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2 Claims,

This invention relates to the manufacture of
footwesr and more gpecifically to methods of
ireating and aftaching cemented outsoleg. to
shoes,

More particularly the invention relates to a
method of permanently attaching outsoles to
. 8hoes by mesns of a thermoplastic cement which
is Lient softened or “activated” by an electrosiatic
field produced between electrodeg connected to a
high frequency generator,

In cemen$ sttaching outsoles to shoe bottoms
it has been proposed to coat the attaching faces
of the shoe bottom ang cutsole with & thermo-
plagtic cement in solution with & solvent; allow
the solvent to evaporate so that the cement is sub-
stantially dry and non-tacky; and, then bring
the parts together and position them in & shoe
press, having electrodes associated with its sole
pressing pad, so that the adhesive on the outsole
and the adhestve on the shoe bottom are included
in the electrostatic feld produced between the
electrodes and sre simultaneously heated and
activated thereby. In these proposed methods at
lesat one of the electrodes must be atitached to
and must follow the dilation
pad as Jt conforms to various slizes ang chapes of
shoe being processed, and this freguentiy resulls
in breakage of the electrode material after o come
paratively few shoes are processed and arcing oc-
curs which demages the shoe ang the gole presge
ing pad. Furthermore, Inciusion of the ghoe In
+ the electrostatic field sometimeg resulls iIn o
ratic heating of the cemented areas, when matal
objects within the shee such as lasting tacks or
staples, shank stiffeners, or even metal Darts of
the last within the shoe, concentrate the field
and cause overheating in some places fo the ex-
tent that the outsole leather is permanently in.
Jured. In cases where one of the electrodes i
within the shoe §. ¢, in or on the insole or gl
tached fo the last bottom, zome of the lasting
tacks or staples may contsct game and form @
part of the electrode, thus reducing the gpacing
between the electrodes, and then arcing occurs
which burns o hole through the outsole gt the
point or points where the tacks are located.

Inciusion of the shoe in the electrostatic fleld
also heats the entire shoe bottom so that after the
current ig shut off the shoe must remain under
pressure in the press for o considerable period
of time in order to allew it and the adhesive o
cool to & point where the shoe can safely be re-
moved withoui the danger of the outsole spring-
ing away from ths upper.

of the gole pressing
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electrostatic field is that it delays production unti}
the botiom flller material of the shoe is dry, &s
any excessive moisture therein cauces steamning
to such an extent that the gutsole becomes dam-
aged by heat and staining,

Still another disadvantage in activating the
adhestve on the outsole and shoe bottom while
they are In the shoe press is that the frequency
of the current required to produce an electro-
static fleld of sufficient strength to activaie the

" adhesive must be In the order of several megse
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Ancther drawback of including the shos in the &

cycles, thus it is difficult to trangfer it to the
shoe press electrodes without high losses; and, as
the sole pressing pads, with which at leagt one of
the electrodes must be assoclated, are of leather
or rubber they have good dielectric properties at
these high frequencies and therefore constme
much of the power from the electrodes,

I have found that the above ang other difficul-
tles are avolded by my novel methog of sttach-
ing sele to shess hereinafter explained,

decordingly, s principal objeet of the invention
e to provide on improved method of sttaching
goles to shoes with @ thermoplastic cement,
whereby the cement is activated by the infivence
of an elecirostatic feld without hesting the shoe
bottom,

Ancther object o7 the invention is to providge
& method of altaching soles to shaess with &
thermoplastic cement which is heat activated by
the influence of an electrostetic field, wherehy the
hegted cement s ropidiy cooled, thus, reducing
the setting time of the cement; reducing the time
the ghoe maust be kept under préssure and conse-

5 guently reducing the number of shge PrEsies nece

essery to process chees on & produstion basie, and
resulting in considerable savings in monwfastiy-
ing time and equlpment. ’

A further object of the invention is to nrovide
& method of speeding up the cement citechment
of soles to shoes while preventing damaga to tho
shoes and the sole attaching equipment,

A still further object of the inventiom i fo
provide & method of atlaching zoles to ghoe with -
o thermoplastic adhesive by activating the ade
hesive in an elecirostatic flelg produced by a&pe
paratus that is of simple construction, cheap and
efiicient to operate and which can ba uged with
present shoe pressing equipment.

Other objecis of the invention will in pagt be
chvious and will in part appear herelnafisr,

The invention sccordingly comprizes the gev-
oral steps and the relation of one or mora of such
steps with respect to each of the others, and the
apparaius emhodying features of construction,.
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combination of elemenis and srrongement of

vares which are adopted to effect such s%eps, ofi .

sollowing detalled digclo-
jnvention will ke indi-

g axzcmptded in the
sure, ond the seope of the
cated in the clafms,

wor g fuller understanding of the nature and .

objects of the inveniion reference should be hed
1o the following detalled description taken in con-
nection with the accompanying . drawing, in
which: :

Fig, 1 i o sectional view, of 2 preferred form
of apperatus for:use in carrying out my novel
method, $aken substantially slong lines §—1{ of
Tg. §; .

wg. 2 is & plan view of the apparatus embody-
ing features of my invention; and

Fig. 3 is o front elevation of the apparatus and
showing outseles being treated thereby prior to
attachment to ghoss. "

Referring to the drawing, it will be seen that &
suitable end preferred form of apparatus for use
in practising my novel method of attaching soles

2,885,538

7 have found that subjecting only the outsole,
with its coating of therinoplastic cement, ip the
influence of the electrostatic feld. couses very

. rapld heating of the cutszole and its eeament
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to shoos comprises & cabinet or electrode support

18, which may be mounted on a sultable stand
near or attached to a shoe pressing machine pref-
erable of the type shown in the patent to Smith,
No. 2,204,386. A metsllic cover it is secured by
the screws 12 o the rear of the cabinet so that
the lower portion thereof is fully enclosed, and
houged therein is @ high frequency electronic o8-
eillator 13 to which current i supplied by the lead
16 passing through & grommet in the cover i1,

One side of the oscillator output is grounded

to the cover |1 by the lead 26, and extending sub-
stantielly et & right angle from the cover and
formed integrel therewith is an upper sole treat-
ing electrode {6 which also serves as & support
upon which 2 shoe 16 may rest in cases where it
is desirable to secure the heel end of the out-
sole 17 to the heel seat of the shoe prior to the
sole attaching operation. ' )

The insulator plate 18 is secured by sCrews i9
to the front of the upper portion of the cabinet
18 and serves as s support for the lower sole
treating electrode 28 which fits within a groove
24 formed in the upper portion of the insulator
plate s0 that the electrodes are spaced from each
other so as to form 2 slot 99 inito. which outsoles
may be inserted for treatment. The rear portion
of the lower electrode 29 is supported by a stand-
off insulator 3 held to the upper well of the cabi-
net and o lead 26 connects the electrode to the
other or ungrounded output side of the oscil~
ator 18.

When the spperatus is made primarily for use
with atteching of soles 0 women’s -shoes, the
electrodes {8 and 28 may pe curved to approxi-
mate the shape of & molded outscle and/or the
shoe bottom, and of course they may be compar-
atively flat for use with men’s work., ‘In any
event the top of the electrode 48 is provided with
spaced ribs 28 between which the shoes are placed
to prevent overlapping of the ouisoles as they are
inseried between the electrodes for treatment.

VWhen current is supplied to the oscillator 13,
hizgh frequency current ig supplied to the elec-

~{rodes {6 and 20 so that an electrostatic field ex-
ists therebetween which, as is well known; will
heat dielectric or non-conducting materials such
28 leather and fhermoplestic cements of the types
deceriped in the patent fo Pitmean, Reissue No.
23,301, and many others such; for example, as
thosge having & hecbrede, or “Chemigum N” or
“Hycay” base.
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without danger of arcing or burbing of the sole
end that bringing the heated ouisole into contact
with the cemented shoe hottom while it is af
room temperature and immediately placing them
under pressure in g shoe press gives -excellent
edhesion; 8s the heated cement on the outsole
being tacky, immediately adheres to the cool ce-
ment on the upper and the transfer of heat selt-
eng the cool cement z0 that the cements merse
and form & homogeneous bond.

T have also found that the cool shoe bottom
and its cement rapidly absorbs the heat from the
heated outgole cement so that it sets or hardens
suffiicently to allow the shoe to be removed from
the sole attaching press aiter being under pres-
sure for only & few seconds and without danger
of the sole springing awey from the shoe pottom
or disrupting the cesment bond in any way.

Over o period of years it has been determined
that & minimum bond strength of 4 Ibs, per linear
inch is necessary in cernented ghoes before & shoe
can safely be removed {rom the shoe press with-
out danger of the outsole springing away from
the shoe upper, therefore, tests were made by
heating the outsoles only, between electrodes fov
45 seconds end then pressing them to.shoe boi-
{oms at room temperature in a shoe press &t 50
1bs. per square inch pressure. These tests proved
that by utilizing the present invention these shoes
could be removed from the press in less than 10
seconds without danger of the soles springing
away from the shoe bottoms. Efforts were made
to immediately place the shoes in & “Scott” test-
ing -machine to deterraine "the bond strength.
However, due to time required to place the shoe
on the holding fixture and attach the gripper to
the outsole, the bond had so aged and the strength
thereof had so increased that it was not indica-
tive of the bond strength at the time the shoz
wes removed from the press.

To obtain o comparative test of bond strength
immediately upon removal of the specimens £70i3
the -press, strips of leather 1 inch wide and 6
inches long were coated with a solution of ther-
moplagtic cement, of the plasticized polyvingi
putyrel type, along five incheg of their lengih
end allowed o dry. The foliowing tests were
then made:

QOne strip was placed in an elecirostatic fisld
and heated for 45 seconds, the heated strip was
then removed from the electrodes and immedi-
ately placed on another strip at room tempsera-
ture and pressed together at 50 lbs. per square
inch for 5 seconds, The uncemented ends were
then quickly attached fo.a spring scale and the
gtrips pulled spart end & bond ‘strength of 5l
ibs. per linear inch was obtained. This gest was
repeated several times and the bond sirengin
obtained varied between 5l2 and 8% lbs. per
linear inch.

After aging several hours the specimens of
the ahove tests showed & bond strength of over
25 1bs. per linear inch.

Another series of tests was made by plecing
both strips in the electrostatic fleld snd heating
them for 45 seconds, removing them from the
electrodes and immediately placing them togeth~
er under s pressure of 50 lbs. per squarc inch.
After 5 scconds under pressure & pond strengih
of only 1% Ibs. to 2% lbs. per luear inen was
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obtained. It was found that after 60 seconds in
the press a bond strength of 8 1bs, per linear inch
was obtained and it wag necessary to leave the
specimens in the press ag long as 120 seconds
before they cooled suficiently to give a bond
strength of 5 lbs. per linear inch.

After aging several hours these specimens also
showed a bond strength of over 25 1bs, per linear
inch.

In the making of shoes in accordance with my
novel method and using the apparatus previously
described, the shoe upper is lasted and prepared
In the usual manner and the attaching face
thereof is coated with a solution of thermoplastic
cement which is then allowed to dry.

The outsole is also prepared in the usual man-
ner and the attaching face thereof is coated with
a solution of thermoplastic cement which is then
allowed to dry.

The outsole may then be attached at its heel
end to the heel seat of the shoe by the usual
tacks or staples, _

The outsole 171 is then Inserted in the slot 22
50 that it lies between the electrodes I8 and 29,
and the shoe I8 if attached to the heel end of
the sole is rested on the upper face of the elec.
trode 15. As will be readily understood, only the
sole 1s subjected to the influence of the electro-
static field existing between the electrodes and
heated thereby, and the shoe resting on the up-
per face of the electrode I8, not being included
in the fleld, will remain substantially at room
temperature.

Affer a normal heating period, the outsole is
removed from the treater and another put in its
place. The hot outsole is then quickly brought
into registry with the cool shoe botiom and the
assembly {s placed in the shoe press where a
pressure of about 50 Ibs. per square inch is ap-
plied to press the outsole into intimate engage-
ment with the shoe bottom, as is usual pro-
cedure, :

It can readily be seen that attaching soles to
shoes by the method angd apparatus asbove de-
scribed is a substantial advancement over pre-

viously proposed methods,
that the apparstus ge-
can be made to accommodate several

It can also be seen
scribed
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pairs of shoes s0 that the time required to heat
the soles would not delay production. -

Since certain changes in carrying out the .
above process and in the constructions get forth,
which embody the invention, may be made with-
out department from its scope; it is intended that
all matter contained in the above description or
shown in the accompanying drawing shall be in-
terpreted’ as illustrative and not in a limiting
sense, .

It is also to be understood that the foliowing
claims are intended to cover all of the generic
and specific features of the invention herein de- -
scribed, and all statements of the scope of the
invention which, as a matter of language, might
be said to fall therebetween. : )

Having described my invention, what I claim
as new and desire to secure by Letters Patent,
is: .
1. That method of attaching outsoles to shoes,
which comprises providing a shoe having its sole
engaging face coated with a thermoplastic ce- .
ment, providing an outsole having its ghoe en-.
gaging face coated with s thermoplastic cement,
Securing the heel end of said outsole to the heel
seat of said shoe, heating the cement on said .
outscle until it becomes tacky by subjecting it
to the influence of an electrostatic field while
maintaining the cement on said shoe substan-
tially at room temperatur , and thereafter press-
ing said outsole to said shoe until the heated ce-
ment on the outsole merges with the cool cement
on the shoe,

2. That method of attaching outsoles to shoes,
which comprises providing a shoe having its sole
engaging face coated with a thermoplastic ce-
an outsole having its shoe en-
gaging face coated with a thermoplastic cement,
attaching the heel end of said outsole to the heel
seat of said shoe, heating the cement on only one
of said parts by subjecting it to the Influence
of an electrostatic fleld while maintaining the
of saild parts substantially
at room- temperature, and thereafter pressing
sald outsole to saig shoe unti] the heated cement
has merged with t1e cool cement,

HAROLD E. MARASCO,




