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(57) Abrégée/Abstract:
Footwear and its method of manufacture are provided. The footwear includes an upper having a vamp lining with a toe part
disposed along an inner surface of the upper is provided. A relatively rigid insole forepart member Is attached to a sock liner, the

,
L
X
e
Senchee f
L S S \
ity K
X : - h.l‘s_‘.}:{\: .&. - A L~

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2299791 C 2008/11/04

anen 2 299 791
13) C

(57) Abrege(suite)/Abstract(continued):

length of the Insole forepart being less than the length of the sock liner. The toe part of the vamp lining Is then stitched to a
peripheral edge of the insole forepart, the vamp lining and insole forepart defining a cavity for recelving a portion of a wearer's foot.
A steel toe Is then positioned substantially around the toe part of the vamp lining.
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SH CONSTRUCTION WITH STE TOE
Abgtract of the Disclosure
Footwear and its method of manufacture are provided.
The footwear includes an upper having a vamp lining with a
toe part disposed along an inner surface of the upper is
provided. A.rélatively'rigid insole forepart member is
attached to a sock liner, the length of the insole forepart
being less than the length of the sock liner. The toe part
of the vamp lining is then stitched to a peripheral edge of
the insole forepart, the vamp lining and insole forepart
defining a cavity for redeiving a portion of a wearer'’s
foot. A steel toe is then positioned substantially'around
the toe part of the vamp lining.
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SHOE CONSTRUCTION WITH STEEL TOE
| Background of the Invention

This invention relates generally to footwear and to
methods of footwear construction.

Opanka is a type of shoe construction where the shoe
upper is hand-sewn, together with a sock liner, to an
outsole. An example of a footwear construction which
employs, in part, aspects of Opanka consgstruction can be
found in U.S. Pat. No. 5,784,736, Method for Construction of
Footwear. The sock liner
and a foam cushion are stretched across a cavity formed in
the upper surface of the outsole, thus creating a cushiony
and flexible "trampoline effect," to provide greater comfort
to the wearer. To provide flexibility the Opamnka
construction does not include an insole. Sandals are
commonily made using the Opanka construction.

Safety shoes, on the other hand, are known for their
rigid and rugged construction, where comfort 1is often
sacrificed for the benefit of safety. Steel toes for
providing rigid protection to a wearer’s toes are often
required in many safety shoes. The steel toe is
incorporated into a shoe by inserting a flange portion of

the steel toe under an insole member of the shoe, a

component not found in shoes of Opanka construction.

Summaryvy of the Invention
The invention features footwear and its method of

manufacture. The footwear has a construction which is

. comfortable to wear and includes a steel toe for protecting

the wearer’s toes from impact when used in harsh

environments (e.g., construction sites, factories, etc.).
~ In one aspect, the method for conétructing the

footwear includes the following steps. An upper having a
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vamp lining with a toe part disposed along an inner surface
of the upper is provided. A relatively rigid insole

‘forepart member-is attached to a sock liner, the length of

the insole forepart being less than the length of the sock
liner. The toe part of the vamp lining is then stitched to
a peripheral edge of the insole forepart, the vamp lining
and insole forepart defining a cavity for receiving a
portion of a wearer’'s foot. A steel toe is then positioned
substantially around the toe part of the vamp lining.

This construction method combines the safety of a
steel toe with the comfort of a shoe without an insole. 1In
particular, the insole forepart advantageously provides a
rigid support surface for attaching the steel toe at the toe
portion of the shoe. Because the insole forepart is shorter
in length than the sock liner, remaining portions of the
shoe construction are flexible in use. In order to ensure
maximal comfort to the wearer, the'insole forepart member
preferably does not extend beyond the metatarsals.

Embodiments of this aspect of the invention may
include one or more of the following features. After
attaching the insole forepart to the sock liner, for example
by stitching with a thread, a loose edge of the insole
forepart is provided. This loose edge facilitates the
attachment of the steel toe.

The loose edge is provided by stitching along a
contour spaced a predetermined distance from a peripheral

'edge of a toe portion of the insole forepart. Specifically,

the loose edge is a uniform portion for the steel toe to
grasp.

A flange of the steel toe is placed under the loose
edge of the insole forepart, thereby securing the position
of the steel toe in relationship to the insole forepart and

sock liner.
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The insole forepart has a shape substantially the
same as a peripheral edge of the sock liner at the toe
portion, and the insole forepart is scaled proportionately
smaller than the toe portion of the sock liner so that a
peripheral edge of the insole forepart member is spaced from
a peripheral edge of the sock liner at the toe portion. _
This spacing defines the area within which the steel toe 1is

positioned.
Prior to positioning the steel toe, a cover 1is

‘attached to the insole forepart, for example, with an

adhesive. A rear edge of the cover is bevel skived. This

cover is preferably made of a soft material to increase
wearer comfort. ‘

The insole forepart member has a length extending
from the toe part to a metatarsal region of the sock liner.
Thus, the relatively rigid insole forepart is limited solely
to that part of the shoe where support for the steel toe 1is
required. Remaining portions of the shoe corresponding, for
example, to the arch and heel regions remain flexible.

The toe part of the vamp lining is stitched to a
peripheral edge of the insole forepart by either closing
stitching or strobel stitching. These two types of stitches
are well suited for stitching edges together.

After positioning a last within the cavity defined
by the vamp lining and insole forepart, the steel toe is
adhesively attached to and around the toe part of the vamp
lining. A strip of foam is then adhesively placed on the
vamp lining next to a rear edge of the steel toe. This foam
increases the wearer'’'s comfort and prevents the steel toe
from forming a visible ridge.

In another aspect, a footwear construction includes
a sock liner with an insole forepart attached thereto (e.g.
with stitching), and an upper with a vamp lining. A toe

- 3 -
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part of the vamp lining is stitched to a peripheral edge of
the insole forepart, so that the vamp lining and the insole
forepart define-a cavity for receiving a wearer’s foot. A
steel toe is positioned substantially around the toe part of
the vamp lining outside the cavity.

An embodiment may have the following feature. The
insole forepart is skived at a bevel of 10-12 mm coming down
to 0 mm thickness at a rear edge. This tapering eliminates
an abrupt edge and increases the wearer’s comfort.

Further aspects, features, and advantages will
become apparent by the following. '

"Brief Description of the Drawings

Fig. 1 is an exploded perspective view of the
component parts of a shoe;

Fig. 2 18 a perspective view of a shoe construction
assembled from the components shown in Fig. 1; '

Fig. 3A is a top view of a sock lining with insole
forepart in place;

Fig. 3B is a cross-sectional view taken along line
A-A of Fig. 3A (with the insole forepart and cover in
place) ;

Fig. 4 is a cross-sectional view of a partially
assembled shoe construction, shown with an attached vamp
lining;

Fig. 5 is a perspective view of a partially
assembled shoe construction, with a last inserted into a
cavity formed in the toe portion of the shoe construction;

Fig. 6 is a cross-sectional view of a partially
assembled shoe construction, with a steel toe attached to
the vamp lining; and '

~Fig. 7 is a perspective view of a partially
assembled shoe construction positioned over a last.
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Detail Desgcripti

Referring to Figs. 1 and 2, a shoe 10 has a
construction which is comfbrtable to wear and includes a
steel toe 30 for protecting the wearer’s toes from impact
when used in harsh environments and is constructed using a
modified Opanka shoe construction which is shown.

As will be described in greater detail below, in
order to accommodate steel toe 30, an insole forepart 50
made of a relatively rigid material is provided to lend
mechanical support to the steel toe at the forepart of shoe
10. 'Unlike conventional Opanka footwear, which does not
include an insole, however, the shoe includes an insole
forepart for supporting the steel toe.

In general, insole forepart 50 is first attached to
a sock liner 70, and then insole forepart 50 is attached to
a vamp lining 24 of shoe upper assembly 20. Insole forepart
50 and vamp lining 24, assembled in this manner, define a
shell-like volume over which steel toe 30 is positioned.

Shoe upper assembly 20 is of the type having an
upper 22, and vamp lining 24 sewn within upper 22. Upper 22
is made, for example, of leather while vamp lining 24 is
fabricated from relatively soft materials, such as soft
leather or plush fabric to provide comfort to the wearer
during walking. Prior to being assembled with the remaining
components of shoe 10, upper 22 and vamp lining 24 together
roughly define the volume of shoe 10 within which the
wearer’s foot is placed. Shoe upper assembly 20 has a toe
portion 26 with a cavity substantially defined by a toe
portion 29 of vamp lining 24. '

As stated above, insole forepart 50 is made from a
relatively stiff insole board, such as fiberboard. Suitable
fiberboard material can be obtained, for example, from Texon

- 5 -
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International Plc., Leicester, England. In the embodiment
shown, the fiberboard has a 4 iron thickness (approximately
°/." thickness). 1Insole forepart 50 has a shape
substantially the same as a peripheral edge 78 of a toe
portion 76 of sock liner 70. Insole forepart 50, however,
is scaled proportionately smaller than toe portion 76 so
that a peripheral edge 54 of the insole forepart 50 1is
generally equidistant from a peripheral edge 78 of toe
portion 76, at a distance in a range of 1/4" to 1/2".
Insole forepart 50 is also somewhat longer than steel toe
30, so that the insole forepart provides a support surface

for a flange 32 of steel toe 30. Insole forepart 50 has a
proximal end 53 with a beveled edge 52 to minimize the
steepness of a step between insole forepart 50 and sock
liner 70, thereby increasing the wearer’s comfort. Edge 52
has a bevel of 10 - 12 mm, decreasing to 0 mm thickness at
proximal end 53 of edge 52 and is formed by skiving, for
example using any of a variety of skiving machines, such as
an Emazene skiving machine manufactured by USMC Machines,
400 Research Drive, Wilmington, MA 01887.

Insole forepart 50 has a length which 1s less than
the length of sock liner 70 and depends on the length'of
steel toe 30. Thus, in order to maximize the wearer’s
comfort, the length of insole forepart 50 extends below the
phalanges of the foot but should not extend to the
metatarsals of the wearer’s foot, i.e. the part of the foot
between the phalanges and the tarsus.

Other components of shoe 10 include a cover 40, sock
liner 70, and steel toe 30. Cover 40 is made, for example,
from the same material as sock liner 70 and is sized to be
2-3 mm longer than insole forepart 50. A rear edge 42 of
cover 40 is bevel skived, the bevel having a width which
depends in part on the particular material of cover 40 and

- 6 -
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insole forepért 50 and varies generally between 2 mm and S
mm. .

Sock liner 70 is made out of leather or a leather-
like synthetic material. Steel toe 30 is made from forged
steel, with flange 32 extending around a bottom edge. Steel
toe 30 defines an opening 34, starting at a rear edge 36,
sized to fit a wearer’s foot. Opening 34 of steel toe 30 is
sized to fit a last 90 (see Fig. 5).

With reference to Figs. 3A, 3B, and 4-7, an approach
for assembling steel toe 30 within shoe 10 will now be
described.

Referring first to Figs. 3A and 3B, an inner surface
72 of toe portion 76 of sock liner 70 is marked with a
reference mark 55 to indicate the desired positioning of
insole forepart 50. The mark 55 made on sock liner 70
specifies an outline of the intended'position of peripheral
edge 54 of insole forepart 50, with the outer sides of the
outline being generally parallel to and equidistant from a
peripheral edge 78 of sock liner 70 at toe portion 76. As
will become apparent later, insole forepart 50 must be
precisely placed on sock liner 70 since the position of
insole forepart 50 is critical in determining accurate
positioning of steel toe 30. Cover 40 is adhesively
attached to insole forepart 50, so that a 2-3 mm portion of
rear edge 42 extends beyond peripheral side 53 of insole
forepart 50. Cover 40 and insole forepart 50 are then
placed on the reference mark 55 on sock liner 70, with
ingole forepart 50 being in contact with inner surface 72.
Cover 40 is edge-stitched to sock liner 70 closely along
rear edge 42. Cover 40 and insole forepart 50 are both
stitched with a thread 58 to sock liner 70, approximately 10
mm + 1 mm from a peripheral edge 54 of insole forepart 50.
This stitching operation creates a loose edge 80, where

- 7 -
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ingsole forepart 50 and cover 40 are not attached to sock
liner 70.

Referring to Fig. 4, toe portion of vamp lining
24 is joined to loose edge 80 of cover 40 and insole
forepart 50 using a closing stitch or strobel stitch. In

the case of a closing stitch, vamp lining 24 is placed face-

to~-face with cover 40, and the two parts are stitched
together with stitches placed very close to an edge 82 of

loose edge 80 and an edge 84 of vamp lining 24.
Alternatively, in the case of a strobel stitch, edge 82 of
loose edge 80 is held edge-to-edge with edge 84 of vamp
lining 24, and a zig-zag stitch 1s used to sew edges 82, 84

'together. By joining toe portion of vamp lining 24 to

loose edge 80, a cavity 28 for receiving a toe portion of

the wearer‘s foot is formed.
Referring to Fig. 5, last 90 ig inserted into cavity

28 to expand vamp lining 24 to its desired shape.
Referring also to Fig. €6, with shoe upper assembly 20

inserted over last 90, an adhesive is applied to steel toe

30 and/or vamp lining 24. Steel toe 30 is then slid over
last 90 and vamp lining 24 to substantially surround toe
portion 29 of vamp lining 24. Simultaneously, flange 32 of
steel toe 30 is inserted under loose edge 80 of insocle
forepart 50. Thus, steel toe 30 is secured around vamp
lining 24 and to insole forepart 50.

Referring to Fig. 7, a strip of foam 60 is placed on
top of vamp lining 24 adjacent to steel toe 30.
Subsequently, foam strip 60 and rear edge 36 of steel toe 30
are covered with a strip of cloth tape 62, approximately 2"
wide. This creates a smooth transition from steel toe 30 to

~vamp lining 24 and prevents an "x-ray effect" produced by a

ridge showing through upper 22.
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Finally, shoe upper assembly 20 is attached to an
outsole 75 by hand sewing

Other embodiments are contemplated.

For example, cover 40 does not need to be adhesively
attached to insole forepart 50. Instead, cover 40 may be

sewn to insole forepart 50, before attachment of insole
forepart 50 to sock liner 70,
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CLAIMS:

1. A method for construction of footwear
comprising: '

providing an upper including a vamp lining disposed
along an inner surface of the upper, said vamp lining having
a toe part,

P

attaching a stiff insole forepart member

to a sock liner, the insole forepart having a length shorter
than a length of the sock liner,

stitching the toe part of the vamp lining to a
peripheral edge of the insole forepart, the vamp lining and
insole forepart defining a cavity for receiving a portion of
a wearer’s foot, and

positioning a steel toe substantially around the toe

part of the vamp lining.

2. The method of claim 1, wherein the insole

forepart member stops short of a metatarsal region of

the sock liner.

3. The method of claim 1, wherein after attaching
the inscle forepart to the sock liner a loose edge of the

insole forepart is provided.

4. The method of claim 3, wherein providing the

loose edge includes stitching along a contour spaced a
predetermined distance from a peripheral edge of a toe

portion of the insole forepart.

5. The method of claim 3, further including

placing a flange of the steel toe under the loose edge of
the inscle forepart.
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6. The method of claim 2, wherein the insole

forepart has a shape substantially the same as a peripheral

edge of the sock liner at the toe portion, and the insole
forepart is scaled proportionately smaller than the toe
portion of the sock liner so that a peripheral edge of the

insole forepart is spaced from a peripheral edge of the sock
liner at the toe portion.

7. The method of claim 1, wherein attaching the

insole forepart to the sock liner includes stitching a
thread through the insole forepart and sock liner.

8. The method of claim 1, further including, prior
to positioning the steel toe, attaching a cover to the
insole forepart. |

9. The method of claim 8, wherein a rear edge of
the cover is bevel skived.

10. The method of claim 1, wherein stitching the
toe part of the vamp lining to the peripheral edge of the
insole forepart includes stitching selected from the group
consisting of closing stitching and strobel stitching.

11. The method of claim 1, further including

adhesively placing a strip of foam on the vamp lining next
to a rear edge of the steel toe after positioning a steel
toe substantially around the toe part of the vamp lining.

- 11 -
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12. A footwear construction comprising:
a sock liner,

g

a stiff insole forepart attached to the

sock liner,

an upper having a vamp lining, said upper having a
toe part, the toe part of the vamp lining being'stitched to
a peripheral edge of the insole forepart, such that the vamp
lining and the insole forepart define a cavity for recelving
a wearer’'s foot, and

a steel toe posgitioned substantially around the toe
part of the vamp lining outside the cavity.

13. The footwear construction of claim 12, wherein

the insole forepart member stops short of a metatarsal

region of the sock liner.

14, The footwear construction of claim 13, further
including a loose edge of the insocle forepart, said loose
edge not attached to the sock liner.

15. The footwear construction of claim 14, wherein
the sock liner has a toe portion and the loose edge includes
stitching along a contour spaced a predetermined distance
from a peripheral edge of a toe portion of the insole
forepart. |

16. The footwear construction of claim 14, wherein
the steel toe includes a flange placed under the loose edge.

- 12 -
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17. The footwear construction of claim 14, wherein
the insole forepart has a shape substantially the same as a
peripheral edge of the sock liner at the toe portion, and
the insole forepart is scaled proportionately smaller than
the toe portion of the sock liner so that a peripheral edge
of the insole forepart is spaced from a peripheral edge of
the sock liner at the toe portion.

18. The footwear construction of claim 12, further
comprising stitching for attaching the insole forepart to
the sock liner.

19. The footwear construction of claim 12, further
including a cover attached to the insole forepart.

20. The footwear construction of claim 19, wherein
a rear edge of the cover is bevel skived.

21. The footwear construction of claim 12, further
including a strip of foam adhesively placed on the vamp
lining next to a rear edge of the steel toe.

Smart & Biggai
Ottawa, Canada
Patent Agents
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