
(12) United States Patent 
Dua 

(54) FOOTWEAR WITH KNIT UPPER AND 
METHOD OF MANUFACTURING THE 
FOOTWEAR 

(75) Inventor: Bhupesh Dua, Portland, OR (US) 

(73) Assignee: Nike, Inc., Beaverton, OR (US) 

( *) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 157 days. 

(21) Appl. No.: 10/323,608 

(22) Filed: Dec. 18, 2002 

(51) Int. Cl.7 ................................................ A43B 23/00 
(52) U.S. Cl. ........................... 36/9 R; 36/45; 12/146 C; 

12/142 G; 66/185 
(58) Field of Search ................. 36/95 R, 45; 12/146 C, 

(56) 

12/142 G; 66/185, 186, 187, 188 

References Cited 

U.S. PATENT DOCUMENTS 

8/1926 
3/1933 
2/1939 
5/1946 
2/1952 
7/1952 
4/1954 
7/1980 
8/1980 
3/1981 
3/1982 
2/1983 
5/1984 
8/1986 

1,597,934 A * 
1,902,780 A * 
2,147,197 A * 
2,400,692 A * 
2,586,045 A * 
2,603,891 A * 
2,675,631 A * 
4,211,806 A 
4,216,662 A * 
4,255,949 A 
4,317,292 A * 
4,373,361 A 
4,447,967 A 
4,607,439 A 
4,785,558 A 
4,813,158 A 
6,308,438 Bl 

11/1988 
3/1989 

* 10/2001 

Stimpson . ... .. ... ... ... ... .. . 36/3 A 
Holden et al. ................ 66/186 
Glidden ... ... .. ... ... ... ... .. . 36/9 R 
Herbert ... .. ... ... ... ... ... .. ... 36/10 
Hoza ........................... 36/9 R 
Cohn .......................... 36/9 R 
Doughty .. ... .. ... ... ... ... .. . 36/9 R 
Civardi et al. 
Harris et al. .................. 66/186 
Thorneburg 
Melton . ... ... .. ... ... ... ... .. . 36/9 R 
Thorneburg 
Zaino 
Sogabe et al. 
Shiiomura 
Brown 
Throneburg et al. .......... 36/9 R 

I 1111111111111111 11111 111111111111111 IIIII IIIII IIIII IIIII IIIIII IIII 11111111 
US0069317 62B 1 

(10) Patent No.: US 6,931,762 Bl 
Aug. 23, 2005 (45) Date of Patent: 

OTHER PUBLICATIONS 

"Knitting Dictionary" by Charles Reichman, Jun. 23, 1967, 
p. 97.* 

Internet publication entitled "Acorn Footwear-Slipper 
Sock," from Northland Marine, which shows products that 
were on sale in this country at least one year prior to the 
filing date of the present application, 1 page. 
Internet publication entitled "Welcome to Arcopedico 
Shoe," from Arcopedico Shoes, which shows products that 
were on sale in this country at least one year prior to the 
filing date of the present application, 4 pages. 
Leaflet entitled "X machine," from Sangiacomo S.p.A, 
which was on sale in this country at least one year prior to 
the filing date of the present application, 1 page. 
Advertising material entitled "Still Crazy After All These 
Years," which shows a product entitled "Sock Racer" and 
was sold in this country in 1986 by NIKE, Inc., 3 pages. 

* cited by examiner 

Primary Examiner-Ted Kavanaugh 
(74) Attorney, Agent, or Firm-Banner & Witcoff, Ltd. 

(57) ABSTRACT 

An article of footwear with a knit upper and a method of 
manufacturing the footwear are disclosed. The upper is 
formed through a knitting process to include a plurality of 
sections formed of different yarns and knits to provide the 
sections with different physical properties. In portions of the 
upper where sections formed of different yarns are in adja
cent wales, a tuck stitch is utilized to join the sections. The 
method utilizes a circular knitting machine having multiple 
feeds that work together to knit the upper into a unitary, 
seamless structure. The multiple feeds, each of which pro
vide multiple types of yarns, produce the sections to have 
varying physical properties. 

30 Claims, 3 Drawing Sheets 
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FOOTWEAR WITH KNIT UPPER AND 
METHOD OF MANUFACTURING THE 

FOOTWEAR 

2 
is knitted to have a sock-like structure in which areas 
subjected to greater wear and in which a lower degree of 
elasticity is desired are more densely fabricated to provide 
heavier weight and less extensibility than in other portions. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 This may be accomplished, for example, by changing the 
type of stitch. Other areas, such as the ankle portion, may be 
formed to have a ribbed construction to provide softness and 
elasticity. The present invention relates to footwear and the manu

facture of footwear. The invention concerns, more 
particularly, a footwear upper formed through a textile 10 

manufacturing process to have areas with different physical 
properties. 

2. Description of Background Art 
Conventional articles of athletic footwear generally 

15 
include two primary elements, an upper and a sole structure. 
The upper is attached to the sole structure and forms a void 
on the interior of the footwear for securely and comfortably 
receiving a foot. The sole structure attenuates ground reac
tion forces and absorbs energy as the footwear contacts the 

20 
ground, and often incorporates multiple layers that are 
conventionally referred to as a midsole and an outsole. The 
midsole forms the middle layer of the sole and serves a 
variety of purposes that include controlling potentially 
harmful foot motions, such as over pronation; shielding the 

25 
foot from excessive ground reaction forces; and beneficially 
utilizing such ground reaction forces for more efficient 
toe-off. The outsole forms the ground-contacting element of 
footwear and is usually fashioned from a durable, wear 
resistant material that includes texturing to improve traction. 

30 
The sole structure may also include an insole, which is a 
thin, cushioning member located within the upper and 
adjacent to a sole of the foot to enhance footwear comfort. 

The upper of most conventional articles of footwear is 
generally formed from multiple material elements that are 35 
stitched and adhesively bonded together to form a comfort
able structure for receiving the foot. Conventional athletic 
footwear may include, for example, an exterior formed of 
leather and polymer textile materials that are resistant to 
abrasion and provide the footwear with a particular aes- 40 
thetic. Foam materials may be located on the interior of the 
upper to enhance the comfort of the upper, and mois
turewicking textiles may be positioned adjacent the foot to 
limit the perspiration within the upper. 

In a departure from the conventional upper described 45 

above, NIKE, Inc. of Beaverton, Oregon, United States 
manufactures athletic footwear with a knit upper under the 
PRESTO trademark. The knit upper includes a plurality of 
material elements that are formed through a knitting process. 
In manufacturing the upper, the material elements are cut 50 
from a larger element and sewn together along their respec
tive edges to form a generally hollow structure for receiving 

SUMMARY OF THE INVENTION 

The present invention is an article of footwear having a 
sole structure and an upper. The sole structure provides a 
ground-contacting surface, and the upper is structured to 
receive a foot of a wearer. The upper is attached to the sole 
structure and has a first section and a second section formed 
of knit materials. The first section is formed of a first yarn 
with a first physical property, and the second section is 
formed of a second yarn with a second physical property. 
The first physical property is different than the second 
physical property. The first and second sections are con
nected by tuck stitches that join the first section and the 
second section in a seamless manner. 

Other methods of joining the first section and the second 
section may form tails, or ends of yarns, that are exposed and 
may cause the area between the first and second sections to 
unravel. By utilizing a tuck stitch, however, tails are not 
formed and the first and second sections are joined seam
lessly. 

A method of manufacturing an upper that is similar to the 
upper described above may be performed through three 
general steps. First, a first section of the upper is knitted 
from a first yarn having a first physical property. Second, a 
second section of the upper is knitted from a second yarn 
having a second physical property, with the first physical 
property being different than the second physical property. 
Furthermore, tuck stitches are knitted between the first 
section and the second section to join said first section with 
the second section. In order to perform the steps described 
above, a narrow-tube circular knitting machine may be 
utilized. 

The advantages and features of novelty characterizing the 
present invention are pointed out with particularity in the 
appended claims. To gain an improved understanding of the 
advantages and features of novelty, however, reference may 
be made to the following descriptive matter and accompa
nying drawings that describe and illustrate various embodi
ments and concepts related to the invention. 

DESCRIPTION OF THE DRAWINGS 

The foregoing Summary of the Invention, as well as the 
following Detailed Description of the Invention, will be 
better understood when read in conjunction with the accom
panying drawings. a foot. The upper, therefore, includes a plurality of 

separately-formed, knit sections stitched together to form 
seams between the various sections. 

FIG. 1 is an exploded perspective view of an article of 
55 footwear that incorporates an upper in accordance with the 

Based upon the discussion above, the uppers for athletic 
footwear are generally constructed of numerous materials or 
elements. In manufacturing the uppers, considerable time 
and labor is expended in cutting the various elements to have 
a proper shape and size, and stitching or adhesively bonding 60 

the elements to each other. Consequently, these footwear 
manufacturing techniques are not only time and labor 
intensive, but also result in an undesirable amount of waste 
materials resulting from the trimming of the materials to 
make the elements. 65 

A unitary upper formed through a knitting process is 
disclosed in U.S. Pat. No. 2,147,197 to Glidden. The upper 

present invention. 
FIG. 2 is a bottom plan view of the upper. 
FIG. 3 is a perspective view of another upper in accor

dance with the present invention. 
FIG. 4 is a perspective view of a narrow-tube circular 

knitting machine that may be utilized in manufacturing 
uppers in accordance with the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The following discussion and accompanying figures dis
close an article of footwear 10 and a method of manufac-
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