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This invention relates to the manufacture of 
shoes, particularly of cemented shoes, and more 
particularly to a method of holding the component 
parts of the shoe in position until the cement 
ing medium has set. 
The manufacture of cemented shoes has as sumed major importance in the shoe industry, 

particularly in the manufacture of women's shoes 
of all types. It is particularly adapted to the 
high speed production of women's shoes, where 
the soles are thin and flexible enough to make 
relatively easy the holding of the sole and up 
per in position until the cement has set suffin 
ciently. The equipment used, or developed thus 
far, has been generally unsatisfactory when stiff 
Sole leather is used, Such as the grade common 
ly required for the manufacture of men's shoes. 
It is a fundamental consideration that the stiffer 
the sole, the harder it is to attach the sole to 
the shoe upper. With the present sole-attach 
ing mechanisms, it becomes necessary to use very 
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strong adhesives and excessive pressures, or to 
keep the sole in position for excessive periods of 
time. 
This invention has as an object the provi 

sion of an improved method of holding the Sole 
to the upper until the cementing medium has 
set at least in part. A further object is the 
provision of a method for applying a low but 
uniform pressure over all parts of the Sole and 
the lasted upper. A further object is the pro 
vision of a method of applying pressure where 
by distortion of the sole or of the upper is pre 
vented. A still further object is the provision 
of a method of applying a uniform pressure to 
cause the upper parts of the shoe to conform 
to the shape of the last. Other objects will 
appear hereinafter. 
These objects are accomplished when the ap 

plication of pressure to the component parts of 
the shoe is obtained by means of a vacuum in 
duced in a highly flexible container in which 
the shoe assembly, including the last, has been . 
placed while the portions to be cemented are 
in a condition such that the actual cementing 
operation can be completed. 
In the drawing, Figure 1 is a Section through 

the line I-I of Figure 2. Figure 2 is a plan 
view showing the arrangement of the parts. In 
both figures, the same reference members refer 
to similar parts. - 

Figure 1 represents a cross-sectional view of 
the forepart of a man's Goodyear welt shoe, 
with the exception of the application of the 
outsole by cementing rather than sewing. This 
type can be better described as a "Cemented 
Welt' construction. In addition, We show in 
Figure 1 the way in which the flexible container 
is shrunk tightly around the regular shoe as 
sembly during the cementing operation. Fig 
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ure 2 illustrates the positioning of the shoe as 
sembly including the wood last within the flexi 
ble container, means for sealing the container 
and means for attaching to a vacuum pump. 
In a shoe assembly of this type a cloth liner 
and leather upper 2 are formed about a Suit 

ably shaped wooden last 3, which has attached 
to it in temporary fashion an insole 4, Over the 
edges of which the lasting edge or allowance of 
the upper are drawn. The lasting allowance 
and a narrow strip of leather called the welt 
5, 5 are stitched to a channeled lip of the in 
sole at 6, 6. A plastic filler T is then spread 
to give a level surface prior to the application 
of the outsole 8. The outsole 8 is fastened to 
the upper assembly by a cement layer 4 which 
covers the underside of the welt 5, 5 and the 
outer edges of the outsole 8. 
The cementing operation of the present ap 

plication is accomplished by placing the shoe 
assembly described or its equivalent within the 
flexible container 9 and evacuating the con 
tainer, whereby a uniform pressure of approxi 
mately 15 pounds per Square inch is applied to 
the Outside of the entire shoe assembly, caus 
ing a strict conformation of the component parts 
of the shoe assembly to the last. Also, the 
downward pressure of the flexible container on 
the Welt, plus the upward pressure on the out 
sole, improves the efficiency of the cementing 
Operation but at the same time prevents bend 
ing of the outsole upward. This is an important 
advantage which has heretofore been accom 
plished generally in the manufacture of cement 
ed shoes by Systems of complicated and expen 
sive mechanical hold-down devices, 

In Figure 2 the position of the shoe assem 
bly in the flexible casing 9 is shown. The cas 
ing 9 is normally open at one end to provide for 
easy insertion of the shoe assembly. The strong 
metal Spring clamp ?o is provided to seal the 
end of the casing, and as shown the effective 
ness of this seal may be greatly increased by 
folding over the extreme end of the casing be 
fore applying the spring clip O. 
The Casing 9 is also provided with an adapter 

assembly if, so positioned as to come in contact 
with the upper part of the wooden last 3. The 
adapter assembly provides a conventional 
metal to rubber connection and this is attached 
to an outlet pipe 2, to which is attached a rub 
ber tube f3 which leads to a vacuum pump or 
eductor. Normally a single or two-way valve or 
other means is inserted in the vacuum line so 
that the line can be detached from the vacuum 
pump while still maintaining the vacuum or to 
assist in introducing air into the casing at the 
end of the cementing operation. The evacuation 
of casing 9, when accomplished, causes the cas 
ing to shrink around the shoe assembly of Fig 
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ure 1, following all of the contours, and this 
shrinkage exerts a pressure equivalent to that of 
the normal atmospheric pressure over the entire 
shoe assembly. 
The proper positioning of the shoe assembly in 

the flexible casing gives rise to problems which 
do not occur in the use of the Conventional pres 
sure jacks. Means for temporarily holding the 
forepart of the outsole in proper position as it is 
being inserted in the Casing may comprise tack 
ing, application of a tape Coated with a preSSure 
sensitive adhesive, clamping or other equivalent 
means, the principal criterion being that the tem 
porary means should be quickly removable at the 
end of the Cementing Operation. A simple ex 
pedient is the tacking of the outsole at the heel 
and inserting the assembly heel first into the 
casing with the operator holding the forepart of 
the assembly until the positioning has been com 
pleted. 
The Vacuum is maintained in the casing as 

long as is necessary to permit the cement to set 
up to a point where the adhesive strength devel 
oped Will permit the release in pressure Without 
loosening of the outsole. The cement may be of 
the hard-setting type such as is represented by 
the nitrocellulose cements now widely used or by 
the gummy or extensible type of cement such as 
the natural or synthetic rubber cements. 
The casing as described represents only one 

form, and it may vary in size, shape or thickness 
of Wall over a wide range. It is advisable to make 
the casing large enough to handle the largest 
shoes in production, so that the casing can han 
dle any or all of the shoe sizes produced. It may 
be used as described or may be attached to a 
metal frame or incorporated in semiautomatic 
or fully automatic mechanical handling equip 
ment. Also, a number of the casings can be 
grouped together as single operators can handle 
many Casings by sequence operations, or the cas 
ings can be attached to a conveyor system hav 
ing any desired number of units attached. . 
The pressure induced by exhausting the highly 

flexible, air-tight container is normally of the 
order of 14 to 15 pounds per Square inch. This 
compares with typical Cementing pressures of 40 
to 50 pounds per square inch now being used by 
the industry. I have found that the moderate 
pressure of 14 to 15 pounds is quite sufficient 
when it is applied uniformly over the entire shoe 
assembly and, in fact, is often more than suffi 
cient for this purpose. It is not necessary to 
make use of an expensive vacuum pump as a 
vacuum equivalent to 29 inches of mercury or 
even less will satisfactorily hold the shoe assem 
bly together provided that the wood last has been 
properly designed. 

Eacample 1 
A cemented Welt shoe assembly was prepared 

as described above and a nitrocellulose cement 
having as its Composition 

Parts by weight 
Nitrocellulose (dry)--------------------- 24.0 
Dibutyl phthalate----------------------- 6.0 
Denatured ethyl alcohol----------------- 10.0 
Acetone ------------------------------- 30.0 
Methyl ethyl ketone-------------------- 30.0 

100.0 

was applied to the underside of the Welt and as 
a narrow band on the topside of the outsole, and 
allowed to dry without the parts being brought 

forcing the outsole and welt together. 
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2,283,946 
into contact. A flexible rubber container having 
side walls .05 inch thick was made ready by at 
taching to a vacuum pump. A generous coat of 
ethyl acetate was applied by brush to the dry 
cement on the Welt and outsole. The parts were 
immediately brought together and the completed 
aSSembly placed in the rubber container, and 
the opening closed. The pump was started and 
a vacuum equivalent to 29 inches of mercury was 
induced in the container. The walls of the con 
tainer drew tightly around the shoe assembly, 

The 
Vacuum Was maintained for 15 minutes. On re 
moval of the completed shoe from the rubber 
container at the end of the 15 minutes cement 
ing period, the outsole was found to be tightly 
fastened to the upper and the shoe bottom was 
found to be very flat and free from any notice 
able upward bend at the welt. When the outsole 
was torn from the upper for inspection as to the 
efficiency of the cementing, it was found that the 
Separation did not take place cleanly at the ce 
ment line; rather leather fibres were torn loose 
indicating a very satisfactory degree of adhesion. 
In the manufacture of cemented welt shoes, 

where the soles are to be attached to the uppers 
by means of a cement, it has been the practice 
to apply the cement to the bottom surface of the 
welt and also to the marginal portion of the out 
Sole which will eventually be opposite the por 
tion of the welt to which the cement has been 
applied. In the case of the use of a nitrocellulose 
type cement, it is normally applied to the welt 
and outsole and allowed to dry. Immediately 
before the final cementing operation, a softening 
Solvent or composition containing solvents is ap 
plied to the dry cement and the assembly formed 
as quickly as possible and placed under pressure. 
Normally the pressure is induced by the expan 
Sion of a heavy rubber bladder which is held in 
a metal frame of suitable character. Above the 
upper Surface of the bladder is placed a heavy 
piece of leather. The bottom of the shoe as 
Sembly, that is, the sole, is placed upon the 
leather-covered bladder and the upper placed 
in the correct position on the sole. Hold-down 
clamps are then placed on the shoe assembly. 
This may be done, for instance, by a hold-down 
applied to the last near the heel, plus a padded 
hold-down on the toe. As soon as the hold-down 
clamps are in position, air or water is introduced 
into the rubber bladder to give the desired pres 
Sure. Many mechanical modifications of this 
principle have been described and several are in 
Common usage in the industry. 
A pressure assembly of this character has sev 

eral Serious disadvantages including a pro 
nounced tendency to distort the upper part of 
the shoe because of the application of pressure, 
for example, on the toe. It also tends to cause 
the outer edges of the sole to be bent upwards and 
gives a rounded bottom to the shoe rather than 
the flat sole effect which is characteristic of sewed 
or nailed shoes and desired by many manufac 
turers. Also, because of the stiffness of the 
leather-topped bladder, small irregularities of the 
shoe assembly cause uneven pressures and the 
area actually bonded at best is probably consider 
ably less than the total area provided for cement. 
It is because of these irregularities that high pres 
Sures of 40 to 50 pounds per square inch are ap 
plied to the bladder, and these high pressures in 
turn Sometimes cause serious distortion of the 
entire shoe assembly. 

I have found that by selecting a highly flexible, 
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airtight bag of a size slightly larger than the 
shoe assembly, but sufficiently large to allow 
quick and easy insertion of the shoe assembly 
and Which can be sealed to maintain a Wacuum 
of approximately 29 inches of mercury, I can ob 
tain a degree of cementing greater than that 
heretofore possible. Also, I can insert the as 
Sembly and the exhausted casing in a pressure 
chamber to obtain pressures above atmospheric, 
Or I can place the aSSembly and Casing in a con 
ventional pressure jack to obtain greater pres 
Sure On Selected portions of the shoe aSSembly. 
A suitable material for constructing Such a bag 

is rubber. Neoprene or other tough rubber Sub 
Stitutes may also be used. The thickness of the 
rubber is controlled, first, by the pressures in 
Wolved, namely, 15 pounds per square inch. Sec 
ond, it must be sufficiently thick to give long life 
and high resistance to the rough handling which 
must necessarily occur in commercial production 
of Shoes. Third, it must be thin enough to mold 
itself around the sole and upper of the shoe as 
sembly. Very thin rubber cannot be used as 
there is Sorine tendency to creep into the crevices 
of the shoe and cause an undesirable separation 
of the parts. Fourth, it must be sufficiently 
Strong to permit the fastening of a mechanical 
or Semi-mechanical closing device to the end of 
the bag through which the shoe assembly is in 
troduced. 
The procedure in carrying out a typical ce 

menting operation with the Vacuum container is 
Substantially the Same as With the mechanical 
pressure equipment except that a wider range of 
cements may be used and the drying speed of 
the cement is of lesser importance. Also, in the 
cementing of shoes With a nitroCellulose cement, 
the Softening agent may be either highly volatile 
or even a relatively slow-drying material. The 
Selection of the SOftening agent should be such 
that the operator will have plenty of time to prop 
erly position the shoe assembly in the casing be 
fore the adhesive sets up. In either case the 
evacuating of the bag serves to increase the evap 
Oration of the Wolatile components from the ce 
ment layer and Speeds up the cementing Opera 
tion. Also, by use of the vacuum, concentra 
tions of active volatile solvents from the cement 
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layer are removed before they can condense and 
act upon the upper portions of the shoe, for ex 
ample, the various coated leathers or fabrics. 
My process is advantageously used with nitro 

cellulose cements as the adhesive. However, 
many other types of cements can be satisfactorily 
utilized such as rubber latex, rubber solutions 
and depolymerized rubber in organic Solvents. 
Synthetic resin solutions of the non-reactive 
types Such as the Vinyl resins, styrene, acrylate 
and polyhydric alcohol-polybasic acid resins can 
also be used. Reactive resins of the urea-form 
aldehyde or phenol-formaldehyde type can be 
used. Water-dispersible adhesives based upon 
casein, glue, gelatin, starch, etc., particularly 
those which can be made waterproof by treat 
ment With formaldehyde or other chemical agent, 
are readily handled. 
The selection of the adhesive depends upon the 

use to Which the final cemented product is to be 
put. In the cementing of shoes, such factors as 
toughness, water-resistance and speed of set-up. 
must be considered. In most cases the cellulose 
nitrate adhesives now in use can be handed 
effectively in the vacuum casing unit. 
The unit is particularly adapted to the cement 

ing of Soles to the uppers, but the ability of the 
casing to handle objects of irregular shape makes 
it readily adapted to other cementing operations 
in the manufacture of shoes, and in particular, 
certainstitching operations may be eliminated. 

It is apparent that many widely different emi 
bodiments of this invention may be made with 
out departing from the Spirit and Scope thereof; 
and, therefore, it is not intended to be limited 
except as indicated in the appended claim. 
I claim: w 

The method of making cemented shoes which 
comprises assembling the parts of the shoe on a 
last with a cement between the parts to be united, 
placing the Said assembled parts of the shoe With 
in an air-tight flexible bag while the cement is 
in a tacky condition, inducing a vacuum within 
the bag to cause the said bag to hug the parts to 
be joined, and maintaining the Vacuum until the 
cement has set sufficiently to prevent diplace 
ment of the parts. 

EARLE C. PTMAN. 


