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This invention relates to the manufacture of 
shoes and inner moids for shoes and is illistrated 
herein with reference to improved methods of 
making such inner molds. 
In order to position and support even a rela 

tively nornal foot, properly in a shoe the surface 
which engages the bottom of the foot, should 
conform as accurately as possible to the shape 
which the botton surface of the foot assurnes 
When the foot is located in a shoe and is support 
ing its share of the weight of the body. In other 
Words, to obtain the most beneficial results it is 
not enough that the supporting surface of the 
shoe conform Substantially to the shape of the 
bottom of the foot when the latter is relaxed 
Or is located in the position it assumes when not 
in a shoe but, on the contrary, the actual posi 
tion that the bottom of the foot assumes when 
it is placed in a shoe should be duplicated, if pos 
Sible, With the foot expanded or distorted as it is 
under the weight of the body. If the above con 
ditions are obtained, as by the use in a shoe of an 
inner mold or filler piece which conforms sub 
Stantially to the shape of the bottom of the foot 
under Such conditions, the foot, Will receive the 
best possible support. It will be obvious that the 
above facts, which are true with respect to rela 
tively normal feet, are equally true when consid 
ering abnormal feet having defects or defornities 
which prevent them from properly supporting the 
weight of the body. 
An important point to keep in mind, however, in 

Constructing inner molds, shank pieces or other 
devices for supporting feet in shoes is that the 
lower or bottom surface of the inner mold or 
other Such device should, in order to secure the 
best results, conform exactly to the upper surface 
of the insole of the shoe. For example, if the 
lower Surface of a supporting rheinber or inner 
mold differs in shape from the insole against 
which it is located, the weight of the body will 
radually force the inner mold into conformity 

with the insole and the original shape of the 
upper or Supporting surface of the inner mold 
will be lost. Moreover, differences in shape be 
tween the upper Surface of the insole and the 
adjacent surface of the inner mold may cause 
the latter to slip or rub heightwise of the shoe, 
which will tend to wear away the lining of the 
shoe and the edges of the inner mold, thereby 
causing a looseness which will materially reduce 
the effectiveness of the inner mold as a Support 
for the foot. 
While various methods have been utilized in 

the past for constructing inner molds or filler 

a Fest:ary 4, 1935, Seria No. 4,740 
(C. 3-55) 
pieces for supporting feet in shoes, none of then 
have, so far as is known, been adapted to pro 
duce an article which will completely overcome 
the difficulties set forth above. 
An object of the present invention is to provide 

an improved method of making inner molds for 
Supporting feet in shoes which is particularly 
adapted to produce an inner mold which will fit 
the foot properly when the latter is in the posi 
tion it assumes in a shoe while Supporting the 
Weight of the body, and which will be so con 
structed as to retain its shape and thus prevent 
any undesired slipping or rubbing relatively to the 
shoe. 
To the attainment of this object and in accord 

ance with one aspect of the invention, the bot 
tom. Surfaces of a person's feet, whether normal 
or otherwise, are reproduced in detail and the 
reproductions are utilized as dies for conforming 
or shaping plastic material to form the foot en 
gaging surfaces of inner molds for the feet. As 
illustrated herein, each reproduction is identical 
in shape to the bottom surface of the foot when 
the latter is in the position it assumes in a shoe 
While Supporting the weight of the body. Con 
sequently, the upper surface of the inner mold 
will be complemental to said bottom surface and 
Will engage all portions of the bottom of the foot 
when the person is standing in a normal posi 
tion, thus providing the best support it is possible 
to obtain. 

In accordance with another aspect of the in 
vention, the illustrated method contemplates the 
production of a member having a surface formed 
thereon which conforms longitudinally to the bot 
tom of a foot when the latter is in the position 
referred to, this surface, however, being curved 
less than the foot Width Wise. This Surface is 
used, in cooperation with the bottom surface of 
the reproduction mentioned in the preceding 
paragraph, to shape the inner mold. The member 
upon which the cooperating surface is formed, as 
illustrated herein, is conformable or moldable 
lengthwise under sufficient pressure but is con 
structed and arranged to remain in a Substan 
tially flat condition widthwise. The cooperating 
surface is formed by pressing the reproduction 
against the conformable member and thereafter 
rendering the member rigid to permit the surface 
formed thereon to be utilized for shaping one 
side of the inner mold. The side of the inner 
mold which is shaped by the conformed surface 
Will thus have a longitudinal contour identical 
With the bottom Surface of the foot, but Will be 
flatter than such surface widthwise, thereby Sub 
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2 
stantially corresponding in shape to the upper 
Surface of an insole of a shoe appropriate for 
Said foot. 

In another aspect the invention comprises the 
pressing or molding of an inner mold the thick 
ness of which is determined by the positions of 
the pressing members relatively to each other. 
As illustrated, the reproduction is maintained 
throughout the process in precisely the Same 
angular position relatively to a plane of reference 
such, for example, as the horizontal as that in 
which it was located when made so that the con 
formed surface which is produced with the aid 
of the reproduction will be located in a corre 
sponding angular position. Since the resulting 
inner mold contains the characteristics of the 
respective surfaces on its opposite sides it has a 
maximum thickness determined by the differ 
ences in shape between such Surfaces, plus a 
minimum thickness at relatively normal portions 
of the foot, which is determined by the condition 
of the foot, this minimum thickness preferably 
being relatively Small, 

In accordance with still another aspect of the 
invention, the present method contemplates the 
production of inner molds for use in shoes made 
on conventional or stock lasts suitable for rela 
tively normal feet, these inner molds conforming 
on their upper or foot engaging surfaces to the 
shapes of the feet when positioned in such shoes 
and supporting the weight of the body, and con 
forming on their opposite or tread Surfaces to 
the upper surfaces of the insoles of such shoes. 
As herein illustrated, an inner mold of this type 
is obtained by forming a cast of the lower por 
tion only of a relatively normal foot. The foot 
is first fitted to a proper shoe. The shoe is then 
removed and the foot is located in a molding box 
in the position it assumes in the shoe when bear 
ing the Weight of the body, thereby forming an 
impression in which a cast may be made. A con 
ventional last, preferably that upon which the 
shoe was constructed, is utilized for producing 
in a bed or plate an impression of the bottom por 
tion of the last. In making this impression the 
last is maintained relatively to a plane of refer 
ence Such as the horizontal in the same angular 
position as that in which the foot was located 
When the impression of the foot was made. The 
cast is held in its original position and is pressed 
against plastic material in the impression in the 
bed. While the bed is also maintained in its origi 
nal angular position, thereby producing an inner 
mold having the same characteristics as the inner 
molds referred to above and adapted to be in 
Serted in the shoe to which the foot was previously 
fitted. 
While the inner molds are rigid and firm 

enough to afford the desired support for the feet 
without the use of shank pieces or stiffeners, the 
invention also provides, in cases where it is ad 
Vantageous or desirable to provide additional 
Support at the shank portion of the foot, an im 
proved inner mold of the type referred to having 
a shank stiffener of suitable material incorpo 
rated therein, thereby rendering the inner mold 
less flexible at its shank portion so that the longi 
tudinal arch of the foot will be supported firmly 
in proper Weight-bearing position. 
With the above and other objects and aspects 

in View, the invention will now be described in 
Connection. With the accompanying drawings and 
thereafter pointed out in the claims. 
In the drawings, 
Fig. 1 is a side elevation partly in section of a 

2,138,974 
molding device or “magnetic box' and mechanism 
used therewith for obtaining a mold of the entire 
foot, the foot being shown positioned in the device 
to form an impression; 

Fig. 2 is a perspective view of a measuring de 
vice for determining the heightwise positions of 
different portions of a shoe bottom, the device 
being shown measuring the forepart of a shoe; 

Fig. 3 is a view similar to Fig. 1 showing in Sec 
tion a cast of the foot being formed in the mold 
and illustrating also a device which locates a 
bushing in the cast; 

Fig. 4 is a perspective view of the cast after it 
has hardened; 

Fig. 4d, is a perspective view of the cast With 
its upper surface cut at right angles to the bush 
ing, the cutter being shown in operative position 
in the bushing; 

Fig. 5 is a front elevation partly in section of 
a pressing device in which the cast is mounted to 
form an inner mold, the cast being shown posi 
tioned in the device and having plastic material 
added to its toe end; 

Fig. 6 is an end elevation partly in section of 
the device shown in Fig. 5; 

Fig. 7 is a view of the cast after it has been 
shaped to the form of a last; 

Fig. 8 shows the cast of Fig. 7 being utilized to 
form a pair of molds, the molds being shown in 
Section; 

Fig. 9 is a view of a “Wood's metal' model pro 
duced from the molds shown in Fig. 8: 

Fig. 10 is a view of a wood last reproduced from 
the “Wood's metal' model and illustrates the 
manner in which a hole is bored in the heel por 
tion of the last to receive the last thimble; 

Fig. 11 is a view of the completed wood last; 
Fig. 12 is a view of the Wood last mounted in the 

pressing device and being pressed against the 
upper surface of a flexible profile bed which is 
supported on the table of the pressing device; 

Fig. 3 is a longitudinal Section of the flexible 
profile bed in the pressing device, illustrating the 
operation of pressing an inner mold between the 
bed and the last bottom; 

Fig. 14 is a transverse section taken on the line 
XIV-XIV of Fig. 13; 

Fig. 15 is a fragmentary view on an enlarged 
Scale of a portion of a flexible fence used in press 
ing the inner mold; 

Fig. 16 is a view of the completed inner mold 
resting on a plate to dry; 

Fig. 17 shows the inner mold tacked to the bot 
tom of the Wood last illustrated in Fig. 11; 

Fig. 18 is a longitudinal Sectional view of the 
'magnetic box' being utilized to form a cast of 
the lower portion only of a foot; 

Fig. 19 shows a conventional last mounted in 
a molding box to produce a bed or plate contain 
ing an impression of the lower portion of the last, 
the box being shown in section; 

Fig. 20 is a transverse Sectional view taken 
through the forepart of the last shown in Fig. 19; 

Fig. 21 is a view partly in section illustrating 
the manner of pressing an inner mold for a rela 
tively normal foot; 

Fig. 22 is a perspective view of the completed 
inner nold; and 

Fig. 23 is a longitudinal Sectional view of an in 
ner mold provided With a Shank piece or stiffener. 

In making inner molds for shoes, in accordance 
With one aspect of the method illustrated herein, 
a plaster cast is first made of a foot which may 
be normal or abnormal and defective with re 
spect to the positions of its arches so that the 
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2,138,974 
foot is unbalanced and the Weight of the body 
is not distributed evenly on the three weight bear 
ing points of the bottom surface of the foot. 
In making this cast the foot A (Fig. 1) is lo 
cated as nearly as possible in the position it as 
sumes when supporting the weight of the body 
in a shoe appropriate for the foot. A convenient, 
way of making casts of this type is disclosed in 
United States Patent No. 2,057,039, granted Octo 
ber 13, 1936, on my application, Serial No. 672,861, 
filed May 25, 1933, in which an apparatus re 
ferred to as a “magnetic box' is utilized for mak 
ing a cast of objects such as the lower portion of 
a foot which is Supporting the Weight of the body. 
As shown in the patent referred to, the “rnag 
netic box' comprises an electromagnet 20 con 
trolled by a rheostat 22, shown diagrammatically 
in Fig. 1, and provided with pole pieces 24 hav 
ing grooves at their upper ends forning a guide 
way 25 in which is mounted a rectangular con 
tainer 26, the sides of the container which engage 
the pole pieces being composed of magnetizable 
material Such as iron or Steel, and the other two 
sides being formed of non-magnetizable material. 
Mounted inside the container is a Supporting 

member 28 comprising three relatively adjustable 
sections pivoted to the sides of the container and 
carrying on their upper Surfaces a mass of loose 
magnetizable particles or balls 30 which are 
adapted to conform readily to the shape of an 
object pressed against thern. As described in the 
patent mentioned, the Supporting member 28 nay 
be adjusted before an impression is made in the 
particles by means of a hand wheel 32 and mech 
anism 33 associated therewith to position the 
different sections of the support 28 in accord 
ance With the longitudinal contour of the bot 
tom surface of the foot to be operated upon or, 
if desired, in accordance with the heel height 
and toe Spring of a last or a shoe appropriate for 
Such foot. The foot is held in a position which is 
as near to the correct position as it is possible 
to attain and is then pressed into the magnetiz 
able particles with about half the Weight of 
the body to form an impression of the lower por 
tion of the foot after which an electric current, 
is passed through the magnet. The magnetic flux 
passes into the magnetizable side walls of the 
container 26 and sets up a magnetic field in the 
space occupied by the particles 33 to magnetize 
the latter and thus render then innobile so 
that the impression will be retained. The de 
vice is preferably mounted on a base 3 provided 
with a supporting table 33 which surrounds the 
device and is adjustable heightwise relatively 
thereto. 
In Order to locate the foot A exactly in the po 

Sition it assurines in a finished shoe, it is ad 
vantageous When making the in pression in the 
magnetizable particles to take measurements 
directly from a shoe which has been worn by the 
individual or froin one which is considered proper 
for his foot. The measurements are taken at the 
forepart or ball polition of the insole of the shoe 
and at the heel-seat portion and are transferred 
to the impression in the magnetic box to permit 
adjustments to be made to bring corresponding 
portions of the impression into the same horizon 
tall plane relatively to the table 34. 
The transferring of these measurements may 

be accomplished with the aid of a device illus 
trated in Fig. 2 and comprising a base 38 hav 
ing a standard or post 38 mounted perpendicul 
larly therein. At its upper end the standard is 
enlarged and supports a shaft 40 which is lo 

3 
cated at right angles to the standard and is ro 
tatable therein, a screw 4 being provided for 
locking the shaft 0 against rotation should it 
be desired to set the device to retain a particular 
measurement. At its outer end the shaft 49 car 
ries a relatively long rod 46 which is adjustable 
lengthwise and is retained in position by a set 
Screw 48. The lower end of the rod 45 forms an 
indicator for engaging the upper surface of an 
insole of a shoe and measuring the heightWise 
positions of its forepart and heel portions, as 
shown in Fig. 2. A small depending rod 50 is 
fastened by a collar 5 to the rotatable shaft. A 
adjacent to the standard 38 and is provided at its 
lower end With a pointer which passes over a 
stationary scale marked on an arcuate plate 52 
secured by screws 54 to one end of the base 3S 
so that the heightwise positions of the forepart 
and heel portions of the shoe Will be indicated on 
the Scale. 
The procedure followed in bringing the bot 

ton Surface of the impression into the Sarne 
horizontal plane as the upper surface of the 
insole is as follows: When the measurement of 
the forepart of the insole of the proper shoe B 
has been taken, as shown in Fig. 2, the end of 
the indicator rod 46 is placed against the bot 
ton of the forepart of the impression in the mag 
netic box and the table 34 is raised or lowered 
until the pointer 50 indicates on the Scale 52 that 
the impression is located in exactly the same 
horizontal plane relatively to the table 34. A 
measurerinent is then taken of the upper Sur 
face of the heel-seat portion of the insole and the 
indicator is placed over a corresponding portion 
Of the impression. If this portion is not located 
in the same horizontal plane relatively to the 
table the rear section of the support 28 is ad 
justed by the hand-wheel 32 until the scale shows 
that the heel portion of the impression is po 
Sitioned in such plane. The individual then 
places his foot again in the impression and the 
current of the magnet is turned off to permit the 
particles or balls 30 to be readjusted or posi 
tioned again in conformity with the foot, the lat 
ter now being positioned as it will be in a shoe. 
After the impression has been perfected the cur 
rent is turned on and the foot is removed from 
the box. 
The impression is next lined With a thin sheet 

of limp flexible material such, for example, as 
rubber or silk cloth dipped in wax, this lining 
material being indicated in Fig. 1 by the refer 
ence numeral 56. The foot is coated up to the 
ankle with “Waseline' or any suitable grease and 
is placed in the impression to conform the lining 
56 to all portions of the impression. The lining 
material which extends out of the impression is 
spread smoothly over the top surface of the par 
ticles adjacent to the impression. 
A molding box or hood is now placed around 

the foot A in order to obtain a mold of all por 
tions of the foot which extend above the impres 
sion, the bottom of the molding box resting on 
the flexible sheet of lining material 56. As 
shown in Fig. 1 the molding box or hood is made 
in two main parts, a front section 58 which 
is substantially triangular in shape, as seen in 
side elevation, and is arranged to enclose the 
upper portion of the forepart of the foot back 
Substantially to the ankle bone, and a rear sec 
tion 60 for surrounding the heel portion of the 
foot rearwardly of the ankle bone, each of these 
sections being made in two separate pieces. The 
sections 58 and 60 meet approximately at oppo 
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site sides of the ankle bone to form the complete two sections, for example, when the heel height 
cover or hood. The heel section 60 of the hood 
is provided at one side with an outwardly pro 
jecting flange 6 formed thereon adjacent to the 
section 58. Passing horizontally through this 
flange are a pair of screws 62 which project be 
yond the flange and are Surrounded by compres 
sion Springs 64 which bear at one end against the 
heads of the Screws and at the other end against 
the flange 6f. The screws 62 are threaded into 
a vertical plate 63 which is substantially equal in 
dimensions to the flange 6, this construction 
permitting the flange and the plate 63 to be 
spread apart to receive between them another 
plate 66 which may be slid inwardly to within 
One-quarter of an inch of the foot, thus forming 
a break or parting line upon which the plaster 
mold may be separated after it has hardened. 
The construction at the opposite side of the Sec 
tion 60 is substantially the same as has just been 
described, the outer portions of the slide plates 
66 being bent at right angle to provide conven 
ient means for adjusting them toward or away 
from the foot. The two parts of the heel sec 
tion 60 are yieldingly secured together at the 
rear end of the section in the manner similar 
to that described above by horizontal screws 68 
passing through rearwardly projecting flanges 69, 
a third slide plate 70 being inserted between the 
flanges and extending toward the heel of the 
foot to form a dividing line at the back end of 
the mold. 
The hood section 58, covering the forepart of 

the foot, is likewise formed in two parts, one of 
them having an upstanding flange 72 extending 
lengthwise of its Central portion Which is yield 
ingly. Secured through similar Screw and Spring 
arrangements 73 to a narrow plate T4 clamped 
to the opposite member of the section 58 by wing 
nuts 5 bearing against Small angle plates 78 
formed on the upper side of said opposite mem 
ber, the wing nuts 75 being forced against the 
angle plates by compression springs (not shown) 
surrounding the screws 76 and bearing against 
their heads. The flange 72 and plate 74 can be 
separated to receive between them a plurality of 
slide plates 80 (shown herein as three), the in 
ner edges of which are shaped or conform Sub 
stantially to the longitudinal contour of the in 
step and toe portions of a fairly normal foot. 
The plates are slid toward the foot after it has 
been positioned in the impression until they are 
located about one-half to one-quarter of an inch 
away from the foot and thus Serve to form a di 
viding line upon which the plaster mold which 
is to be formed over the forepart of the foot 
may be readily broken and separated. It will be 
seen that the above construction permits the 
various slide plates to be adjusted inwardly to 
Ward the foot any desired amount and the Springs 
between the heads of the screws and the plates 
or flanges on the different sections will exert 
Sufficient pressure to hold the plates in their ad 
justed positions. Moreover, the plates 80 over 
the forepart of the foot can be changed readily 
when operating on feet which vary in shape. 
The forward Section 58 of the hood is also 

provided at each side, adjacent to the section 60, 
with a movable segment 82 which is pivoted at 
the lower portion of the section on a pin 84 and 
is arranged to be rotated into engagement with 
the adjacent edge of the section 60 to close the 
opening formed between that section and the 
section 58 when the latter is positioned at such 
an angle as to leave an opening between the 

of the foot, as determined by the shoe, is great 
enough to cause the forward Section 58 to Slant 
downwardly at a considerable angle. The size of 
this Segmental opening will of course vary with 
the shapes of different feet and with the heights 
of the heels desired on the finished shoes. 
cordingly, the segment 82 is made large enough 
to cover any opening that may possibly occur. 

Plaster of Paris is now poured around the foot 
through the opening at the top of the hood sec 
tions. The foot is covered with plastic material 
Well above the ankle bone So that the molds Will 
Contain an impression of the entire upper portion 
of the foot. After the plaster of Paris has set 
the slide plates of the hood section 58 are slid 
away from the foot and that section is removed. 
In order to insure that the forepart mold will 
be repositioned in the box in exactly the same 
position after the foot is removed therefrom, the 
usual practice is to break the mold on the part 
ing line at the ankle bone and on the line that 
extends over the instep portion of the foot to 
form two mold sections 84 (Fig. 3). These two 
Sections are then removed to permit removal of 
the foot after which the two pieces may be placed 
back again in their original positions against the 
heel mold 86 which has remained in position in 
the box inside the heel section 60 of the hood. 
The plaster of Paris molds are shown in sec 

tion in Fig. 3 in a proper position for forming 
a cast of the entire foot. The forepart mold 84 
registers perfectly with the impression in the 
in agnetized balls and meets the heel mold 86 on 
the line 88 upon which it was separated there 
from. The reason for forming a parting line at 
the rear end of the heel mold 86 is to permit this 
mold to be easily removed from the heel portion 
of the cast of the foot after the cast has set so 
that this mold may be used again should it be 
desired to make more than one cast of the foot 
from the Same noids. Before pouring the plaster 
of Paris into the inold to form the cast the inside 
of the mold is greased in the usual manner. 
An important part of the present method of 

making inner molds is the maintaining of the 
cast of the foot precisely in the same position 
throughout all Steps of the process. In other 
Words, the position in which the foot was original 
ly placed when making the impression, which cor 
responds to the position which it will assume in 
a shoe when supporting the weight of the body, 
should be retained throughout the entire pro 
cedure in order to obtain the most satisfactory 
results. In order, therefore, to insure that the 
cast can be Subsequently positioned in exactly the 
Same position as when it was made, a bushing 
96 is molded into the heel portion of the cast, 
this bushing being located absolutely vertical 
to a predetermined plane of reference herein dis 
closed as the horizontal and thus bearing a 
definite aligular relation to the bottom surface 
of the cast. The bushing 99 inay be positioned 
in the mold by a device similar to that shown 
in Fig. 3, this device comprising a, base plate 92 
arranged to rest on the table 34 and having an 
upwardly extending hollow post, 94 in which is 
teleSCOpically mounted a shaft 93 which is ad 
justable relatively to the post and is held in 
adjusted position by a Set screw 98 threaded into 
a bOSS on the post. The upper portion of the 
shaft 96 carries a rotatable rod 39 positioned at 
right angles to the shaft and adjustable length 
wise relatively thereto, a set screw 32 being pro 
vided for securing the rod in adjusted position. 
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At one end the rod OO is provided with ears O4 
between which is pivotally mounted on a pin 
06 another rod 08, the upper portion of which 

is flattened off at opposite sides to engage the 
ears 04. The lower portion of the rod 08 is 
cylindrical in shape and is arranged to hold the 
bushing 90 which can be slid on the rod with 
Sufficient friction to hold it temporarily thereon. 
At its upper end the rod 08 carries a 'spirit” 
level iO of any suitable type for determining the 
exact angular position of the rod relatively to the 
horizontal plane of reference. The adjustments 
provided by the rotatable mounting of the rod 
09 and the pivotal arrangement of the rod 08 

permit a universal adjustment to be obtained by 
Which the bushing 90 can be located in the mold 
absolutely vertical with the aid of the spirit level 

0. As shown in Fig. 3, the bushing S is of 
Sufficient length to extend a substantial distance 
into the mold which is to be filled with plastic 
material to form the cast, the lower portion of the 
bushing being split and flared outwardly to cause 
it to become embedded in the plastic material 
and thereby prevent it from subsequently turn 
ing or dropping out. 
When the bushing 99 is located in the proper 

position in the opening in the molds, plaster of 
Paris 2 is poured in to fill the mold substan 
tially to the top. The plaster of Paris is allowed 
to Set Sufficiently to permit the cast to be re 
moved from the molds after which the separate 
Sections of the upper molds are carefully removed 
and the cast is lifted out of the impression in the 
magnetic box. Fig. 4 shows the cast 20 as it 
appears at this stage of the process with the 
bushing 90 permanently embedded in its heel por 
tion and positioned so that it bears a definite an 
gular relation to the bottom surface 24 of the 
cast. 
The plastic material at the top of the cast is 

leveled off before the cast has compietely set to 
form a Smooth flat surface thereon which is per 
pendicular to the bushing 3 and therefore ex 
actly horizontal when the cast is located so that 
the blishing is vertical. One convenient way of 
forming this flat surface on the cast so that it 
Will be perpendicular to the bushing 98 is illus 
trated in Fig. 4d. A cutter 4 is rotatably 
mounted on the cast by means of a pilot 6 which 
enters the bushing 90, the pilot being located at 
right angles to a transverse blade 7 which is 
Secured in a slot in the shank portion of the 
Cutter by a binding screw 8. The upper end 
of the shank of the cutter carries a handle 2: 
by which the blade may be rotated to cut the 
plastic material while it is still in a semi-piastic 
Condition, thus forming on the upper side of the 
cast a Smooth flat surface 22 which is perpen 
dicular to the bushing 90. The surface 22 on the 
cast may of course be formed in other ways, for 
example, the piastic material at the top of the 
Opening in the molds may be leveled off at right 
angles to the bushing while the material is still 
in a plastic condition with a trowel or other suit 
able instrument. The method illustrated herein, 
however, is believed to be preferable because of 
its simplicity and accuracy. 
The cast 20 is next shaped to the form of a 

last by adding plastic material to its toe end, 
reducing the height of its heel portion, and 
Smoothing off the irregularities at the ankle bone, 
instep and heel portions Without, however, alter 
ing the shape of the bottom Surface of the cast. 
In order to add material to the toe portion of the 
cast. Without altering the shapa of its gotton Sur 

5 
face or varying the angular relation of that Sur 
face to the horizontal, the cast is mounted in a 
pressing device illustrated in FigS. 5 and 6, and 
constructed and arranged to hold the cast rigidly 
in the position in which it was made. The preSS 
ing device comprises a rectangular base 26 Sup 
ported by legs 28 and having bolted to its upper 
side a supporting plate 3. Adjacent to the 
four corners of the supporting plate are upstand 
ing posts or standards 32 the lower ends of which 
pass through holes in the plate and are threaded 
to receive nuts 34 which bear against the under 
surface of the plate and clamp the posts rigidly in 
upstanding positions. 
At their upper ends the posts 32 support an 

other plate 36 which is secured thereto by nuts 
38 and has a pair of ribs 40 projecting upward 

iy adjacent to its opposite lateral edges to increase 
its strength. Secured to the under side of the 
plate 36 by screws are two L-shaped members 
42 which extend widthwise of the plate at right 

angles to its longitudinal median line and forrin 
a guideway for a slide member 4t. The slide 
A4, as shown in Fig. 5, is positioned transversely 

of the plate in the guideway 42 by a spring 
pressed pin 46 mounted in a collar or bushing 
48 threaded into an opening in the slide, the 

pin being urged upWardly by a compression Spring 
53 housed in the bushing so that the pin will be 

caused to snap into a hole in the plate 39 When 
the slide is moved widthwise until the pin regis 
ters with the hole. 

he slide 44 has a bOSS 52 projecting down 
Wardly near its right-hand end, as viewed in Fig. 
5, this boss being located on the longitudinal 
median line of the plate and having a vertical 
opening into which is threaded a hollow stud or 
spindle 54 the lower portion of which projects 
down Wardly for a considerable distance at right 
angles to the plate 36 and is split radially to 
permit it to be spread or enlarged, thus increas 
ing its diameter. The inside of the spindle 5A 
is also threaded and a tapered draw bolt 56 is 
mounted therein, the inner end of the bolt being 
provided with a transverse pin which is arranged 
to be engaged by ears formed on the shank por 
tion of a hand-wheel 58 which may be inserted 
in the opening in the boss 52 through a trans 
verse slot. 60 in the plate 36 and then rotated 
to thread the draw bolt farther into the spindle 
and thus cause the thick end of the bolt to Spread 
the lower portion of the spindle. Before the 
spindle is enlarged by the draw bolt it fits inside 
the bushing 90 in the Cast 24. The cast is 
positioned in the machine, therefore, by pressing 
the bushing 90 over the Spindle 54 and spread 
ing the latter With the draw bolt 56 until the 
cast is locked rigidly in position. 
Near the opposite end of the slide 4, as 

Viewed in Fig. 5, is a pair of L-shaped strips 
62 which are secured by Screws to the botton 

Surface of the Slide and extend lengthwise of the 
central portion thereof to provide a guideway 
in which is slidably mounted a small T-shaped 
slide 64 having a cylindrical projection S6 
extending downwardly therefrom. The projec 
tion 66 is bored vertically and threaded to re 
ceive the shank portion 6 of a last engaging 
abutment Or toe rest 68 (Figs. 5 and 6) Which is 
adjustable heightwise by raeans of the threads 
and is adjustable longitudinally of the pressing 
machine with the slide upon which it is mounted. 
The slide 64 is secured in adjusted position in 
the guideways 62 by a pair of binding screws 
threaded into oppoSite ends thereof. The last 
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engaging abutment 88 is connected to the Shank 
67 by a ball and Socket joint, as Silo Wii in Fig. 

6, so that the abutment Cain accommodate itself 
readily to the shape of the toe polition of a la St. 
The abutment is also clirved transversey to Con 
form more closely to the transverse convexity 
of the last and is preferably coveiled With a layer 
of felt and/or leather to prevent it from Scairing 
the last. The last engaging abutment 8 is not 
used When natei'ia is being added to the fore 
part of the cast 26 but is utilized later in the 
process, aS Will appear hereinafter. 

Slidably mounted on ea. Ch of the foul Ligrigints 
or standards 32 is an elongated sleeve if 2 the 
lower end of which is enlarged and provided With 
a shoulder for Supporting a rectangular plate Gr 
table 4, the table having a hole forined at each 
of its four corners to fit the Sinailei portions of 
the sleeves 32. Set Screws & 5 threaded into 
the opposite ends of the table secure it rigidly to 
the sleeves. A pair of longitudinal reinforcing 
ribs i6 project downwardly fron the under 
Side of the table to strengthen it, and prever 
bending or Warping under Substaitial pressure. 
The table 4 is raised and lowered on the 

Standards f32 by means of a hydraulic jack, in 
dicated in Figs. 5 and 6 by the numerai i8, this 
jack being of any suitable or conventional type 
and having a handle 8 by which it is operated. 
The jack actuates a relatively large shaft, 82. 
Which extends upwardly and at its upper eind 
engages the under side of the table it, thus 
Supporting the table and the sleeves 3 which 
slide on the standards i32. 
Vided with suitable mechanism (not shown) for 
level'Sing the direction of movement of time act 
ated shaft 82. 
The sleeve a 3 on the forward post 32 at the 

left-hand side of the machine, as viewed in Fig. 
5, carries a collar 84 which is adjustably secured 
thereto by a thumb screw 83 and has a lateral 
projection 88 which is bored vertically and car 
ries a bushing 9 in which is mounted a contact 
pin 92. it he lower portion of the pin 82 is con 
Inected by a Wire 94 to an electric bell 95 lo 
cated under the base of the machine, the bell 
being connected to batteries 33 which, in turn, 
are Wired to the base at 23, thus compieting the 
circuit. The left-hand post 32 has secured to 
its upper end by the nut $8 a stationary arm 
262 which has a downwardly extending boss 333 
in which is adjustably secured by a thumb screw 
23 a measuring rca 233 having a scale formed 
On its forwald Side, the scale being graduated 
into eighths of an inch. The mechanism just 
described does not enter into the present part, 
of the proceSS and accordingly a full explanation 
of itS mode of operation will be given hereinafter. 
The cast 2G is mounted on the spindle S8 and 

the hand-wheel 58 is inserted and rotated to 
Spread the spindle and thus lock the cast, rigidiy 
in position, as shown in Figs. 5 and 6. A half 
insole pattern 23 9 appropriate for the foot from 
which the cast was made is next cut from ineavy 
paper' or cardboard and placed on the table 53 
So that it lies in the proper position under the 
forepart of the cast, thus determining the length 
and shape of the forepart of the last, which is 
to be made. The table is raised by the jack 3 
until the pattern 2 is contacts with the oai poi 
tion of the cast aid the toe end of the pattern is 
elevated slightly to bring it into engage:Rhent 
With the cast by inserting thin Wedges & 2 of felt 
or leather between the pattern and the table. A 
fence of “Plasteline' cit modeling clay 2: 3 is 

he jack is pro 
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now formed around the paper pattern, as shown 
in Figs. 5 and 6, and plaster of Paris 2:6 is poured 
into the enclosure until it just Cove:S the tops 
Of the toes. 
set and the table 4 is lowei'ed to permit the 
i"enoval of tile cast is on the pressing machine. 
The plastic material 2 is which has been added 

to the toe portion of the cast, is now smoothed 
up and shaped to the form of a last, the paper 
pattern 3 , wihich has adhered to the botton 
sulface Gi the cast, being used as a guide for de 
- - ; the siape and iength of tile toe end of 

In adding tine iilaterial to the cast the 
pattern 2 should be positioned on the table 4 
so inai, it extends approxii.11ately one inch beyond 
the cinds of the toes, thei'eby adding Substantially 
iii.ee Sice gizes to the engin of the cast before 
it is shaped to the form of a last. As Stated 
above, the cast is also Silcotined up at other por 
tions to eiiminate irregularities such as those at 
tie ankle benes and the instep portion but the 
(Ci'Si iiial shape of the bottom surface of the cast 
is retained. The rear portion of the cast is re 
duced in height to approximately three inches 
it is causing it to conform more closely to the 
Sage of a, conventional last. In 'educing the 
height of the cast, the flat Surface 22 at the 
top of tie c3S, Inay be placed against a iiat Sul'- 
face os plate Which Will &ct as a gage relatively 
to Wiicin a citizer Stich, for example, as a circulal' 
saw, may be passed through the rear portion of 
the cast, approximately three inches from the 
bottoim surface of its heel end and parallel to the 
surface of the plate against which the cast is 
positioned. in this way - a new Surface 2:8 is 

he reduced cast 323 (shown in Fig. 7) for lined on the 
Which is located at Fight angles to the bushing 30 
and bears the same angular relation to the bot 
to surface i£4 of the last-shaped cast as the 
flat surface 32 of the original cast bore to Said 
Surface. 

the last-shaped cast 32 is now utilized in the 
forming of a pair of plaster molds fron Which 
is produced a last modei Suitable for use in a last 
lathe to reproduce a, Wood last. The last 223 is 
i;3, coated witin sheiae ii order to cause "Plaste 
line' or in Odeling clay to adhere nor'e leadily 
to its cuic; Sui face. A parting line 232 (Fig. 8) 
is formed around the Widest portion of the cast 
by placing one ai'in of a carpentel's Square or 
other Suitable instrument against the side of the 
cast, while the latter is located in an upright 
position of a fiat Surface and then in Oving the 
square around the priphery of the cast While 
keeping the other arm of the Square in contact 
with the flat Sui face, thus Scratching a mark 
around the widest portion of the cast to establish 
the proper parting line for lipper and iOWer 
molds. A fence is formed around the cast With 
the modeling clay, the lower side of the fence co 
inciding with the parting line 232. The portion 
of the cast below the fence is then greased to 
prevent plastic material from adhering thereto 
and the cast is supported in a molding box or 
flask 223 while piaster of Paris is poured in to 
form a lower mold 226. After the Imold 226 has 
set, the modeling clay is Scraped off the last, its 
upper portion and the upper p2its of the side 
Walls of the mold 225 are greased, and plaster of 
Paris is poured over the cast while it is resting 
in the lower mold 225 to produce an upper mold 
228. When the upper mold 228 has hardened the 
node 223 is removed and the holds are utilized 
to produce a “Wood's metal' duplicate 239 ap 
propriate for use as a model in a last lathe. The 

The plaster of Paris is allowed to 
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material known as “Wood's metal' is commonly 
used for such purposes and comprises a com 
position containing four parts tin, eight parts 
lead, fifteen parts bismuth and three parts cad 
mium. It has a melting point of about 158 F. 
In forming the “Wood's metal' model 230, which 
is illustrated in Fig. 9, the molds 226, 228 are 
placed in a revolving frame or box and rotated 
rapidly While the material is setting, thus causing 
the model to have a hollow interior 232 which 
greatly reduces its Weight. The model 235) is 
now utilized as a model in turning a Wood last in 
the usual manner in a last turning lathe, the 
Wood last 234 being illustrated in Fig. 10. The 
Wood last 234 is provided with a hingle 236 and, 
with the exception of its peculiar shape and the 
Onission of a last thinnbie at its heel portion, 
generally resembles conventional lasts in common 
Se. 
In Order that the girth measurements of the 

Wood last Will be somewhat less than measure 
ments taken fron corresponding portions of the 
foot, it is customary in turning the last from the 
“Wood's metal' model to reduce or 'shrink' the 
girth measurements of the Wood last in the last 
lathe or in some other suitable manner from one 
eighth to One-quarter of an inch, the length of 
the last, however, being kept the same as that of 
the last model. In order to locate a thimble in 
the Wood last in the proper position relatively to 
its bottom surface 24, which, it will be noted, 
has been maintained substantially unaltered 
throughout the preceding steps, the flat surface 
28 at the top of the last may be placed against 
a flat gage plate or collar 238, as shown in Fig. 9. 
A dril 2A of the proper size and located per 
pendicularly to the surface of the gage plate 238 
may be utilized for boring a hole in the heel sec 
tion of the last into Which a thimble 244 may then 
be secured. To insure that the Wood last 23A will 
be held Securely against the plate 238 during the 
boring operation a clamping screw 242 may be 
forced against the heel-seat portion of the last, as 
shown in Fig. 10. Fig. 11 illustrates the Wood last, 
234 with the thimble 244 secured in proper posi 
tion in the heel portion thereof, the thimble be 
ing located at right angles to the fiat surface 2 3 
at the top of the last, and bearing the same 
angular relation to its botton Surface 24 as 
the bushing 9e bore to the bottom surface of the 
original cast 20. 
The Wood last 234 is now ready for use inform 

ing the inner mold which is to be made for the 
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foot. Accordingly, the last is located on the 
Spindle 54 of the pressing machine described 
above, and the last engaging abutment 68 is 
adjusted longitudinally until it engages the fore 
part of the last, as shown in Fig. 12. A device 
hereinafter referred to as a “flexible profile bed', 
is mounted on the table 74 of the machine and 
the hydraulic jack or pump f : 8 is operated to 
elevate the table and move the bed into engage 
ment With the bottom surface 24 of the wood 
last. 

Before proceeding further with the description 
of the process, a description of the flexible profile 
bed will be given. This bed is best illustrated 
in FigS. 12, 13 and 14, and comprises a rectangu 
lar frame 246 of substantial height which is open 
at the top, botton and right-hand end, as viewed 
in Fig. 12. Mounted inside the three-sided frame 
246 is a base or bed plate 248 of plaster of Paris 
or similar material, the upper surface of which 
conforms lengthwise to the longitudinal contour 
of a regular last of the same size as the last 234 

and having an 8/8 heel. A number of these 
bed plates may be constructed having Surfaces 
which conform to the contours of lasts of differ 
ent shapes and that bed which is closest in shape 
to the last being Operated should be used. 
Mounted on the bed plate 248 is a relatively 
thick layer of yieldable material 250 such, for 
example, as Sponge rubber and resting on the 
Sponge rubber is a plurality of thin profile plates 
or gage members 252 which are substantially 
irectangular in cross-section, as shown in Figs. 13 
and 14, and have upper edges which are flat 
widthwise. The profile plates 252 are prefer 
ably about one-eighth of an inch thick and are 
provided with three vertical slots 254, 256 and 
253. The left-hand end of the three-sided frame 
246, as viewed in Figs. 12 and 13, is provided with 
a pair of deep grooves (not shown) Which line 
up with the outside slots 25i, 258 in the plates 
25. Secured in these grooves by screws 259 are 
relatively thick horizontal bars 260, 262 (Fig. 14) 
which extend lengthwise of the device and paSS 
through the outside slots 254, 258 in the profile 
plates. The opposite ends of the bars are Sup 
ported in Similar grooves formed in the upper 
portion of a rectangular clamping plate 264 
mounted on the right-hand end of the frame 246 
and arranged for sliding movement longitudinal 
ly thereof to clamp the plates 252 against height 
Wise movement. The opposite lateral portions 
of the clanping plate 264 are reduced in thick 
iness, as ShOWin in Fig. 12, and are provided with 
openings whereby this member is slidably 
mounted on a pair of short horizontal pins 268 
Secured by set ScreWS in opposite sides of the 
frame. A pair of compression springs 268, 20, 
seated in openings in the forward side wall of the 
frame and a similar pair in the opposite side Wall 
bear against the reduced side portions of the 
clamping member 264 and hold this member 
normally at the outer limit of its lengthwise 
movement. A rod 272, Secured against rotation 
in a boss on the left-hand end of the frame by a 
taper pin. 273, and extending longitudinally of 
the device through the central slots 256 in the 
profile plates 252, has threaded on its opposite 
end a hand-Wheel 2 which bears against a 
projection on the clamping plate 284 and deter 
mines the lengthwise position of that member 
on the Supporting pins 266, a ball bearing 276 be 
ing interposed between the clamping member 
and the hand-wheel to reduce friciton. As 
shown in Fig. 13, the central or thicker portion 
of the clamping plate 264 extends inwardly be 
tWeen the opposite side Walls of the frame 246 
and engages the profile plates 252 so that tight 
ening of the hand-Wheel 274 clamps the plates 
rigidly between the left-hand end of the frame 
and the cential portion of the clamping plate, 
therefoy locking them against heightwise move 
ment. Reverse movement of the hand-Wheel 
Will unlock the plates and permit them to be 
moved heightWise of the device when sufficient 
pressure is exerted against their upper edges. 
The flexible profile device is mounted on the 

table is of the pressing machine and the han 
dle 258 is loosened to release the profile plates. 
A thin sheet of conformable material 28 Such 
as lead is laid on the Surface formed by the up 
per edges of the plates, as shown in Fig. 12. The 
table 4 is then raised by the jack 8 to bring 
the thin sheet into engagement with the bottom 
Surface of the last, thereby forcing the plates 
to adjust themselves on the rubber support until 
their upper edges conform longitudinally to the 
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contour of the last bottom, the surface thus 
formed, however, being flat width Wise. It Will 
be seen in Fig. 13, that the Surface formed by 
the upper edges of the plates conforms to Some 
extent to the longitudinal contour of the last 
bottom even before the table is raised, on a C 
count of the bed 248 resting on the table. The 
sponge rubber layer 250 provides a Sufficient 
yield to allow the plates to move heightwise until 
their upper edges conform the lead sheet 28 
exactly to the lengthwise contour of the last bot 
tom. The profile plates 252 are then locked in 
position by the clamping plate 264. 
While the profile bed is engaging the last bot 

tom in the position shown in Fig. 12, the Scale 
288 and the contact pin 92 in the collar 8 are 
adjusted in the arm 232 and on the sleeve 2 
to determine the thickness of the inner mold 
which is about to be pressed on the profile bed. 
At those portions of the foot which are in a Sub 
stantially normal or balanced condition the inner 
mold may be made one-eighth of an inch thick 
although in cases of leg shortage the thickness 
may be made as great as is necessary to Over 
come such shortage. Consequently, while the 
profile bed is contacting with the bottom Surface 
of the last, 234, the Scale 208 and contact pin 
92 are brought into engagement with each 

other, as shown in Fig. 12. This indicates the 
relative heightwise positions of the last and bed 
When the two are contacting without an innel 
mold between them. The collar 84 is firmly 
secured to the sleeve i72 by the thumb screw 86 
and the table is lowered to permit the Scale to 
be adjusted downwardly an amount Which cor 
responds to the thickness of inner molds desired 
at substantially normal portions of the bottom 
of the foot. 

Figures 12 and 13 illustrate the manner of set 
ting the scale and contact pin to produce an in 
ner moid having a thickness of one-eighth of an 
inch at substantially normal portions of the foot. 
When the table is raised again during the press 
ing operation the bell 98 will ring when the pin 
SS2 contacts with the lower end of the Scale 288, 
thus notifying the operator that the table should 
be raised no farther. 
When the profile bed has been conformed to 

the contour of the last bottom in the manner de 
scribed, the table 74 is lowered to permit the ma 
terial which is to form the inner mold to be 
placed on the lead plate 28 under the Wood last 
234. This material comprises ground cork mixed 
with an adhesive binder such as pyroxylin ce 
ment to form a plastic pliable mass 28) Which 
can be readily molded into any desired shape 
when in a plastic condition and which Will dry 
out to form a firm but somewhat resilient men 
ber that will retain its shape indefinitely and a C 
cordingly is well adapted for supporting a foot. 
After the ground cork composition has been 
spread fairly evenly over the lead plate 278, the 
table is elievated again until the Cork is located 
only a short distance from the bottom surface of 
the last. A flexible profile fence 282 is placed 
on the lead plate 28 and is wrapped around the 
last to confine the ground cork Within an area. 
which conforms to the periphery of the Widest 
portion of the last. 
This flexible profile fence, as illustrated on an 

enlarged Scale in Fig. 15, comprises a plurality 
of thin narrow plates 284 of substantial height 
provided with centrally located slots 285 through 
which is threaded a long strip 288 of conform 
able material, Such, for example, as lead, the 

2,138,974 
thickness or height of the strip being considerably 
less than the heights of the slots 286 So as to per 
mit a substantial heightWise movement of the 
plates relatively to the strip. The fence 282 is of 
sufficient length to Wrap around the largest last 
to be operated upon and, when once conformed to 
the periphery of the last and to the shape of the 
upper Surface of the profile bed, Will tend to re 
tain such shape until force is exerted to straight 
en the lead strip 288. 

After the flexible fence 282 has been arranged 
around the last, the profile bed is again elevated 
to press the ground cork composition between the 
last bottom and the lead plate resting on the up 
per surface of the bed. As Stated above, upward 
movement of the table is continued until the 
cale 208 contacts with the pin 92 and rings the 

bell 96 to indicate that the desired thickneSS of 
inner mold has been formed under those portions 
of the last which correspond to the substantially 
normal portions of the bottom of the foot. The 
inner mold pressing operation is illustrated in 
Figs. 13 and 14, Fig. 14 illustrating how the inner 
mold appears in cross section at the Shank por 
tion of the last and how the edges thereof are 
confined within the periphery of the last by the 
flexible profile fence 282. It will also be noted in 
this figure that, while the upper Surface of the 
pressed plastic material is curved in exactly the 
same manner as the last, its bottom surface is 
flat Width Wise. 
The ground cork composition is allowed to Set 

under pressure for several minutes to insure that 
it will hold its shape and the profile bed is then 
lowered from the last and the lead plate 28 is 
removed from the profile bed. With the pressed 
inner mold 290 (Fig. 16) resting thereon. The 
lead plate may then be placed on a table Or shelf 
292 and left for about twenty-four hours to per 
mit the ground cork composition to set thorough 
ly. After the inner mold has completely dried 
out so that it will retain its shape permanently, 
the lower or transversely flat Surface thereof is 
covered with a layer 294 or “Celastic' (Fig. 17) 
which is composed of relatively thick fabric na 
terial impregnated with a solution of cellulose Or 
a derivative thereof, as more fully described in 
United States Letters Patent No. 1,256,240, grant 
ed February 12, 1918, on an application filed in 
the name of Stanley Lowell. The “Celastic' layer 
294 is cut to the outline of an insole pattern cor 
responding in shape to the bottom of the last 
from which the inner mold was pressed except 
at the Shank where it is preferably cut Wider to 
Wrap around the side portion of the inner mold 
as shown in Fig. 17. It is painted With acetone to 
Soften the fibers of the fabric and is then posi 
tioned on and pressed against the bottom Surface 
of the inner mold 290. When the “Celastic' lay 
er hardens again through the evaporation of the 
cetone, it will conform to the shape of the bot 

ton Surface of the inner mold and be cemented 
securely thereto. 
The inner mold 299 is now completed except 

for whatever slight trimming may need to be 
done at its edges to conform the cork body por 
tion accurately to the outline of the “Celastic' 
layer 294, which is cemented thereto. After the 
trimming operation has been performed the in 
ner noid is mounted on the bottom of the wood 
last 234, as shown in Fig. 17, and is secured there 
to by tacks 296. The upper surface of the inner 
mold will, of course, fit the bottom of the wood 
last perfectly since it was pressed from this last. 
Moreover, the plastic composition from which it 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 



5 

O 

20 

2 5 

30 

O 

5 

OSition. 

2,188,974 

has been formed will harden sufficiently to per 
mit the inner mold to remain on the last While 
the latter is utilized in making a shoe. 

Fig. 17 illustrates the last With the inner mold 
290 mounted thereon and it Will be noted that 
While the last-engaging surface of the inner mold 
conforms perfectly to the last bottom, the ex 
posed surface 298 covered by the “Celastic' 294 
is Substantially flat Widthwise to conform to the 
shape of the upper Surface of an insole in the 
Shoe Which is to be made on the combined last 
and inner mold. 

It has been found in some cases that an un 
balanced foot will be supported more satisfac 
torily if the exposed surface 298 of the inner mold 
is not left perfectly flat and this surface is there 
fore Sometimes rounded slightly by scraping the 
marginal portions of the inner mold before the 
'Celastic' is applied to make it slightly convex. 
In either case the surface 298 of the inner mold 
Will conform exactly to the upper surface of the 
in Sole of the shoe made on the last and thus will 
prevent any movement of the inner mold rela 
tively to the shoe bottom which would cause dis 
comfort to the wearer or wear out the lining of 
the shoe. After the shoe has been constructed on 
the combined last and inner mold, the latter is 
removed from the last bottom and is ready to be 
inserted in the shoe to support the foot of the 
Wearer. 
As indicated above, the present method also 

Contemplates the production of inner molds for 
Supporting relatively normal feet in stock shoes 
made on conventional lasts as well as inner molds 
for Supporting unbalanced feet in shoes produced 
On Special lasts made for the feet. This modifica 
tion of the process is illustrated in Figs. 18 to 22, 
inclusive. In making an inner mold for a stock 
shoe the foot is located in a substantially normal 
Weight-bearing position and is pressed into the 
magnetizable particles 30 in the container 26 of 
the magnetic molding device to form an impres 
Sion 299 (Fig. 18) of the lower portion only of the 
foot. The proper adjustments are made in the 
Supporting member 28 in the manner already de 
Scribed to position the impression in accordance 
With the position of the upper surface of the 
insole of a stock shoe which has been properly 
fitted to the foot. The impression is then lined 
With a sheet of thin flexible material 56 and 
the foot is inserted again to conform the lining 
material to the shape of the impression, after 
Which the power of the electromagnet is turned 
On full to hold the impression. 
In order that the cast of the lower portion of 

the foot may be subsequently positioned in the 
pressing device in the same position as that in 
which it was located when made, a rectangular 
frame 30G is placed over the impression 299, the 
Opposite sides of the frame extending laterally 
beyond the side walls of the container 26 and 
having mounted thereon a pair of adjustable 
Screws 30 which engage said side walls and may 
be adjusted to locate the frame 300 in a vertical 

The forward side of the frame is 
hinged, as shown in Fig. 18, so that it may be 
opened to permit the frame to be lifted off the 
container after a cast has been formed, a pin 
32 being inserted through a projection on the 
hinged wall of the frame and passing through a 
Similar projection on a fixed portion thereof to 
Secure the hinged wall in operative position. The 
left-hand end of the frame 309, as viewed in Fig. 
18, has a lateral projection 384 which carries 
a Spirit level 306 for indicating the exact position 
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of the frame relatively to the horizontal. After 
the impression has been made in the particles 39 
and has been lined With the flexible sheet, the 
frame is placed over the impression and the 
Screws 30 are adjusted until the spirit level 
indicates that the upper edges of the frame are 
horizontal. 

Plaster of Paris is now poured into the im 
pression 299 to fill the latter and the rectangular 
Space above the impression formed by the frame. 
338, as shown in Fig. 18. The resulting product 
comprises a cast 20 of the lower portion of the 
fact having formed on its upper side a rectangular 
projection 308 the four sides of Which Will be lo 
cated in vertical planes when the bottom Surface 
of the cast is positioned in exactly the same posi 
tion relatively to the horizontal as it was located 
When made. In other Words, the rectangular pro 
jection 398 bears a definite relation to the angular 
position of the bottom surface of the cast 20' 
and provides the means whereby the cast botton 
may again be located in exactly the Same position. 
The last upon which the Stock Shoe was made is 

indicated in Fig. 19 by the numeral 3. A fence 
of modeling clay 32 is formed around the cast 
in a manner similar to that described above to 
determine the depth of an impression of the 
lower portion of the last which is to be made in a 
plaster bed and which is to serve as a bed plate 
against which to press the inner mold for the 
shoe. As shown in Fig. 19, the last 39 is posi 
tioned in a molding box or flask 34 by means 
of three pins 36, 38 and 320 located respectively 
at points corresponding to the normal weight 
bearing points of the bottom surface of the foot, 
these points being at opposite sides of the ball 
portion of the foot and at the central part of 
its heel portion. The pins 36 and 38 are equal 
in length so that the last 30 Will be balanced at 
the forepart in the same position as the foot Was 
positioned when the impression was made in the 
“magnetic box'. The pin 32, supporting the 
heel portion of the last, is of Sufficient length to 
support the heel end of the last in the same posi 
tion as the foot will be supported in the stock 
shoe, the heel height of the shoe having been 
previously measured by means of the measuring 
device 36 illustrated in Fig. 2. Plastic material 
322 is now poured into the flask to cover the lower 
portion of the last up to the clay fence 3: 2. The 
plastic material is allowed to set and the last is 
then removed. The resulting mold or bed plate 
324 is illustrated in Fig. 21, it being shown in that 
figure positioned on the table 74 of the pressing 
device with the cast 20' of the lower portion of 
the foot located in operative position relative 
thereto. The cast 20' is held in the pressing de 
vice by means of a slide 326 mounted in the guide 
ways f42 and located transversely thereof by 
means of a Spring-pressed pin 48". The lower 
side of the slide 326 has projecting therefrom a 
pair of arms 328, 329 which support on their 
lower ends a flat horizontal plate 330 having a 
rectangular flange or frame 332 projecting down 
wardly from its bottom surface. The downward 
ly projecting frame 332 is adapted to fit over the 
rectangular projection 398 on the cast 20' and is 
provided at its opposite sides with binding screws 
334 for clamping the projection rigidly in the 
frame. In this way the cast of the lower por 
tion of a foot may be mounted in the pressing de 
Vice so that its bottom surface bears exactly the 
Same relation to a plane of reference such as the 
horizontal as the impression in the magnetic box 
bore to such plane when made. Moreover, the 
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bottom of the cast is also located in the same 
angular position as the impression of the lower 
portion of the last 3 in the bed plate 324 is lo 
cated. 
The scale 298 and the contact pin 92 are ad 

justed to bring them into engagement with each 
Other While the bottom. Surface of the cast is en 
gaging the impression in the bed plate. The ta 
ble is then lowered and the scale is moved down 
Wardly an amount Sufficient to produce an inner 
mold of the desired thickness at the three normal 
Weight-bearing points of the bottom surface of 
the foot. The impression is next lined with a 
layer of “Celastic' material 336 and ground cork 
mixed. With pyroxylin cement to form a plastic 
composition 338 is spread over the “Celastic' 
layer. The table 74 is elevated to cause the 
bottom Surface of the cast 20' to press against 
the plastic composition to form the inner mold. 
The parts are left in this position for a period 
of time Sufficient to permit the material of the 
inner mold to set so that it may be removed 
from the bed plate, after which the table 4 
is lowered and the inner mold. With the “Celastic' 
layer adhering thereto is removed. Fig. 22 illus 
trates the inner mold 340 which has been formed 
in the manner shown in Fig. 21 and shows the 
“Celastic' covering the side portion of the inner 
mold at its shank portion. 
The inner mold 340 is now complete except for 

such trimming or finishing operations as may be 
necessary to remove any projecting edges of the 
"Celastic' material and to Smooth off that por 
tion of the toe end of the inner mold which ex 
tends beyond the end of the cast 20 in Fig. 21. 
After the finishing operations have been per 
formed the inner mold is placed on a shelf or rack 
to dry for about twenty-four hours before it is 
used in the shoe. The present inner mold, like 
that produced from a full sized cast of a foot, 
has a bottom surface which conforms in shape 
to the upper surface of the insole in the shoe in 
which it is to be used. Since the upper side of 
the inner mold Was Shaped from a reproduc 
tion of the bottom of the foot, this side will be 
identical with the shape of the foot when the 
latter is in the position it assumes in the shoe 
while supporting the weight of the body. Conse 
quently, the inner mold will have no tendency 
to slip either heightWise or longitudinally to cause 
discomfort to the wearer. Moreover, since all 
portions of the inner mold contact with the shoe 
bottom, the weight of the body will not distort 
the shape of the upper Surface of the inner mold 
and thus reduce its effectiveness as a support for 
the foot. As stated above, inner molds of this 
type are adapted to be inserted in shoes which 
have been made on regular or conventional lasts. 
If desired the upper or foot-engaging surface of 
the inner mold may be covered with a thin layer 
of fabric material to prevent the stocking from 
contacting directly with the ground cork compo 
sition although such a covering is not necessary 
since the composition drys out thoroughly and is 
not noticeably affected by heat or moisture. 

In cases where the longitudinal arches of the 
feet may require more rigid support to hold them 
in proper position, for example, where a foot 
has been unbalanced or defective in this respect 
for a long period of time so that the returning 
of its arches into a properly balanced position 
may require an inner mold which is relatively 
inflexible at the shank portion, a shank piece or 
Stiffener may be molded into the inner mold dur 
ing the pressing operation, thereby causing the 
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Shank portion of the inner mold to become con 
siderably stiffer than the heel and toe portions 
thereof so that it will afford the desired Support 
for that portion of the foot. 

Fig. 23 illustrates in section how a shank stif 
fener 342 of metal, fiber or other suitable ma 
terial may be incorporated in an inner mold 344 
Which corresponds in all other respects to the 
inner mold shown in Fig. 22. The shank stiffener 
342 is preferably bent into approximately the 
desired shape longitudinally and is located in the 
proper position in the ground cork composition 
338 before the latter is pressed between the sup 
porting bed and the cast 20' or, in cases where 
it is used, against the wood last 234. When the 
material of the inner mold has completely dried 
out, the Shank piece 342 will be permanently em 
bedded in its shank portion, as shown in Fig. 23, 
thereby rendering that portion more rigid longi 
tudinally than the heel and toe portions of the 
inner mold and providing a firmer support for 
the Shank portion of the foot. 

Having described the invention, what I claim 
as new and desire to secure by Letters Patent of 
the United States is: 

1. That improvement in methods of making in 
ther molds for shoes which comprises locating a 
molding member at a predetermined angle to a 
plane of reference, said member having a mold 
ing Surface thereon which is an exact reproduc 
tion of the bottom surface of a foot when the 
foot is expanded under the weight of the body, 
locating a second molding member in a prede 
termined relation to the first, placing plastic 
material between said molding members, and 
forcing One of said molding members toward the 
other while So located and thereby molding said 
plastic material to a shape appropriate for sup 
porting a foot, the proper weight bearing posi 
tion of which is the same as the position in which 
the first-mentioned molding member is located 
relatively to the plane of reference. 

2. That improvement in methods of making 
inner molds for shoes which comprises locating 
a molding member relatively to the horizontal 
in accordance with the natural position of a par 
ticular foot when the foot is supporting the 
Weight of the body, said molding member being 
an accurate reproduction of the bottom surface 
of the foot when the foot is expanded under the 
Weight of the body, locating a second molding 
member in a predetermined angular relation to 
the first molding member, said second molding 
member conforming lengthwise to the longitudi 
nal Contour of the first molding member but be 
ing relatively flat widthwise, and, while main 
taining the angular relation between said mold 
ing members, pressing plastic material therebe 
tween to produce an inner mold adapted to sup 
port Said foot in its proper weight bearing posi 
tion. 

3. That improvement in methods of making 
inner molds for shoes which comprises providing 
a pair of Solid molds having coacting surfaces 
thereon shaped to produce an inner mold of pre 
determined shape and dimensions, locating said 
molds so that Said surfaces bear a predefined 
angular relation to each other, placing plastic 
material on one of said molds, and, While main 
taining said predefined angular relation between 
said surfaces, moving then toward each other 
to compress the plastic material to form an inner 
mold. 

4. That improvement in methods of making 
inner Inolds for supporting feet in shoes which 

10 

20 

25 

30 

35 

45 

5 5 

60 

65 

70 

75 



10 

2,188,974 
comprises providing a pair of molds of solid ma 
terial, one of said molds having a molding sur 
face thereon which conforms accurately to the 
Shape of the botton Surface of a foot When the 
foot is expanded under the Weight of the body, 
and the other of said molds having a molding 
Surface thereon which conforms to the shape 
of the upper surface of an insole in a shoe appro 
priate to said foot, locating said molds in a pre 
determined angular relation to each other, de 
positing plastic material on one of said molds, 
and, while maintaining Said angular relation be 
tween said molds, moving them to Ward each 
other a predetermined distance to press the plas 
tic material to produce an inner mold. 

5. That improvement in methods of making in 
ner molds for shoes which comprises initially lo 
cating a foot relatively to the horizontal in a COr 
rect weight bearing position and placing the foot 
under the weight of the body, locating a mold 
the molding surface of which is identical to the 
shape of the bottom surface of said foot when the 
foot is expanded under the weight of the body 
in a corresponding position, locating a Second 
mold in a predetermined angular relation to the 
first mold, the molding surface of said second 
mold conforming accurately to the inner surface 
of an insole of a shoe appropriate for said foot, 
depositing plastic material on Said Second mold, 

30 and moving said second mold toward the first 

1. 
mold. While maintaining said predetermined an 
gular relation between said molds to compress 
the plastic material and thereby produce an inner 
mold appropriate for supporting the foot in its 
Correct weight bearing position in said shoe. 

6. That improvenient in methods of making 
inner molds for shoes which comprises locating 
a last relatively to the horizontal in a position 
corresponding to that in which a foot should be 
located relatively to the horizontal in a shoe when 
in correct Weight bearing position and when Sup 
porting the Weight of the body, said last having 
a bottom surface identical in shape with the bot 
tom surface of said foot in Weight supporting 
condition, locating a molding member in a pre 
determined angular position. With respect to the 
bottom surface of Said last, said member having 
a molding Surface thereon which conforms longi 
tudinally to the contour of the last bottom but 
is flatter widthwise, placing plastic material on 
Said molding member, and, While maintaining 
the predetermined angular relations of the last 
and molding member, moving them toward each 
other to compress the plastic material and there 
by produce an inner mold having an upper sur 
face which is complemental to the bottom Sur 
face of said foot when the foot is Supporting the 
Weight of the body, and having a lower Surface 
complemental to the insole in a shoe. 

CLIFFORD K. MACDONALD. 
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