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This invention relates to improvements in the 
manufacture...of shoes and is particularly, con 
cerned with the securing together of the layers 
of shoe uppers. by means of adhesive. . . . . . 
A shoe upper. ordinarily comprises an outer 

layer, usually, of leather, and an inner layer or 
lining which, in the forepart of the shoe at least, 
is usually made of fabric. To provide for effective 
reinforcement of the upper by the lining it is a 
well-known practice to secure the lining to the 10 
upper by means of cement before the upper is 
applied to the last. However, in lasting a shoe 
in which the upper layers are thus cemented to 
gether the cement prevents the layers from slip 
ping relatively to one another and, accordingly, 15. 
they are unable to respond independently...to the 
lasting tension. ; AS, a result one or the other 
of the layers will not be smoothly conformed to 
the last... Usually the lining will be more or less 

wear. . . , . . . . . . . . . . . . . . . . . . . 
To overcome this difficulty, the present inven 

tion provides for the securing together of the 
component layers of a shoe upper by means of 
an adhesive after the layers have been conformed 25 
to the contour of the last. To this end the inven 
tion resides in an improved method of shoemak 
ing in accordance.with which, as herein, illus 
trated, there is applied to one-side of a shoe up 
per lining, before the lining is attached to the 30 
upper, a cement which is initially non-sticky, but 
which has latent adhesive, properties, capable: of 
being developed only, under sustained; pressure: 
The cemented lining is then assembled with, a 
shoe upper, the parts being disposed so that the 35 
non-sticky coating of cement on the lining faces 
the upper, and the layers: are: thenstitched to 
gether by the usual top stitching...Thereafter-the 
upper is assembled with an insole on a last and the shoe is pulled over and lasted. During the 40 
lasting, because of the non-sticky, condition of 
the cement at that time, the upper and the lining 
are free to slip. relatively, to each other as may be 
required to enable them to respond independently 
to the lasting strains and consequently each will 45 
be smoothly conformed to the last and both will 
be free from undesirable wrinkles or...surface.ir 
regularities. After lasting, the shoes is allowed 
to remain on the last for a substantial period 
whereby the sustained pressure of the tensioned 50 
upper against the cemented lining develops the 
adhesive properties of the cement, thereby cause 
ing the lining to become: firmly bonded to the 
upper so as effectively: to reinforce, the latter. 
Preferably, a. solution of cement; is employed 55 
which, upon evaportation of the solvent, becomes 
a solid having the properties of plastic flow, that 
is, it will flow slowly if pressures is "applied to it: 
Such plastic, flow takes place, during the ; time 
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wrinkled, thus making the shoe uncomfortable to 20 

upper and the lining as the result of the sustained 
lasting tension, the cement. flowing slowly into 
the interstices of the...lining and the upper and 
causing, these layers to adhere to, one another. 
Some tensioning.of the upper and the lining takes 
place, of course, in the pulling-over operation but 
if there is no substantial lapse of time between 
pulling-over and lasting the cement will not be 
come effective to...secure the lining to the upper 
until after the shoe. has been lasted and, accord 
ingly, the layers, of the upper will be free to slip 
relatively to one another during the lasting oper: . 
ation as well as during the pulling-over. opera 
tion. On the other hand, if considerable time is permitted to elapse...after the upper has been 
pulled over, and before the shoe is lasted, those portions of the upper layers which are pressed 
against...the last by the tension exerted in the 
pulling-over operation may become secured to 
gether, by; the cement...before the lasting takes 
place. However, the pulling-over: of the upper 
does not result in... pressing the upper layers 
against the last to any substantial extent at the 
sides and instep portions of the shoe and conse 
quently, in those portions the layers of the upper 
will be free to slip relatively...to, one another in the 
course of the side lasting of the shoe, even though 
the toe portions of the upper layers may have 
been already, cemented together. Thus, both. . 
layers of the upper at the sides and instepportion , 
of the shoe. will be smoothly lasted, even if the 
lasting is performed at a considerably later time 
than the pulling-over of the upper layers. Also, 
as illustrated, the cement is applied only to the 
vamp portion of the upper lining since ordinarily 
no difficulties are experienced due to the forma 
tion of wrinkles in the upper layers; rearwardly 
of the vamp. ...; . . . . . . . . . 
The invention will now be explained with refer 

ence to the accompanying drawing, in which 
Fig.1 is a perspective view of an unattached 

vamp lining having upon one-side a coating of 
cement of the special type: hereinafter. referred 

... Fig. 2 is a bottom view, of a shoe upper assembly, 
comprising the vamp lining shown in Fig. 1 a 
quarter, lining and a full upper comprising, both 
vamp and quarter portions; . . . . ". . . . . . . . . . . . . 
: Fig. 3 is a perspective view of a shoe compris 
ing the upper shown: in Fig. 2, showing the shoe 
as it appears after the upper has been assembled 
with an insole on a last and after ther pulling 
over operation has been completed; ' '... . . . . 

Fig. 4 is a fragmentary. cross-sectional view of 
the forepart of , the shoe; as it appears at the 
completion of the side lasting operation; and . 

Fig. 5 is a fragmentary cross-sectional view of 
the completed shoe. "... . . . . . . . . . . . . . 
: In the "practice of Enyimproved enethod as 

that the cementis:being squeezed between the 60 herein illustrated; I apply to one side of an uns 

  

    

  

  



2. 
attached upper layer, for example, to the layer 
which is to constitute the lining, a coating of 
cement of the type capable of developing adhe 
sive properties only under sustained pressure. 
However, if desired, the cement may be applied to 
the layer which is to constitute the vamp or outer 
layer of the upper. As shown in Fig. 1, the ce 
ment coating has been applied to one side of an 
unattached fabric vamp lining 0, the cement 
being indicated by stippling at 2. The cement. 
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this sustained tension induces plastic flow of the 
cement and causes it to stick the toe portions of 
the lining and the upper together while they are 
Smoothly conformeed to the last. 

After the upper has been pulled over the shoe 
is side lasted. This may be accomplished with 
the aid of a Side lasting machine of the character 

: disclosed in United States Letters Patent No. 
... 1,815,297, granted July 21, 1931, upon application 

10., of . George Goddu, such a machine inserting 
- Staples which, as illustrated at 32 in Fig. 4, curve coating 2 is applied before the vamp lining has . 

been attached to the quarter lining or to the 
upper. 
at this time, the coating operation may be easily 
and simply performed, as, for example, by feed 
ing the lining through a cement-applying ma 
chine of the type disclosed in United States Let 
ters Patent No. 2,318,600, granted May 11, 1943, 
in the name of Paul H. Dixon. Although other 
types of cement may be used I prefer to employ 
for this purpose a polybutene cement, for example 
in the form of a solution of Vistanex polybutene 
(molecular weight 6000) in Solves.so No. 1 in the 
proportion of 15 grams Vistanex to 83 cc. of Sol 
vesso No. 1. Vistanex polybutene is a product of 
the Standard Oil Development Company and is 
put out by Advance Solvents & Chemical Corpora 
tion. Solves.so No. 1 is a petrol solvent put out by 
the Standard Oil Company of New Jersey. 

After the solvent in the cement has been per 
mitted to evaporate so that the cement coating 
has become dry the vamp lining O is secured to 
a quarterlining 14 (Fig. 2) by means of stitching 
6 and the rear portions of the quarter lining are 

united as by a back seam i8. The lining unit 
thus produced is then assembled with an upper 
20 by means of top stitching, as indicated at 22, 
the upper and the lining having their rear por 
tions united by the usual back seam 24. The 
upper and lining assembly, in the condition in 
which it appears in Fig. 2, is then assembled with 
an insole 26 (Fig. 3) on a last 28, and the upper 
layers, i.e., the upper proper and the lining, are 
pulled over in the ordinary way and are secured 
in pulled-over position by the usual pulling-over 
tacks 30. This pulling-over operation results in 
tensioning the upper layers in such a way as to 
conform the toe portions thereof tightly to the 
last without, however, exerting any substantial 
tendency to conform to the last portions of the 
upper layers which are rearwardly of the toe, 
which portions include the sides and the instep 
portion of the vamp. During this tensioning of 
the upper layers, the upper and the lining are free 
to slip or creep relatively to one another because 
of the fact that the cement between them is dry 
and non-sticky and thus no objectionable Wrin 
kles are formed in either layer. It is to be under 
stood that slipping or creeping of one upper layer 
relatively to the other is enabled to take place 
during the operation of pulling-over because of 
the fact that the gripper jaws of the pulling 
over machine do not positively clamp the por 
tions of the upper immediately engaged thereby. 
Moreover, more or less relative creeping of the 
upper layers may take place also during the Sep 
arate tensioning of the upper and the lining 
which is ordinarily effected by hand pincers just 
prior to the operation of the grippers of the ma 
chine. After the pulling-over tacks 30 have been 
driven, however, the toe portions of the upper 
layers are positively held under tension against 
the last and after the lapse of a substantial 
period, perhaps a half hour or so, the pressure of 
the upper, layers against the last resulting from 

The vamp lining being in a flat condition 
through the Substance of the insole without pass 
ing completely therethrough. In the side last 

... ing operation the portions of the upper layers at 
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the sides and instep portion of the vamp are ten 
Sioned in a manner to conform them tightly to 
the last. Ordinarily the upper layers are sepa 
rateley tensioned by hand pincers just prior to 
the operation of the grippers of the side lasting 
machine and during this hand tensioning opera 
tion, as well as during the operation of the ma 
Chine itself, the portions of the upper layers at 
the sides and instep of the shoe are free to slip 
relatively to one another because the cement 
between them is in a non-sticky condition at that 
time and because in the lasting machine, as well 
as in the pulling-over machine, the bite of the 
grippers is not positive but will permit relative 
movement of the upper layers. The sides of the 
upper layers having been tensioned in the side 
lasting operation, the staples 32 are driven to 
Secure the overlasted margin 34 of the layers to 
the insole and thus to maintain the side and 
instep portions of these layers under tension 
against the last. After the upper layers have 
been thus held under tension for a Substantial 
period the Sustained pressure of the upper against 
the lining resulting from the tension causes the 
cement between the layers, at the sides and 
instep portion of the shoe, to stick those portions 
of the layers together while both are conformed 
to the last. Thus no wrinkles will be formed 
in either layer of the upper at the sides and at 
the instep portions thereof. 
The side lasting operation may be performed 

immediately after the pulling-over Operation or 
a considerable period may be permitted to elapse 
between these operations. It is to be noted, how 
ever, that while the toe portions of the upper 
layers, which were tensioned by the pulling-over 
Operation, may become adhesively secured to 
gether by the plastic flow of the cement between 
those portions before the side lasting takes place, 
nevertheless the cement between the upper layers 
at the sides and instep portion of the vamp will 
not develop adhesive properties until after the 
shoe has been side lasted inasmuch as those por 
tions of the upper layers are not held under any 
Substantial amount of tension until the side last 
ing has been completed. Inasmuch, therefore, as 
the cement between the upper layers at the sides 
and the instep portion of the shoe is in a non 
sticky condition, the layers will be able to slip 
or Creep relatively to one another while they are 
being side lasted, even though the toe portions 
of the vamp layers may already have been ce 
mented together. 
After the shoe has been side lasted its toe and 

heel portions are lasted in any desired manner. 
70 
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If the toe lasting takes place before the cement 
between the upper layers has become effective 
to secure the layers together, the toe wire or other 
means employed to secure the layers in over 
lasted position upon the insole at the toe of the 
shoe Will hold the layers under sustained tension 
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against the last until they have become bonded 
together by the plastic flow of the cement. 

After toe and heel lasting, the usual operations 
are performed to complete the shoe. As illus 
trated in Fig. 5, an outsole 36 is secured to the 
insole 26 and to the over-lasted portion 34 of 
the upper by through-and-through stitching 38. 
My invention, however, is not limited in its ap 
plication to the manufacture of shoes of the type 
illustrated in Fig. 5, inasmuch as it may be uti 
lized in the making of shoes of any type except, 
of course, those in which the upper consists of 
but a single layer. 

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

1. That improvement in shoemaking which 
consists in providing a shoe upper comprising an 
outer layer and an inner layer and having be 
tween said layers a film of cement attached di 
rectly to one of them which is initially non-sticky 
but has latent adhesive properties developable by 
preSSure, a SSembling Said upper with an insole 
on a last, lasting the layers while said film re 
mains in a non-sticky condition, and applying 
tension in the lasting Operation to said layers 
to conform them to the last while they are free 
to noWe relatively to One another under the in 
fluence of the lasting tension, and to develop 
preSSure between them Sufficient to render the 
film effective to bond said layers together while 
they are conformed to the last. 

2. That improvement in shoemaking which 
consists in applying to one side of a shoe upper 
member a coating of cement of a type capable of 
developing adhesive properties only under sus 
tained pressure, assembling said upper member 
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in face-to-face relation. With another upper : 
member with the cement between said members 
and without Subjecting the cement to pressure 
thereby providing a tWo layer upper the layers of 
which are free to slip relatively to one another, 
assembling said upper With an insole on a last, 
tensioning the layers of said upper over the last, 
thereby conforming them to the last, and main 
taining said layers under tension on the last for 
a substantial period thereby causing the cement 
to respond to the pressure resulting from the sus 
tained tension so as to effect adhesion of said 
layers to one another while they are conformed 
to the last. 

3. That improvement in shoemaking. Which 
consists in coating one side of a shoe upper layer 
with a solution of polybutene and allowing the 
solvent to evaporate, assembling Said layer in 
face-to-face relation with another shoe upper 
layer with said coating between said layers, Se 
curing said layers together by top Stitching there 
by providing a two layer upper the layers of which 
are capable of slipping relatively to each other 
while the shoe is being lasted, assembling Said 
upper with an insole on a last, lasting the shoe 
thereby tensioning the upper and conforming it 
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with an insole on a last, tensioning the upper 
and the lining over the last and inwardly over 
the insole and Securing them while under ten 
Sion to the insole, and maintaining the upper 
and the lining under tension on the last for a 
substantial period thereby causing the cement 
to effect adhesion of the lining to the upper by 
plastic flow of the cement. 

5. That improvement in shoemaking which 
consists in applying a solution of a cement pos 
Sessing the property of plastic flow to one side of 
an unattached shoe lining and allowing the sol 
vent to evaporate, assembling the lining with 
an upper With the cemented side of the lining next 
to the upper and securing the lining, and the 
upper together by means of top stitching, assem 
bling the Stitched upper and lining with an in 
sole on a last, pulling over the upper and the 
lining and securing then to the insole at the toe 
of the shoe, side lasting and toe lasting the shoe 
and securing the upper and the lining while un 
der lasting tension to the insole, and maintain 
ing the upper and the lining under tension on 
the last for a substantial period thereby causing 
the cement to effect adhesion of the lining to 
the upper by plastic flow of the cement. . . 

6. That improvement in shoemaking which 
consists in applying to one side of a shoe upper 
lining a solution of a cement having the property 
of plastic flow under sustained pressure, and 
allowing the Solvent to evaporate, assembling 
the cemented lining with an upper and securing 
said parts together without subjecting the ce 
ment to Sustained pressure thereby providing a 
two layer upper the layers of which are free to 
move relatively to One another, assembling said 
upper With an insole on a last, pulling over the 
upper layers thereby tensioning the toe portions 
thereof over the last without tensioning said 
layers to any Substantial extent rearwardly of 
Said toe portion, maintaining said toe portions 
under tension on the last for a substantial period 
thereby causing them to become bonded to 
gether by plastic flow of the cement, without ef 
fecting adhesion of Said layers at the sides and 
instep of the shoe, and thereafter side lasting 
the shoe thereby tensioning the portions of said 
layers at the side and instep portions of the shoe 
Over the last and maintaining them under ten 
Sion on the last for a substantial period thereby 
causing them to become bonded together by plas 
tic flow of the cement. 
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to the last, and maintaining the upper under ten 
sion on the last for a substantial period thereby 
causing the cement to respond to the pressure 
of the outer layer against the inner layer so as 
to bond the layers together. 

4. That improvement in shoemaking which 
consists in applying a cement possessing the 
property of plastic flow to one side of a shoe 
upper lining, assembling said lining. With an up 
per with the cemented side of the lining next to 
the upper, assembling the upper and the lining 

O 

7. That improvement in shoemaking which 
consistS in providing a two layer shoe upper hav 
ing between the layers a film of cement which is 
initially non-sticky but is capable of developing 
adhesive properties under sustained pressure, as 
Sembling said upper with an insole on a last, pull 
ing over the upper and securing it to the insole, 
lasting the shoe at the sides and at the toe be 
fore the tension of the pulled-over upper has 
developed the adhesive properties of the cement 
and Securing the margin of the upper in over 
lasted position upon the insole thereby holding 
the upper under tension against the last, and 
maintaining the upper under tension against the 
last for a substantial period thereby developing. 
the adhesive properties of the cement at the 
sides and at the toe of the shoe to effect adhesion 
of said layers to one another while the shoe is on 
the last. s 
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