the
other end one of the spindles of said reproduction
lathe.

20. Compensation member as set forth in claim 17,
wherein its end adapted to engage the turned blank
comprises a cylindrical end piece of same diameter as
the cavity formed for receiving the assembling stud and
provided with a transverse hole permitting the passage

of the stud locking cross-pin.
. * * * * *



