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ETOD OF AFTACERG SOLES TO SEOES 
Harold E. Earagico, Swampscott, Mass, assignor 
to Compo Shoe Machinery Corporation, Boston, 
Mags, a corporation of Delaware 

Applicasior Rarca 14, 1944, Serial No. 528,370 
2 Caigns. 

This invention relatea to the Ranufacture of 
footWei and more specifically to methods of 
treating and attaching cemented outsoles to 
shoes. 

More particularly the investic relates to a 
Emethod of permanently attachisig outsoes to 
shoes by means of a ther Rioplastic cegent, which 
is eat softened or "activated' by an electrostatic 
field produced between electrodies connected to a 
high frequency generator. 

in cement attaching outsoeg to shoe bottons 
it has been proposed to coat the attaching faces 
of the shoe bottorn and Otatsoe With a tie Rao 
plastic cement in solution with a govent; allow 
the solvent to evaporate so that the cement is sub 
stantially dry and non-tacky; and, then bring 
the parts together and position thern in a ghoe 
press, having electrodes associated with its sole 
pressing pad, so that the adhesive on the oesoe 
&nd the adhesive OE, the shoe botton are it c2ced 
in the electrostatic field produced between 3 
electrodes and are simultaneously heated and 
activated thereby. In these proposed methods at 
least one of the electrodes caust be attached to 
and must follow the dilation of the 862e pregging 
pad as it conforts to various gizes and gapes of 
shoe being processed, and this frequegely estig 
in breakage of the electrodie 2 steria as a case 
paratively few shoes are processed and gar&ag co 
curs which damages the shoe aEd the sole gregate 
ing pad. Furthermore, iriciusicia of She goa in 
the electrostatic field someoneg regists in era 
ratic heating of the cenerated areas, when nea 
objects within the she such as is sting ticks (DF 
staples, shank stiffenes, or even neta girts of 
the last within the shoe, concentrate the fied 
and cause overheating in some places to the ess 
tent that the outsole leather is peria&aeatly is 
jured in cases where one of the electrodes is 
within the shoe i. e. in or on the sole of ge 
tached to the last bottox, goEle of the lagg 
tacks or staples they contact 8&ne and fort & 
part of the electrode, thus reitgeing the ap3.ca.g 
tween the electodes, and then arcing occurs 

which turns a hole through the outsole at the 
point or points where the tacks are located, 

inclusion of the shoe in the electrostatic fied 
also heats the entire shoe botton so that after the 
current is shut of the shoe must renai Elder 
pressure in the press for a considerable period 
of tire in order to alloy it and the adhesive to 
cool to a point where the shoe can safely be re 
noved without the danger of the outsole Spring 
ing away from the upper. 

(C. 12-142) 

electrostatic field is that it delayg production Eat 
the bottom filler material of the shoe is dry, as 
any excessive moisture therein catees stealining 
to such an extent that the outsole becomes dano 

5 aged by heat and staining. 
Still another disadvantage in activating the 

adhesive on the outsole and shoe bottom while 
they are in the shoe press is that the frequency 
of the current required to produce an eiectripe 
static field of sufficient strength to actives the 
adhesive must be in the order of geveral Elegge 
cycles, thus it is difficult to trasses it to the 
shoe press electrodes without high losses; Skidi, as 
the sole pressing pais, with which at east, Ze of 
the electrodes East be associates, 3 (3 legafaeg 
or rubber they have good cielectric gregairties at 
these high frequeréties and theese eggs 223 
much of the power for in the electrodies. 

have fought that the above and other difice 
tieg &re avoided by any novel meted of gattache 
ing soig to goes ereira after expaigned. 

Accordingly, S, principali object of the savei, 
8 to provide (2E is aroves inetic of EstScrag 
acies to shogs with a tieri clastie Cage:Eat, 
whereby the cezaegat, ig activated by the Eitzegee 
of an electrostatic field without hessing &g gase 
ooi. 
Another object c tie is ventioi is to provisie 

a method of attScarg goes to shoes Wig: S. 
therinoplastic cerest which is heat activate: y 
the influence of an electrostatic fied, wheney age 
heated cerest is rapidly coofsd, tag, Sécigg 
the setting time of the cement; reducing hotline 
the shoe rust be kept Ander pressure aid (2033,3&a 
quartly reducing the Arnier of shoe Sresses 32&3a 
essary to presceggs sinces or a productical agg, SS63 
resilting in coEggerskie sawinggig Eastgesiaise 

A further object of the invegation ig to Shrovide 
40 g. Emethod of speeding tag the centeratt &&cgint:365 at 

of soles to shoeg while preventing daggeSaga o leg 
shoes and the sole attaching equiggest. 
A still further ciject of tia inventic. A 3 & 

provide a methos of attaching goie3 to ghog With 
45 a thermoplastic & desive by Ectivating t& &cio 

hesive in an electrostatic field proditcad S. Spe 
parat is that is of simple construction, cheag (26 
efficient to operate and which cara 3 tiges with 
present shoe E.28S sing equipment. 
Other objects of the invention Wils in past 3 

obvious a.d. ii., is part appear herei, after. 
The Weir gccordingly comprises the geWor 

era steps and tie relation of one or Sinoge (of 52. 
steps with resgect to each of the others, agg the 
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- 

egratination of elements and arratage feat of 
gases which are adapted to effect such steps, a . 
gas exegap::ied it the following detailed digcig 
saire, aid the scope of the invexatical Wii. 3 is fic 
eates in the cigarias, 

for a fuller understanding of the nature and 
objects of the invention reference should be had 
to the gollowing detailed description taken in Cosh 
nection with the accompanying drawing, in 
which: 

gig. is a sectional view, of a preferred form 
of apperatus for use in carrying out ray novel 
method, takes substantially asio2S, lines - of 
Fig. 3; Fig. 2 is a pian view of the Apparatus embody 
ing features of my invention; a rad 

Fig. 3 is a front elevation of the apparatus and 
shorisag outsoles being treated thereby prior to 
attachinent to sho8s. 

Referring to the drawing, it will be seen that a 
suitaole atti preferred form of apparatus for use 
in practising gay novel (i.ethod of attaching soles 
to shoes comprises a cabinet or electrode support 
i (), which may be mounted on a suitable stand 
near or attached to a shoe pressing machine pref 
erable of the type shown in the patent to Saith, 
No. 2,204,386. A metallic cover is secured by 
the screws 2 to the rear of the cabinet so that 
the lower portion thereof is fully enclosed, and 
housed therein is s high frequency electronic os 
clator 3 to which current is supplied by the lead 
86 passing through a grom net in the cover . 
one side of the oscillator output is grounded 

to the cover by the lead 28, and extending sub 
stantially g, a right angle from the cover and 
formed integral therewith is an upper Sole treat 
ing electrode 85 which also serves as a support 
upon which a shoe S may rest in cases where it 
is desirable to secure the heel end of the out 
sole to the neel seat of the shoe prior to the 
sole attaching operation, 
The insulator plate 3 is secured by screws 

to the front of the upper portion of the cabinet 
6 and serves as a support for the lower Sole 
reaking electrode 2 which fits within a groove 

2s formed in the upper portion of the insulator 
plate so that the electrodes are spaced from each 
other so as to for in a sloi, 22 into which outsoles 
they be inserted for treatment. The rear portion 
of the lower electrode 26 is supported by a stand 
of insulator 23 held to the upper wall of the cabi 
net and a lead 28 consects the electrode to the 
other or ungrounded output side of the oscil 
&tor 3. 
When the apparatus is inade primarily for use 

with attaching of soles to women's shoes, the 
electrodes S and 29 may be curved to approxi 
nata the shape of a noided outsole and/or the 
shoe isottom, and of course they may be comp3.r- 
atively fiat for use with Rhea's work. in any 
event the top of the electrode 6 is provided with 
spaced ribs 25 between which the shoes are placed 
to prevent overlapping of the outsoles as they are 
inserted between the electrodes for treat heat. 
When current is supplied to the oscillator $3, 

high frequency current is supplied to the elec 
trodes 3 and 26 so that, an electrostatic field (ex 
ists therebetween which, as is well known; will 
heat dielectric or non-conducting naterials such 
is leather and thermoplastic cements of the types 
deccribed in the patent to Pitsman, Reissue No. 
22,301, and many others such, for example, as 
those having a neoprene, or "Cheinigun. N' oš' 
"ycs' lase, 

3,835, 
have found that Subjecting only the outgole, 

with its coating of thermoplastic cement, to the 
influence of the electiostatic field causes very 
rapid heating of the cutsole and its cament, 

$ without danger of arcing or burning of the goe 
and that bringing the heated outsole into contact, 
With the cemented shoe botton while it is et; 
recorn temperature and immediately placing them 
under pressure in a shoe press gives excellen, 

0 adhesion, as the heated cement on the outsole 
being tacky, it mediately 3dheres to the cool ce 
Inent on the upper and the transfer of heat soft 
ens the cool cement 30 that the cements merge 
and form a homogeneous bond. 

I have also found that the cool shoe botton 
and its cement rapidly absorbs the heat, from the 
heated Outsole cement SO that it sets or heidegas 
sufficently to allow the shoe to be renoved from 
the sole attaching press after being under pres 

20 sure for only a few seconds and without danger 
of the sole springing away from the shoe botton 
or disrupting the Cement bond in any way. 
Over a period of years it has been determined 

that a minimum bond strength of 4 lbs, periinear 
26 inch is necessary in cemented shoes before a shoe 

can safely be removed from the shoe press wish 
out, danger of the outsole springing away frcin 
the shoe upper, therefore, tests were made by 
heating the outsoles only, between electrodes for 

80 45 seconds and then pressing them to, shoe bot 
toms at room temperature in a shoe press at 50 
lbs. per square inch pressure. These tests proved 
that by utilizing the present invention these shoes 
could be renoved from the press in less than 10 

3S seconds without danger of the soles spriaging 
away from the shoe bottons. Eifforts Were made 
to immediately place the shoes in a "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 hoa 

46 was removed from the press. To obtsin a comparative test of bond strength 
immediately upon removal of the Specimens fro;i 
the press, strips of leather 1 inch Wide 82d 6 
inches long were coated with a solution of ther 

E3 moplastic cement, of the plasticized polyvinyl 
butyral type, along five inches of their length. 
and allowed to dry. The following tests were 
then made: 
One strip was placed in an electrostatic field 

55 and heated for 45 seconds, the heated strip was 
then removed from the electrodes and immedi 
ately placed on another strip at room tempera 
ture and pressed together at 50 lbs. ger square 
inch for 5 seconds, The uncemented ends Were 

ge then quickly attached to...a, spring scale and the 
strips pulled apart and a bond strength of 5% 
ibs. per linear inch was obtained. This test as 
repeated several times and the bord stSeagtin 
obtained varied batv7een 5% and 8%. S. 3r 

65 linear inch. 
After aging several hours the specinens of 

the above tests showed a bond strength of ovei 
25 lbs. per linear inch. 
Another series of tests was made by pi&ging 

70 both strips in the electrostatic field and heating 
them for 45 seconds, removing them from the 
electrodes and in mediately placing then togeth 
er under a, pressure of 50 lbs. per square inch. 
After 5 seconds usader piegstre & bond st?'er 3i). 

75 of only 4 lbs. to 2% lios. per linear incia 7&S 



2,885,528 
obtained. It was found that after 60 seconds in 
the press a bond strength of 3 lbs. per linear inch 
was obtained and it was necessary to leave the 
specimens in the press as long as 120 seconds 
before they cooled sufficiently 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 lbs, 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 is then inserted in the slot 22 

so that it lies between the electrodes 5 and 20, 
and the shoe f if attached to the heel end of 
the sole is rested on the upper face of the elec 
trode 5. As will be readily understood, only the 
sole is 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 5, not being included 
in the field, will remain substantially at room temperature. 
After 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 bottom and the 
assembly is placed in the shoe press where a 
pressure of about 50 lbs. per square inch is ap 
plied to press the outsole into intimate engage 
ment with the shoe bottom, as is usual prol 
cedure. 

It can readily be seen that attaching soles to 
shoes by the method and apparatus above de 
scribed is a substantial advancement over pre viously proposed methods, 

It can also be seen that the apparatuig de 
scribed can be made to accommodate several 
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3 
pairs of shoes so 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 set 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. P 

It is also to be understood that the following 
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 shoe en 
gaging face coated with a thermoplastic cement, 
securing the heel end of said outsole to the heel 
seat of said shoe, heating the cement on said . 
outsole 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 temperature, 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 
ment, providing 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 field while maintaining the 
cement of the othel of said parts substantially 
at room temperature, and thereafter pressing 
said outsole to said shoe until the heated cement 
has merged with the cool cement. 

HAROLD E. MARASCO. 


