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This invention relates to the manufacture of 
shoes and more particularly to a shoe having a 
stiffened heel seat, to a method of stiffening the 
heel seat preparatory to attaching a heel, and 

5 to a method of attaching heels which includes 
the stiffening of the heel seat. 
In the manufacture of shoes it is customary to 

attach the heels temporarily, for example by 
cement, while a shoe is on its last, then to per 

10 form certain operations upon the shoe, and 'Sub 
sequently to pull the last and permanently fasten 
the heel in place by nails driven from inside of 
the shoe. The heel seat of a shoe commonly con 
sists of the heel end of the insole, a stiff fiber 

15 reinforcing piece, the overlasted margins of the 
upper materials, and a portion of the heel and 
of the outsole in the form of a tab of the gen 
eral outine of a horseshoe the margin of which 
has been beveled so as to give its upper surface 

20 a convexity which corresponds to Some extent 
to the concavity in the attaching face of the 
heel. A heel seat is thus made up of parts which 
are fastened together at separated localities, does 
not present a continuous surface corresponding 

25 in shape to the attaching face of the heel, and 
consists of parts which are spaced from each 
other at several localities so that certain voids 
are present. W 

It is desirable that the heel seat should be as 
30 nearly as possible a firm solid mass including 

a substance which fills all the voids, presents a 
surface which is as nearly as possible the coun 
terpart of the attaching face of the heel, is or 
can readily be made adhesive so that a heel 

35 pressed against it will readily adhere to it, 
and, when set, is strong and elastic enough 
to receive and firmly hold the heel attaching 
nails. To this end the invention relates to a 
method of strengthening and stiffening the heel 

40 seat of a shoe for the reception of a heel which 
comprises placing upon the heel seat a quantity 
of plastic adhesive material comprising a con 
minuted solid and a binder of cement capable 
when set of forming with the Solid a Substance. 

45 of sufficient strength and elasticity to receive and 
firmly hold the heel attaching nails subsequently 
to be driven, and acting upon the filling mate 
rial to force it into the extremities of the cavi 
ties in the heel seat and to impart to its exposed 

50 surface a shape which is the counterpart of the 
attaching face of the heel. Preferably the fill 
ing material, which has a latent rigidity approx 
imately equal to that of Wood, will consist of 
particles of wood such as coarse Sawdust mixed 

55 with pyroxylin cement. The heel may be pressed 
into place while the cement, is still sticky, or the 
cement may be allowed to set hard in which 
case it will be activated by application of a sol 
vent before the heel is pressed into place. In 

60 either event, nails will subsequently be driven 

from the inside of the shoe into the heel. The 
shoe which results has a strong rigid heel seat by 
reason of the presence of the filling material 
which fills all the voids, binds the other parts 
of the heel seat together and is sufficiently 
strong and elastic to receive and firmly hold the 
portions of the heel attaching nails which pass 
through it. 

Referring to the accompanying drawings, 
Fig. 1 is a perspective of a shoe having a heel 

seat made according to the present invention; 
Fig. 2 is a side elevation of a machine for ap 

plying filling material to the bottom of the heel 
end of a shoe; 

Fig. 3 is a front elevation of the machine shown 
in Fig. 2; 

Fig. 4 is a detail partly in section and party 
in elevation showing a shoe in process of hay 
ing a heel attached by nails; and 

Fig. 5 is a similar detail showing a Goodyear 
Welt shoe having no shank stiffener and with 
the filling material extending into the space be 
tween the shank portions of the insole and the 

, Outsole. 
The heel seat of a shoe commonly comprises 

a cavity the bottom of which is formed by a 
portion of the under face of the insole and the 
edge of which is defined around the sides and 
rear of the heel end of the shoe by the edges 
of the Overlasted margins of the upper nate 
rials, this cavity being more or less covered, if 
a long outsole is present, by a tab at the heel 
end of such a sole. Sometimes a small filler 
piece is placed in the cavity. In any case, the 
parts of the heel seat are separated more or 
less So that voids are present. 
The purpose of the machine shown in Figs. 

2 and 3 is to stiffen and strengthen the heel 
seat by placing upon the bottom of the heel 
end of the shoe a quantity of plastic filling Ina 
terial comprising a comminuted solid and a 
sticky binder, and by applying pressure to the 
filling material in Such manner as to force said 
material into the voids and to impart a prop 
erly shaped surface to the finished seat. 

Slidably mounted in a suitable horizontal 
guideway near the bottom of the frame 7 of the 
machine is a carrier 9 which may be adjusted 
in and out (to the right or left as viewed in 
Fig. 2) by turning a hand wheel f which is 
fast to the stem of a screw 3. This screw is 
threaded into the frame and has integral with 
it a collar 5 which extends into a groove in the 
carrier 9 so that turning the screw adjusts the 
carrier. Pivoted at between lugs on the car 
rier is a block 9 carrying a last pin 2 adapt 
ed to be received in the last-pin hole in a last 
00 on which a partly fabricated shoe 200 is 
mounted. The above construction as a whole 
forms a jack or support for the shoe which can 
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2 
be adjusted to aline the heel end of the shoe 
with the die presently to be described and which 
permits the shoe to swing more or less to ac 
commodate itself to the die. Above the jack 
is a die 23 having in its lower face a cavity the 
wall of which corresponds to the shape of the 
attaching face of the heel which is to be at 
tached, the rim of the cavity being adapted to 
be forced against the generally horseshoe-shaped 
margin of the upper materials at the heel end 
of the shoe and across the shoe at approximate 
ly the locality in which the forward edge of the 
heel will be located in the finished shoe. The 
shape of the cavity will vary somewhat not 
only according to the shape of the heel which 
is to be attached but also according to the kind 
of sole which is employed. The shoe illustrated 
in Fig. 4 has a short sole 300 having a small 
tongue or tab 400; and the forward edge or lip 
of the Louis heel 500 fits into the space between 
the tab and a heel breast covering flap 600. In 
the case of such a heel and shoe, the forward 
part of the rim of the cavity in the die extends 
across the tab and part of the Overlasted nar 
gins of the upper materials at each side of it 
at a locality containing the point 700 on the for 
Ward edge of the lip of the heel. In the figure, 
the upper materials have been shown for con 
venience as consisting of a single layer 800 al 
though it will be understood that there are usu 
ally an upper, a counter and a lining at the heel 
end of the shoe. 
The die 23 is mounted for Swinging movement 

by means of allined screws 25 having portions 
which are threaded through the arms of a fork 27 
and cylindrical inner ends which are received in 
sockets formed in opposite sides of the die. The 
fork is fastened by a tapered pin 29 to the lower 
end of a screw 3 which is threaded through a 
bevel gear 33 and is guided in vertical alined 
bores formed in two guide members 35, 37 which 
are rigid with the frame of the machine, Said 
members being located respectively above and 
below the bevel gear 33, there being above the 
gear between its hub and the upper guide men 
ber 35 a ball thrust bearing 39. A Second bevel 
gear 4 meshes with the bevel gear 33, said gear 
4 being fastened by a tapered pin 43 to a short 
rotatable horizontal shaft 45 to which is also 
pinned the hub of a crank 47 having a handle 49 
by which it may be turned to rotate the bevel gear 
33 and thereby raise or lower the die 23. 
Fastened to the upper part of the frame by 

cap screws 5 is a receptacle for filling material 
which consists of a mixture of coarse sawdust 
with a sticky binder of pyroxylin rendered soft by 
a volatile solvent so that the material may be 
forced out of the receptacle through a conduit 
into the die. The receptacle has its open top 
normally closed by a cover 53 hinged to the re 
ceptacle at 55 and adapted to be clamped down 
by an eye bolt 57 through the eye of which passes 
a stud 59 mounted in allined bores in two lugs 6 
formed on a wall of the receptacle, the upper end 
of the eye bolt being adapted to be swung into the 
position shown between two lugs 63 formed On 
the cover and having its upper end threaded to 
receive a clamping Screw 65. The cover carries 
on its under Side a gasket which makes an air 
tight joint with the top of the receptacle. Into 
the upper part of the receptacle leads one end 
of a pipe 67 the other end of which is connected 
to a source of compressed air, a valve 69 being 
provided in Said pipe. When the valve has been 
closed the cover 53 may be raised and the recep 

2,178,971 
tacle may be charged with filling material. The 
cover may then be closed and the valve opened, 
whereupon the compressed air exerts a pressure 
upon the filling material which acts, when per 
mitted to do so, to force the filling material from 
the receptacle. 
From the bottom of the receptacle a flexible 

pipe 7 leads to a short horizontal metal pipe 3 
which in turn leads into the upper end of a ver 
tical conduit 75 formed in the die 25. The lower 
end of this vertical conduit opens into a dove 
tailed horizontal groove which is in communica 
tion with the cavity in the die; and slidable in 
this groove is a valve 77 the lower face of which, 
When the valve is closed, forms a continuation 
of the curved wall of the cavity. When the valve 
is opened, filling material will flow into the cav. 
ity, and the pressure upon the filling material will 
force it into the voids in the heel end of the shoe 
So as to fill these voids completely and also fill 
the cavity in the die. When now the valve has 
been closed by being moved to the left (Fig. 2) 
into the position shown, the die may be raised 
and the shoe removed with the filling material 
900 (Fig. 1) located properly on the heel end of 
the shoe and presenting an exposed surface which 
is the counterpart of the attaching face of the 
heel. In order to lessen the tendency of the fill 
ing material to stick to the polished surface of 
the wall of the cavity in the die, the die may be 
heated if desired, for example by means of an 
electrical heat unit 79 the leads of which are 
indicated at 8, 83. The valve 77 carries near 
its outer end a pin 85 received between the arms 
of a fork 8 the hub of which is fast to a rock 
shaft 89 to which is also fast the hub of a handle 
9. 

O 

20 

30 

In the operation of the machine the die is 
raised by turhing the crank 47 in the proper di 
rection, and a shoe is placed upon the jack which 
has previously been adjusted in the proper posi 
tion. The crank 47 is turned to force the die 
down upon the heel end of the shoe as shown in 
the drawings, the generally horseshoe-shaped 
part of the rim of the cavity in the die engaging 
the overlasted margin of the upper material 
around the rear and along the sides of the bot 
tom of the heel end of the shoe, and the forward 
part of the rim of the cavity extending across the 
bottom of the shoe in the locality in which the 
forward edge of the heel will lie in the finished 
Shoe. The die is pressed against the shoe with 
considerable force so as to form a tight joint 
between the rim of the cavity in the die and the 
bottom of the shoe, as well as to form a horse 
shoe-shaped indentation in the overlasted upper 
material. The handle 9i is manipulated to open 
the valve 77 whereupon filing material is forced 
into the cavity in the die and upon the bottom 
of the shoe. The valve is then closed, the die is 
raised, and the shoe is removed. 
The filling material is sticky when the shoe is 

removed from the machine, and a heel may be 
attached at Once by pressing it into place. Other 
wise the cement may be permitted to set hard, in 
which case it will be activated by treatment with 
a softener Such as acetone just before the heel is 
pressed in place. In either case, after the heel 
has thus been attached by cement, various oper 
ations will commonly be performed upon the shoe, 
the last will then be pulled and the heel nailed to 
the shoe. For this nailing operation any suitable 
nailing machine may be employed. In Fig. 4 
there are shown the work-engaging parts of a 
heel nailing machine which is disclosed in United 
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States Letters Patent No. 1,081,917, granted De 
cember 16, 1913, upon an application filed in the 
name of Eliphalet A. Tripp. As shown in this 
figure, the heel end of the shoe rests upon a shoe 
support 93 having vertical passageways 95 to re 
ceive nail drivers 97. The heel is clamped against 
the heel end of the shoe and held firmly during 
the driving of the nails 99 by means of a tread 
plate O and an auxiliary support 03 having a 
rubber heel-engaging surface. It will be noted 
that the heel seat of the shoe is exceedingly stiff 
and firm due to the presence of the hardened 
filling material, that the holding power of the 
nails is greatly increased due to the quantity and 
nature of the filling material through which they 
are driven, and that with this rigid heel seat and 
firm attachment of the heel, the tendency for an 
unsightly gap to appear between the rim of the 
heel and the adjacent overlasted margin of the 
upper is obviated. 

Although the invention has been described 
above with relation to filling and strengthening 
the heel seat, it is pointed out that filling ma 
terial will also be forced into whatever space 
may exist in the Shank portion of the shoe. Com 
monly there is a shank stiffener in the shank 
portion between the insole and the outsole, said 
Shank stiffener being of such width that there 
is a narrow space between the insole and the 
OutSole on each side of the Shank stiffener into 
which filling material Will be forced to stiffen, 
the Shank of the shoe as well as the heel seat. 
And, by omitting the usual shank stiffener, the 
filling material may be caused to fill all the 
space between the insole and the outsole so that, 
When hardened, it takes the place of the usual 
shank stiffener. 
In Fig. 5 there is shown a Goodyear welt shoe 

having an insole OO and an outsole f 200, there 
being no shank stiffener between them so that, 
in the lasted shoe before the filling, 900 is ap 
plied, there is a space between the insole and 
the outsole in the shank portions thereof. With 
a shoe of this type Some of the filling material 
is forced into this space and, when hardened, 
takes the place of the usual shank stiffener. 
The machine which has been shown and de 

Scribed is not claimed herein but forms the sub 
ject-matter of a divisional application, Serial No. 
193,755, filed Mar. 3, 1938. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters Pat 
ent of the United States is: 

1. The method of attaching a heel to a partly 
fabricated shoe which comprises applying under 
pressure to the bottom of the heel end of the 
shoe a quantity of filling material comprising 
a comminuted Solid and a cement capable when 
set of forming with the solid a substance sufi 
ciently strong and elastic to receive and firmly 
hold heel attaching nails and driving said nails 
through the Substance into the heel. 

2. The method of attaching a heel to a partly 
fabricated shoe which comprises placing upon the 
bottom of the heel end of the shoe a quantity of 
filling material comprising a comminuted solid 
and a cement capable when set of forming with 
the solid a substance sufficiently strong and elas 
tic to receive and firmly hold heel attaching nails, 
imparting to the filling material an exposed sur 
face which is the counterpart of the attaching 
face of the heel, putting the heel in place with 
its attaching surface upon the exposed surface 

3 
of the filling material, and pressing the heel into 
place while the cement is still adhesive. 

3. The method of attaching a heel to a partly 
fabricated shoe which comprises placing upon the 
bottom of the heel end of the shoe a quantity of 
filling material comprising a comminuted Solid 
and a cement capable When set of forning With 
the Solid a Substance Sufficiently strong and elas 
tic to receive and firmly hold heel attaching 
nails, imparting to the filling material an exposed 
surface which is the counterpart of the attach 
ing face of the heel, permitting the filling ma 
terial to harden, treating it with a solvent for 
the cement to render it sticky, and pressing the 
heel into place. 

4. The method of attaching a heel to a partly 
fabricated Shoe which Comprises placing upon the 
bottom of the heel end of the shoe a quantity of 
filling material comprising a comminuted solid 
and a cement capable when set of forming with 
the solid a substance sufficiently strong and elas 
tic to receive and firmly hold heel attaching 
nails, imparting to the filling material an ex 
posed surface which is the counterpart of the 
attaching face of the heel, permitting the filling 
material to harden, treating it With a solvent 
for the cement to render it sticky, pressing the 
heel into place and driving nails through the 
filling material into the heel. 

5. The method of stiffening the heel end and 
shank portion of a partly fabricated Shoe which 
Comprises forcing upon the bottom of the heel 
end of the shoe and into the space between the 
insole and the Outsole at the shank portion of 
the shoe a filling material consisting of a com 
minuted Solid and a cement capable when set 
of forming a Solid mass and thereby stiffening 
the heel seat and shank portion of the shoe. 

6. The method of providing a partly fabricated 
shoe with a one-piece heel-receiving portion and 
shank, stiffener which comprises forcing upon the 
heel end of the shoe and into the space in the 
Shank portion between the insole and the out 
Sole a quantity of filling material comprising a 
comminuted solid and a cement capable when 
set of forming with the solid a strong solid mass. 

7. A shoe having a heel-contacting portion 
composed of a mixture of particles of a solid and 
a hard cement. Which forms With the Solid a Sub 
stance sufficiently strong and elastic to receive 
and firmly hold heel-attaching nails and an ad 
jacent cavity in the shank portion filled with the 
same mixture, said heel-contacting portion hav 
ing a Surface which is the counterpart of the 
attaching face of the heel, and nails driven 
through the mixture into the heel. 

8. The method of attaching a heel to a partly 
fabricated shoe which comprises applying under 
pressure to the bottom of the heel end of the 
shoe a quantity of filler comprising a fibrous ma-. 
terial and a cement capable when set of forming 
with the fibrous material a substance sufficiently 
strong and elastic to receive and firmly hold 
heel attaching nails and driving said nails 
through the substance into the heel. 

9. The method of Operating upon a partly fab 
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ricated shoe which comprises pressing upon the 
heel end of the shoe a plastic filling material 
having a latent rigidity approximately equal to 
that of wood, permitting the material to become 
rigid, and driving nails through the material 
into the heel of the shoe. 

JOHN T. LANCASTER, 


