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3,329,983 
METHODS OF MANUFACTURING 

SHOE UPPERS 
Melvin Clamp, North Andover, Mass., assignor to United 
Shoe Machinery Corporation, Flemington, N.J., and 
Boston, Mass., a corporation of New Jersey 

Filed Aug. 20, 1965, Ser. No. 481,224 
8 Claims. (Cl. 12-146) 

This invention relates to a novel method of manufac 
turing composite articles and, more speci?cally, to a 
unique method of assembling shoe uppers. The method 
is particularly advantageous in the manufacture of shoe 
uppers having a complex design and comprising a plu 
rality of components. 

In the normal shoemaking process, shoe uppers are 
assembled in the ?tting room by highly skilled artisans 
working independently on costly sewing machines. The 
various components which constitute a ?nished shoe upper 
are laboriously sewn together in much the same fashion 
as they were at the inception of modern shoemaking. 
The sophistication of the sewing machines employed has 
markedly increased 'but the methods remain essentially 
stagnant. As a consequence, the'?tting room represents an 
area which has heretofore de?ed the shoemaking indus 
try’s quest for automation. 
The technological evolution in the shoemaking industry 

sparked by the development and increased use of adhe 
sives has, for a considerable number of years, suggested 
a potential solution to the ?tting room dilemma. That is, 
the need for costly sewing machines which require highly 
skilled artisans possibly could be obviated by replacement 
of the stitched seam with a bonded seam. Further, where 
as the stitched seam effectively precluded automation in 
the ?tting room, an adhesively bonded seam is not ham 
pered by the need to employ a number of independent 
machines similar to the sewing machine. However, the 
implementation of this suggested solution has heretofore 
eluded the industry as a result of an inability to provide 
methods which facilitate automated manufacture of shoe 
uppers in which the various components are secured to 
gether by adhesive. 

Accordingly, it is an object of this invention to provide 
an automated method of manufacturing shoe uppers. 
To this end and in accordance with a feature of the 

present invention, there is provided a method of manu 
facturing shoe uppers having a plurality of components 
comprising printing the outline of a shoe upper and the 
components thereof on a continuous web, applying ad 
hesive to said web within the outline of said shoe upper, 
locating components of the shoe upper in the appropriate 
position within said outline with adhesively coated mar 
ginal portions of the components in overlapping rela~ 
tionship, activating the adhesive on said overlapping 
marginal portion and the adhesive on said web whereby 
to effect union between said components and between the 
web and the components, and removing the united upper 
from said web by severing the portion of the web over 
.laid by said upper components from the web. 

The above and other features of the invention, includ 
ing various novel method steps, will now be more par 
ticularly described with reference to the accompanying 
drawings and pointed out in the claims. It will be under 
stood that the process embodying the invention is de 
scribed by way of illustration and not as a limitation of 
the invention. The principles and features of this inven 
tion may be utilized in various and numerous embodi 
ments and applications without departing from the scope 
of the invention. 

In the drawings: 
FIG. 1 is a schematic illustration of a shoe upper as 

sembly line embodying the subject invention; 
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FIG. 2 is a plan view of a portion of a partially assem 

bled shoe upper made in accordance with the subject in 
vention; 

FIG. 3 is a plan view of a shoe upper made in accord 
ance with the subject invention prior to removal from 
the conveyor Web; ' 

FIG. 4 is an exploded plan view of the upper compo 
nents which comprise the shoe upper used to illustrate 
the subject invention; and 

FIG. 5 is a perspective view with portions exploded 
illustrating a shoe upper in various stages of assembly. 
The method of the subject invention is particularly 

adapted for use in the manufacture of shoe uppers which 
comprise a plurality of leather components having a resin 
?nish such as described in the application of Emerson B. 
Hovey for Letters Patent of the United States, Ser. No. 
413,338, ?led Nov. 23, 1964. Leather upper components 
?nished in accordance with the teachings of the refer 
enced application readily may be bonded to each other 
without the use of additional adhesive. That is, the adhe 
sive characteristics of the ?nish permit the direct at 
tachment of such upper components by the proper appli 
cation of pressure and heat without the need to prepare 
the surfaces to be bonded. Accordingly, the description 
of the subject invention to follow will be with reference 
to the manufacture of shoe uppers utilizing the advanced 
technology delineated in the referenced application. It is 
to be clearly understood, however, that the invention is 
equally applicable to the manufacture of shoe uppers 
wherein the upper components must be prepared and/ or 
coated with an appropriate adhesive in the portions to #be 
secured together. 
As illustrated in FIGS. 1 and 5, a component shoe 

upper is assembled in accordance with the subject inven 
tion by the performance of a plurality of operations on 
a web 10. In the preferred embodiment shown in FIG. 1, 
portions of the web 10 are cut out and removed as the 
?nal operation to form the lining of a ?nished shoe upper 
made in accordance with this invention. That is, lining 
material is extruded from an extruder 12 to form the web 
10; the various operations are performed thereon; and the 
surplus lining material is wound about a take-up roll 16 in 
Web form after the completed upper‘ including the lining 
has been cut out and removed therefrom. The lining ma 
terial or web 10 is progressed step-by-step past the vari_ 
ous operating stations by intermittent rotary movement 
imparted to the take-up roll 16 by any convenient means 
(not shown). The sequence of operations to be described 
is performed when the web 10 is stationary, i.e. between 
the intervals of movement. Alternatively, the extruder 
12 may be replaced 'by a supply roll (not shown) of pre 
viously prepared lining material. When it is desired to 
make shoe uppers without linings, less expensive material 
such as paper may be employed to form the web 10 and 
the material removed after the upper is formed. Similarly, 
the Web 10 may be formed of a material having charac 
teristics which permit its use as reinforcing in a ?nished 
shoe upper. 

In the preferred embodiment illustrated in FIG. 1, the 
thickness of the extruded web 10 of lining material is 
adjusted by cooperating calender rolls 20, 20 which en 
gage the extruded web irnmediately after its emergence 
from the extruder 12. This operation may be eliminated 
when a supply roll is employed as suggested above. 
As stated above, the method of the subject inven 

tion is particularly valuable in the manufacture of shoe 
uppers having a complex design involving a plurality of 
discrete components. The discussion to follow will be 
with speci?c reference to the design shown in FIG. 3. 
This design has been selected arbitrarily as it is rela~ 
tively complex and facilitates illustration of the out 
standing advantages of the subject ‘invention. It is to be 
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' clearly understood, however, that the invention is not’ 
limited to the manufacture of shoe uppers of any spe 
ci?c design. 

After the thickness of the web 10 has been adjusted 
by the calender rolls 20, 20, the outline of the shoe upper 
to be manufactured is printed on the web 10 at a mark 
ing station 24. The indicia or, markings printed on the 
web 10 for the design illustrated in'FIG. 3 are shown at 
A in FIG. 5 and include in addition to the outline of the 
entire'upper an outline of each of the components of the 
upper and an identifying number associated therewith.’ 
The web 10 is next advanced to a station 30 wherein 

area within the outline of the 
shoe upper as illustrated at B in FIG. 5. The con?gura 
tion of the adhesive applying means is such as to include 
uppers in a wide range of sizes. That is, although the 
con?guration of various components of different shoe 
upper designs varies, the basic outline of most shoeup 
pers is the same. Accordingly, adhesive may be applied 
to accommodate various designs and a range of sizes, by 
applying an amount of adhesive sufficient to permit manu 
facture of the largest shoe upper size in a given size 
range. 

Succeeding stations 32, 34 and 36 sequentially apply 
a printed on counter (see C FIG. 5), a printed on box 
'toe (see D FIG. 5), and a printed on throat stay and 
spot reinforcing (see E FIG. 5), respectively. That is, a 
viscous molten'thermoplastic synthetic polymeric ma 
terial is applied in the appropriate areas ‘of the shoe up 
per as indicated in the sequential views of FIG. 5. This 
material is subsequentially stiffened in a three-dimen 
sional con?guration in a manner similar to that described 
in application for Letters Patent of the United States, 
Ser. No. 338,705, ?led Jan. 20, 1964, in the names of 
Adolph Chaplick et al. 
The web 10 thereafter passes through a heat tunnel 

'38 wherein the adhesive applied at the station 30 is ac 
tivated to ensure su?icient “tack” to' permit performance 
of the ‘succeeding operation, as hereinafter described. The 
heat tunnel 38 may be of any conventional design. 
As most clearly shown in FIG. 4, the shoe upper de 

sign which has been arbitrarily selected to illustrate the 
method‘of the subject invention includes six components. 
These components are identi?ed as I, II, III, IV and V 
and VI in FIG. 4. The identifying number associated 
Vwith each of the components is marked on the component 
as shown in FIG. .4 and also on the outline of the upper 
printed on the web 10, as discussed above. After the 
web 10 emerges from the heat tunnel, it passes before 
a number of operators who position the upper compo 
nents in location on the web by matching the identifying 
numbers on the components with those on the web 10. 
In the embodiment shown inFIG. 4, three operators are 
used, each operator being required to locate three compo 
nents. The components are located on the web in chrono 

V logical order with abutting surfaces in overlapping mar 
ginal relationship, as shown in FIG. 2. The components 
are temporarily held in position by the adhesive applied 
at the station 30 and activated at the station 38. V 
The web 10 with the upper components I to VI lo 

cated thereon is next advanced to an activating station 
50'wherein the adhesive applied to the web 10 at the 
station 30 and the resin ?nish on the overlapping ‘margins 
of the upper components are activated to effect union 
between the web and upper'components. Activation of 
the adhesive and resin ?nish is accomplished by ‘posi 
tioning the web 10 and upper components thereon be 
tween electrode-plates 52, 54 whereby to create a high 
frequency ?eld thereacross. The Web and upper compo 
nents are simultaneously pressed into pressure applying 
engagement by the’plates 52, 54 to ensure that, con-, 

' tinuous bonding is attained between the overlapping por 
tions of the upper, components and between the upper 
components and the web. The plates 52, 54 may be moved 
mto and out of operative position by any convenient, 

7 73,329,983 

15 

4 
conventional means. The activated adhesive and ?nish 
are thereafter allowed to set to' provide a completely 
united shoe, upper. This operation is equally applicable . 
where the overlapping marginal portions of the upper 
components do not have a resin ?nish as described above 
but have adhesive appliedthereto in a separate operation. 
The completed shoe upper is severed out of the web 

10 at station 60 by a cutting press comprising .an upper 
cutting member 62 and a table 64. As noted above, a por 
tion of the web 10 is removed and forms the lining 70 
(FIG. 5) of the ?nished upper. The completed uppers 
are then fed into storage containers in conventional man 
ner and the remainder of the web wound about the take 
up roll 16. r ' ' 

In practice of the preferred embodiment of this‘ in= 
vention, a web of lining stock is intermittently progressed 
past a plurality of operating stations. An outline of a 
shoe upper including its component parts is printed on 
the web and adhesive applied within the outline. A coun 
ter, box toe, and throat stay and spot reinforcing are 
then applied at the appropriate locations within the out 
line. The web then passes through a heat tunnel after 
which the upper components are placed in position on 
the web with juxtapositioned marginal portions of the 
components in overlapping relationship. Adhesive on 
the upper components and on the web is thereafter ac 
tivated and pressure applied to the, assembly whereby to 

‘I unite the components and web. The adhered upper is 
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removed from the web by cutting the web in the portion 
overlaid by the upper components. . 
Having thus described my invention, what I claim as 

new and desire to secure by Letters Patentof the United 
States is: 

'1. A method of manufacturing shoe uppers having a 7' 
plurality of components com-prising applying adhesive 'to 
a continuous web Within an area de?ning the outline of a ' 
shoe upper, locating components of the shoe upper on 
the web within the outline with adhesively coated mar 
ginal portions of the components in overlapping relation 
ship, activating the adhesive on said overlapping mar 
ginal portion and the adhesive on said web whereby to 
effect union between said components and between the 
web and the components, andremoving the united upper 
from said web by severing the portion of the web‘ overlaid’ 
by said upper components from the web. 

2. A method of manufacturing shoe uppers having at 
plurality of components comprising progressively moving 

' a continuous web past a plurality of operating stations 
sequentially wherein adhesive is applied to the web within 
an area de?ning the outline of a shoe upper, components 
of the shoe upper are located on the web within the out 
line with adhesively coated marginal portions of the com 
ponents in overlapping relationship, adhesive is activated 
on said web whereby to unite said components and said 
web, and the united shoe upper is removed f-romthe con 
tinuous web by severing the portion of the web overlaid 
by said upper components from the web. ' 

3.‘ A method of manufacturing shoe uppers having a 
plurality of‘components comprising printing the outline 
of a shoe upper on a continuous web, applying adhesive 
to said web within the outline of said shoe upper, locating ‘ 
components of the shoe upper in the appropriate position 
within said outline with adhesively' coated marginal por 
tions of the components in overlapping relationship, ac 
tivating the adhesive on said ove'rlapping‘marginal por 
tion and the adhesive on said web whereby to eifectunion 
between said components and between the web and the 
components, and removing the united upper ‘from said 
web by severing the portion of the web overlaid’ by said 
upper components from the web. 7 ' 

4. A method of manufacturing shoe uppers having a 
7‘ plurality‘of. components comprising progressing a .con 
tinuous web along a line of operation, applying adhesive 
to the web within an area de?ning the outline of a shoe 
upper, applying a printed on counter and box toe at the 
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appropriate location within said outline, locating compo 
nents of the shoe upper on the web within the outline with 
adhesively coated marginal portions of the components in 
overlapping relationship, activating the adhesive on said 
overlapping marginal portion and the adhesive on said 
web whereby to effect union between said components and 
between the web and the components, and removing the 
united upper from said web by severing the portion of the 
web overlaid by said upper components from the web. 

5. A method of manufacturing shoe uppers having a 
plurality of components comprising progressing a con— 
tinuous web along a line of operation, applying adhesive 
to the web within an area de?ning the outline of a shoe 
upper, locating components of the shoe upper on the web 
within the outline with adhesively coated marginal por 
tions of the components in overlapping relationship, ac 
tivating the adhesive on said overlapping marginal por 
tion and the adhesive on said web by exposure to high fre 
quency oscillations and simultaneously pressing the web 
and upper components into pressure exerting engagement 
whereby to effect union between said components and be 
tween the web and the components, and removing the 
united upper from the web by severing the web along the 
perimeter of said outline. 

6. A method of manufacturing shoe uppers having a 
plurality of components comprising progressing a con 
tinuous web along a line of operation, printing the out 
line of a shoe upper on said web, applying adhesive to the 
web within said shoe upper outline, locating components 
of the shoe upper on the web within the outline with ad 
hesively coated marginal portions of the component in 
overlapping relationship, activating the adhesive on said 
overlapping marginal portions and adhesive on said web 
whereby to effect union between said components and be 
tween the ‘web and components, and removing the united 
upper from said web by severing the portion of the web 
overlaid by said upper components from the web. 

7. A method of manufacturing shoe uppers having a 
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plurality of components comprising printing the outline 
of a shoe upper and the components thereof on a con 
tinuous web, applying adhesive to the web within the area 
de?ned by the outline of the shoe upper, locating compo 
nents of the shoe upper on the web within the outline 
with adhesively coated marginal portions of the com 
ponents in overlapping relationship, activating the ad 
hesive on said overlapping marginal portions and the 
adhesive on said web whereby to effect union between 
said components and between the Web and components, 
and removing the united upper from said web by sev 
ering the portion of the web overlaid by said upper 
components from the web. 

8. A method of manufacturing shoe uppers having a 
plurality of components in which a continuous web is 
progressed past a plurality of operating stations se 
quentially wherein the outline of the shoe upper and 
the components thereof is printed on the web, adhesive 
is applied to the web within an area de?ned by the out 
line of the shoe upper, components of the shoe upper are 
located on the web within the outline with adhesively 
coated marginal portions of the components in overlap 
ping relationship, adhesive is activated on said overlap 
ping marginal portions and on said web whereby to ef 
fect union between said components and between the 
web and the components, and the united upper is re 
moved from the continuous web by severing the portion 
of the web overlaid by said upper components from the 
web. 
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