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This invention relates to improvements in the
securing together of pieces of stock by means of
cement which is applied to one or more of the
pieces of stock, permitted to dry, and activated

5 Or cut substantially immediately prior to the
placing of the pieces of stock in juxtaposition
under pressure. The invention includes novel
methods of activating or cutting such dried ce-
ment, and novel step-products produced in the

10 bractice thereof. The invention is disclosed
herein with particular reference to the manufac-
ture of shoes wherein the soles are permanently
secured to the overlasted portions of their uppers
by pyroxylin cement, though it should be under-

15 Stood that the invention in various of its phases
i8 in no way limited to use in shoe manufacture,

The present application is a division of my co-
pending application Serial No. 583,773, filed De-
cember 29, 1931, for Methods and composition for

20 Use in securing together pieces of stock.

In the manufacture of shoes wherein the soles
are cement-attached to the uppers it has been the
practice to apply pyroxylin cement to the bottom
surface of the shoe upper and to the cooperating

g5 marginal portion of the attaching surface of the
sole, and to permit the cement to dry. The ce-
ment on one or both of the shoe parts subsequent-
ly has been activated or cut with a softener, the
shoe parts then assembled and placed under
30 bressure which is maintained while the cement is
setting or becoming sufficiently adhesive to hold

" the shoe parts together without the aid of exter-
nal pressure. Ordinarily the activation of the
cement has been accomplished by applying a

35 cement-solvent or softener with a brush to the
cement-coated surfaces of the upper and sole, or
the cement upon the sole only has been activated
by brushing the softener on the cemented area of
the sole or by dipping the cement-coated surface
40 Of the sole into a cement-solvent.

While many million pairs of shoes have been

manufactured in accordance with the aforemen-
tioned practices, such practices have frequently
been accompanied by certain undesirable results,
for example staining and soiling of one or both
of the shoe parts, due in part to lack of control
over the softener. Thus, staining and soiling of
the shoe uppers have frequently occurred as g
result ‘'of “squeeze-out” of the softener or cement

50 softened thereby, and as a result of the presence
of the softening medium at the edge, particularly,

of the sole. : ’

It is-an object of the present invention to pro-

vide an improved méthod of applying a soften-
55 ing medium by the employment of which the

dangers and difficulties heretofore encountered

will be substantially reduced and the production.
of clean shoes with securely attached soles will

be assured. As illustrated herein, this is accom-

plished by activating no more of the surface of

hardened cement on a piece of stock than it is

desired shall adhere to another piece of stock..
More particularly, this object is accomplished by

applying to a predetermined limited area of the
hardened cement on the sole and/or shoe bottom

a softener which, as disclosed herein, is prefera-

bly of a viscous or plastic nature. When the ce-

ment on the sole, for example, is to be softened,

the softening composition is applied thereto, pref-

erably in the form of a relatively narrow strip or-
ribbon the outer margin of which is spaced in-

wardly slightly from the edge of the sole and the

thickness of which need not be greater than that

sufficient to insure the softening of the frequently

uneven layers of cement on the sole and shoe

bottom. ‘Thus, when the sole and upper are

brought into assembled relation under bressure
the slight displacement; or flowing of the soften-

ing composition and/or softened cement which

then takes place is sufficient only to bring the

softener about to the outer edge of the area over
which attachment of the sole to the shoe upper is
desired. - The predetermined positioning and
control of the flow of the softener under pressure

make possible the practical elimination of
“squeeze-out” and all danger of smearing the shoe

upper with softener and/or softened cement.

In another aspect the invention contemplates -
a step-product conveniently used in the practice
of the method above described and comprising a
sole having upon its attaching face a coating of
dried cement and a layer of softener covering
only a limited portion of said coating of cement
on the sole.

In the drawing,

Fig. 1 is a perspective view of a sole to which
cement has been applied as a step in the practice
of the method of my invention:

Fig. 2 is a perspective view of the sole after
.application of the softening composition thereto
and illustrates the step-product referred to; and

Fig. 3 is a transverse sectional view taken
through a shoe the sole of which has been secured
to the upper by the method of my invention.

As a specific example of the manner in which
my invention may be practiced in the manufac-
ture of shoes, the overlasted portion of the shoe
upper and the marginal portion of the sole are
roughened or scoured. Pyroxylin cement is then
applied to the sole and the overlasted portion 4,6
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of the shoe upper in any suitable manner and
is permitted to dry. The cement may desirably
be applied, as illustrated in Fig. 1, to the mar-
ginal portions of the shank 6 and forepart 8
of the sole 2 in the form of a strip or ribbon
10 of suitable width by a sole-cementing machine
such, for example, as that disclosed in United
States Letters Patent No. 1,928,693, granted Oc-
tober 3, 1933, on an application of A. S. Johnson.
Cement may conveniently be applied to the mar-
ginal portion of the shank and forepart of the
shoe bottom by a shoe bottom cementing ma-
chine, such as shown in an application for United
States Letters Patent, Serial No. 574,833, filed
November 13, 1931, in the name of Wilbur L.
MacKenzie.

When it is desired that the sole be molded
or conformed, the cement-coated sole is muiled
or tempered, and shaped. If a relatively long
period of time elapses between the sole-conform-
ing or molding and the sole-attaching opera-
tions, the sole may be brought again into temper
just prior to the sole-attaching.

Before the application of softener to the sole,
whether or not the sole is conformed or molded,
the sole is preferably mulled or tempered in order
to make the same more flexible, and to reduce
the tendency of the sole to pull away from the
upper after the release of the sole-attaching
pressure.

The composition with which the cement is cub
or softened may be of any suitable character,
since the invention is not limited as to the nature
of the activating medium. In a preferred em-
bodiment of the invention, however, the compo-
sition comprises a relatively small amount of
nitrocellulose dissolved in a volatile solvent to
form a composition of relatively high viscosity
as compared to the solvents heretofore used, but
of a substantially lower viscosity than that of
the usual pyroxylin cements. ‘This softening
composition may be progressively applied to the
sole 2 in the form of a uniform ribbon 12 (Fig. 2)
of less width than the marginally located cement
10 and disposed on the cemented area 10 with
the outer margin of the ribbon 12 spaced in-
wardly from the peripheral edge 14 of the sole
2 to leave a narrow band of unactivated cement
16 adjacent to the edge of the sole. The strip-
ing of the cement with the softening compo-
sition conveniently may be accomplished by
means of a machine similar to that shown in
said United States Letters Patent No. 1,928,693
of A. S. Johnson. ‘

As quickly as possible after the completion of
the progressive or other application of the sof-
tener to the sole, and preferably within from
5 to 10 seconds thereafter (although the period
may be two or three times longer), the sole and
shoe are brought into assembled relation and
placed under pressure and the pressure main-
tained until the cement has set sufficiently or
become sufficiently adhesive to hold the sole and
shoe upper together after the pressure has been
released. The shoe parts may be brought into
assembled relation and maintained under pres-
sure conveniently in a cement sole-attaching ma-
chine such as that shown in United States Letters
Patent No. 1,897,105, granted- February 14, 1933,
on an application of Milton H. Ballard.

The relationship of a shoe upper and sole after
assembly and after the application and release
of pressure is illustrated in Fig. 3 wherein is
shown a last 18 and insole 20 over which the
upper 4 is lasted. Filler 22 of felt or other suit-
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able material is disposed on the insole 20 between
the overlasted portions 24 of the upper. The
outsole 2 which is cemented to the overlasted
portions 24 of the upper extends outwardly some-
what beyond the overlasted portions of the upper.
The areas 28 over which the sole 2 and upper
4 are cemented together are indicated in this
figure by heavy lines in Fig. 3 which may also

80

be taken as indicating the sole-attaching ce- .

ment, but are shown, for convenience of illus-
tration, as of exaggerated thickness. The ab-
sence of softening composition and/or cement
from the non-overlasted portion of the shoe
upper adjacent to the sole should be noted. This
advantageous condition is believed to be due,
first, to the non-activation in the first instance
of the cement on the peripheral portion 16 of
the sole, and second, to the non-displacement
of the softener and/or softened cement laterally
and outwardly substantially beyond the outer
boundary of contact of shoe upper and sole.

An example of a softening composition which
I find suitable for use in the practice of the
above method comprises 40 grams on the dry

basis of nitrocellulose of a nominal 1100-seconds 1

viscosity (the viscosity of the commercial 1100-
second product ranges from about 1000 to about
1200 seconds), 18 cec. of denatured alcohol (used
to wet the nitrocellulose to make it safe to
handle) and 900 cc. of acetone. The viscosity
of this composition at 25° C. I have determined
to be about 50 on the McMichael scale when
a disk of 6 cm. diameter and a wire of #22
B. & S. gauge is employed and the disk is rotated
at 19 R. P. M. This viscosity comes within the
range of about 1000 to 1500 centipoises. -
The viscosity-characteristic of the nitrocellu-
lose itself is referred to in terms of seconds in
accordance with usual commercial practice; this
viscosity being determined as described on pages
on7—_278 of a bulletin of the American Society
for Testing Materials entitled “Tentative Spec-
ifications and Tests for Soluble Nitrocellulose”,
issued 1929, revised 1930. Further, the numeri-
cal value of the viscosity of the nitrocelluloses
referred to herein, unless otherwise designated,
relates to the present day commercial products
the actual viscosities of which vary within lim-
its in the neighborhood of plus or minus 10%.
There may be present in the softening com-

‘position other ingredients than those previously

mentioned. Thus, for example, in some in<
stances, small quantities of a plasticizer, such as
dibutyl phthalate, may be employed. Also in
some instances, diluents, for example, hydrocar-
bons such as pentane, hexane, or benzol, may
be present in the softening ‘composition.

“While T have specifically illustrated my inven-
tion in connection with nitrocellulose or pyroxylin
cements and softening compositions, the inven-
tion may likewise be practiced with the aid of oth-
er cellulose derivatives, such as cellulose acetates,
ethyl cellutose, benzyl cellulose or other cellulose
esters or ethers. Furthermore, while I have illus-~
trated my invention in connection with the use of
a softener-containing a nitrocellulose solvent and
high viscosity nitrocellulose, it should be under-
stood that the invention is not limited to the
use of a softener of this type, but may be prac-
ticed with the aid of any suitable medium for
activating cement.

Having thus described my invention, what I
claim a$ new and desire to secure by Letters Pat-
ent of the United States is:
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1. That improvement in methods of securing

together pieces of stock which comprises apply-:

ing adhesive cement to the pieces of stock to
be united, permitting said cement to dry, ap-
plying ‘a cement activator to a limited portion
of the cemented area on one of said pieces of
stock, and placing the pieces of stock together
under pressure whereby the pressure causes lim-
ited flowing of the activator thereby increasing
slightly the area of activated surface, and unit-
ing said pieces of stock over said increased area.

2. That improvement in methods of securing
together pieces of stock which comprises apply-

ing cellulose derivative cement to the meeting.

surfaces of the pieces of stock, permitting said

cement to dry, applying a layer of substantial

thickness of a viscous liquid activator to a lim-

" ited area of the cemented surface of one of said

20

25

30

35

40

55

8¢

pieces of stock, bringing said pieces of stock into
contact, and applying sufficient pressure to spread
said activator over the area to be united. '
3. That improvement in the method of manu-
facturing shoes wherein cement is applied to
the marginal portions of a shoe bottom and a
sole, the cement permitted to dry and subse-
quently activated, and the parts brought - into
juxtaposition under. pressure, comprising” apply-
ing to the dried cement on the sole a ribbon
of softener the outer margin of which is spaced
inwardly slightly from the edege of the sole and
the thickness of which is not substantially great-

er than that sufficient to insure the softening of ‘

uneven layers of cement on the sole and shoe
bottom, and bringing the sole with the cement
thereon thus activated and the shoe bottom into
juxtaposition under pressure. .

4. That improvement in methods of manufac-
turing shoes which comprises applying pyroxylin
cement to the marginal portion of an outsole and

“to the marginal portion of a shoe upper, permit-

ting said cement to dry, activating the inner por-
tion of the marginal layer of cement on one of
said shoe parts, and bringing said sole and shoe
upper together under pressure thereby, by dis-
placement under pressure, activating the cement
lying further toward the margin of said shoe
parts, and maintaining the pressure while the
cement is becoming more adhesive.

5. That improvement in the cement-attach-
ing of soles to shoe uppers characterized by the
activation in the first instance of only the in-
ner portions of the cement on the outsole and
upper, and the displacement of the activating
medium over the remainder of the cement to
be activated by bringing the parts together un-
der pressure.

6. That improvement in methods of manufac-
turing shcoes which comprises applying adhesive

cement to the meeting surfaces of a shoe upper

and a sole, permitting said cement to dry, ap-

plying a plastic activating medium to a limited’

area of one of said meeting surfaces, bringing
said surfaces into contact under pressure there-
by, by displacement under bressure, increasing
the area of activated cement, and maintaining
the pressure while the cement is becoming more
adhesive. .

7. In the attaching of an outsoic to a shoe up-
per, the steps which comprise applying adhesive
cement to the outsole, causing said ecement to dry,
and thereafter softening said cement.over an
area substantially uniformly smaller than the
area to be cemented to the shoe upper and bring-
ing the sole with the cement thereon thus soft-

1y disposed cemented

‘ 3
ened and the shoe upper into Jjuxtaposition un-

der pressure. ' :
8. That improvement in methods of securing

soles to shoes which comprises applying pyroxylin

cement to the overlasted marginal portion of a
shoe upper and to the marginal portion of the
attaching face of 4 sole which is to be secured
thereto, activating only the inner portion of the
marginal layer of cement on the sole, and bring-
ing the sole and upper into juxtaposition under
pressure. . : : )

9. That improvement in methods of securing
soles to shoés which comprises applying cellulose
derivative.cement to the overlasted marginal por-
tion of a shoe upper and to the marginal portion
of the attaching face of a sole which is to be se-
cured thereto, permitting the cement to harden,
brogressively applying softener to said marginal-
surface of the sole and
in the form of a Strip of controlled maghnitude
and of less width than said cement, bringing the
shoe upper and sole into assembled relation, and
applying pressure. -

10. That improvement in methods of securing
soles to shees which comprises applying cement
to the cverlasted marginal portion of a shoe upper
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and to the marginal portion of the attaching face -

of a sole wh ch is to be secured thereto, permit-
ting the cement to harden, progressively apply-
ing softener to the marginally disposed cemented
surface of one of said shoe parts in the form of a
strip of controlled magnitude and of less width
than said cement, bringing the shoe upper and
sole into assembled relation, and applying pres-
sure. :

11. That improvement in methods of manu-
factur ng shoes which comprises applying py-
roxylin cement to the bottom facs of a shoe upper
and to an- outsole and, after . said cement has
dried, applying-a softener of heavy body to an
area of the outsole substantially uniformly small-
er than the area to be cemented to the upper,
bringing said shoe upper and outsole together,

105

110

applying -sufficient pressure therebetween .to -

spread said softener over the remainder of the
portion of ‘the cemented area of the outsole to
be ‘united to the upper, and ma ' ntaining said
pressure until the softened cement has become
sufficiently adhesive to hold the shoe upper and
outsole together in joined relation.

12. That improvement in methods of manu-
facturing shoes which comprises applying adhe-
sive cement to the bottom surface of a shoe and
to the attaching surface of g sole, permitting
sa‘d cement to dry, applying to the dried cement
on the ‘sole a softener of sufficient viscosity to
remain substantially in its applied position until
pressure is applied thereto, limiting the applica-
t'on of said softener to an ares slightly smaller
than and conforming to the shape of the shoe
bottom to be cement-attached to the sole, and
bringing the sole and shoe into Juxtaposition and
under mutual pressure. ,

13. That improvement in methods of manu-
facturing shoes which comprises applying adhe-
sive cement to the bottom of a shoe and to the
attaching face of a sole to be secured thereto and,
after the cement has dried, applying to the cement
on the sole over an area slightly and substantially

-.uniformly smaller than the cement-coated area
of the shoe bottom a softener of such plasticity .

that it will remain in its applied position until
pressure is applied thereto and will fiow uniformly
when pressure js applied thereto, bringing the
sole and shoe bottom into juxtaposition, and ap-
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4 , _
plying pressure to the shoe and sole until the shoe
and sole will remain in assembled relation with-
out external. pressure. » ST

14. That improvement in methods of manu-
facturing shoes which comprises applying py-
roxylin cement to the meeting. faces of the out-

- sole and the shoe upper, permitting said cement
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to dry, applying a strip of a viscous solution of
high viscosity nitrocellulose in a volatile solveni
to one of the cemented surfaces with the outer
margin of said strip spaced substantially uni-
formly from the peripheral edge of the shoe part,
pringing the shoe parts together, and holding
them together under pressure while the cement
is becoming more adhesive.

15. That improvement in methods of securing
soles to shoes which comprises applying nitro-
cellulose cement to the overlasted marginal por-
tion of a shoe upper and to the marginal portion

_of the attaching face of a sole which is to be"

secured thereto, permitting the cement to harden,
applying to the surface of the hardened cement
on the sole a coating of a viscous solution of ni-
trocellulose in a low boiling solvent, the .edge of
which coating is spaced a substantially uniform
short distance from the edge of the sole, bringing
the shoe parts into juxtaposition, and applying
pressure.

16. That improvement in methods of securing a
sole to a shoe which comprises applying pyroxy-
lin cement to at least one of the parts, permitting
the cement to harden, applying to the surface of
the hardened cement on at least one of the parts,
and inwardly of the outer margin of said cement,
a ribbon of predetermined uniform magnitude of
a viscous solution of nitrocellulose having suffi-
cient plasticity substantially to retain its shape
on the hardened cement, and bringing the sole
and shoe together under pressure.

17. That improvement in methods of securing
a sole to a shoe which comprises applying cement
to at least one of the parts, permitting the cement
to harden, applying to the surface of the hard-
ened cement on at least one of the parts, and
inwardly of the outer margin of said cement,
a strip of predetermined uniform magnitude of a
viscous softener having sufficient plasticity sub-
stantially to retain its shape on the hardened ce-
ment, and bringing the sole and shoe together un-
der pressure.

18. That improvement in methods of securing
a sole to a shoe which comprises appiying a cel-

" lulose derivative cement to at least one of the
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parts, permitting the cement to harden, applying
to the surface of the hardened cement on at
least one of the parts, and inwardly of the outer
margin of said cement, a strip of ‘predetermined
uniform magnitude of a viscous solution of a
cellulose derivative having sufficient -plasticity
substantially to retain its shape on the hard-
ened cement, and bringing the sole and and shoe
together under pressure.

19. That improvement in methods of securing
a sole to a shoe which comprises applying a cel-
lulose ester or ether cement to at least one of
the parts, permitting the cement to harden, ap-
plying to the surface of the hardened cement on
at least one of the parts, and inwardly of the
outer margin of said cement, a strip of predeter-

. mined uniform magnitude of a viscous solution of

4 cellulose ester or ether having sufficient plas-
ticity substantially to_retain its shape on the
hardened cement, and bringing the sole and shoe
together under fréssure.

20. That improvement in the method of manu-
facturing shoes wherein cement is applied to the
marginal portions of a shoe bottom and a sole,
the cement permitted to dry and subsequently
activated, and the parts brought into juxtaposi-
tion under pressure, characterized by the strip-
ing of the dried cement on one of said shoe parts,
inwardly of the outer marginiof said cement,
with an activator just prior to the bringing of
the shoe parts into juxtaposition and under
pressure. ’ .

21. That improvement in methods of manu-
facturing shoes which comprises applying py-
roxylin cement to the marginal portion of the
bottom surface of a shoe upper and to the mar-
ginal portion of a sole, permitting said cement to
harden, softening a portion of the cemented sur-
face of the sole spaced substantially uniformly
inwardly of the edge of the sole with a solution
of nitrocellulose in a low boiling solvent of a
viscosity of about 1000 to 1500 centipoises, bring-
@ng the shoe parts into juxtaposition, and apply-
ing pressure. )

22. A step product consisting of a sole ready
for immediate attachment to a shoe by adhesive
cement, said sole having upon its attaching face
a dried coating of cement, and an active coating
of a softener of high viscosity upon the cement
entirely within a boundary line spaced a short
distance inward from the edge of the cement
on the sole.

WALTER H. WEDGER.
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