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ABSTRACT OF THE DISCLOSURE 

Slippers having an upper joined to a lower blank of 
elastomeric sheeting material which increases in width but 
the marginal edges thereof taper inwardly and upwardly 
toward the heel where the left and right sides are joined 
in a heel seam which is at least partly forwardly inclined. 
Also, a method of making such slippers including the steps 
of simultaneously cutting and bonding an upper with a 
lower blank having lateral edges which, in the rearward 
direction are from about parallel to divergent, folding the 
lower blank on about its longitudinal axis and bonding 
the folded left and right sides together along a heel seam 
which is at least partly forwardly inclined. 

RELATED APPLICATIONS 

This application discloses subject matter which is 
common to it and to our prior copending applications Ser. 
No. 451,181, ?led Apr. 27, 1965, and 634,426 ?led 
Apr. 24, 1967. 

BACKGROUND AND OBJECTS 

Heretofore there has been a need for strong, sanitary 
and inexpensive footwear and for e?icient methods of 
manufacturing it. This need has been met to a substantial 
extent by the footwear and production methods disclosed 
in our US. Pat. 3,238,079. Plastic slippers fabricated in 
accordance with the teachings of that patent are enjoying 
widespread and steadily increasing commercial use where 
paper slippers (or none at all) were used previously. Con 
sidering the thin guage of plastic foam sheeting which 
must be used to permit economical pricing, and the fact 
that the slippers are held in place on the wearer’s foot, 
in part, by internal elastic tension in the plastic foam 
material, they display a surprising degree of resistance to 
tearing while in use. This is particularly true of slippers 
made in small and medium sizes and—to a lesser extent— 
of larger silppers. However, in the case of the largest 
men's sizes some di?iculties have been experienced. 
With the retention of the slippers in place on the wearer’s 

foot depending as its does on the stretching of the plastic 
material, the slippers must be of smaller dimensions than 
the size of the foot for which they are intended. It has 
been found however that when slippers intended for the 
largest sizes of feet are made small enough to provide the 
requisite internal tenison to keep them in place, they do 
not provide sufficient coverage of the wearer’s heel, and 
when made large enough to adequately cover the heel are 
not stretched su?iciently to keep them securely in place. 
Accordingly a need remains for improvements in plastic 
slippers and methods of making them which make avail 
able both adequate coverage for the wearer’s heel and 
satisfactory retention qualities. 

It is a principal object of this invention to ful?ll this 
need. Other objects of the invention will be apparent to 
those skilled in the art from the following description of 
our footwear and method inventions and certain non 
limiting embodiments thereof. 
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BRIEF SUMMARY OF THE INVENTION 

The foregoing object can be met with a slipper com 
prising an upper attached to a sole or lower blank of 
elastomeric sheet material, the marginal edges of which 
taper upwardly and inwardly at points successively closer 
to the heel. At the heel, the left and right sides of the 
lower blank join one another in a generally upright seam 
which is at least partly forwardly inclined for gripping the 
wearer’s heel. This seam and such other seams as may 
be required to join the upper to the lower blank may be 
based upon any effective method of ‘joinder, such as 
sewing, cementing, thermal sealing, induction sealing and 
the like. The term “elastomeric” is intended to include 
any material, natural or synthetic, ‘ characterized by 
?exibility and stretchy elasticity, and is preferably, though 
by no means essentially, spongy; that is, the material 
preferably includes cellular structure. A preferred ex 
ample of such a spongy material is open-celled poly 
urethane foam, a synthetic elastomeric material which 
may be produced by “blowing” a' polyester resin with a 
diisocyanate compound. Such ‘materials are readily 
available commercially in sheet form from a number 
of suppliers and are readily amenable to the various 
methods of joinder described in our US. Pat. 3,238,079, 
the disclosure of which is hereby incorporated by refer 
ence. 

Generally speaking, the ‘method we have invented 
involves a series of steps, including: bringing a ?rst layer 
of heat-scalable elastomeric material and a substantially 
wider second layer of heat-scalable elastomeric material 
into face-to-face relationship with one edge of each layer 
being substantially aligned with one edge of the other to 
provide in said second layer a covered portion which is in 
face-to-face relationship with the ?rst layer and an 
exposed portion which is not in face-to~face relationship 
with the ?rst layer; in a ?rst bonding operation, uniting 
said layers to form therein the toe portion of a slipper 
by subjecting the ?rst layer and the covered portion of 
the second layer to su?icient heat and pressure to form a 
heat-sealed bond between them in a ?rst narrow region 
having two branches extending away from said sub 
stantially aligned edges and spaced apart from one another 
by approximately the width of the toe and instep of a 
human foot of predetermined size; while still under the 
pressure'tbf said ?rst bonding operation, cutting the mate 
rial of the ?rst and second layers along the ?rst narrow 
region; cutting the exposed portion of the second layer 
along lines extending from the ends of said branches in 
a direction away from the aligned edges of the layers to 
form a blank having its longitudinal axis extending away 
from the said aligned edges and separating the blank 
from the remainder of the material of said layers; folding 
the material of the exposed portion of the second layer 
inthe blank on either side of the longitudinal axis thereof 
into face-to-face relationship in a plane generally perpen 
dicular to the ?rst narow region; and, in a second bond 
ing operation, forming the heel of a slipper by subjecting 
the folded exposed portion of the second layer to sufficient 
heat and pressure to form a heat-sealed bond in a second 
narrow region which is spaced longitudinally of said 
blank from said ?rst layer and is in a plane generally 
perpendicular to said ?rst region. 
Although the terms “first layer” and “second layer” 

may in some contexts connote two separate pieces of ma 
terial, these terms are used herein not only with that 
connotation in mind, but also to refer to diiferent por 
tions of the same piece of material which has been folded 
upon itself to form two or more layers. 

“Heat-scalable material” refers to any supple syn 
thetic polymeric web which may be bonded to itself and 
to other materials by coalescence or melting together 
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under the action of pressure and heat, whether induced 
thermally or electronically. 
When it is stated that edges of the layers are “sub 

stantially aligned,” it is not required that these edges ex 
actly coincide or even be precisely parallel, although such 
is de?nitely preferred from the stand-point of produc 
tion e?‘iciency and avoiding waste of material; it is su?i— 
cient if the edges be approximately parallel and adja 
cent to one another. 
The “face-to-face relationship” referred to above does 

not require the layers to contact one another over their 
entire adjacent surfaces. For instance, the layers may be 
closely adjacent to one another but separated prior to 
bonding by a layer of thin, loosely woven cloth or scrim 
material through which the heat-sealable materials of the 
respective layers may flow during the bonding operation 
to form a seal, thus enveloping and bonding the cloth 
or scrim material in the seal between the layers and en 
abling it to serve as a liner in the ?nished slipper. Thus, 
it is apparent also that the method as stated above com 
prehends the formation of slippers having two or more 
layers of one or more different materials. The usual prac 
tice however will be to employ a single kind of synthetic 
polymer foam webbing material in a construction which 
includes just a ?rst and second layer, except that the ?rst 
layer may, for strengthening and/or decorative purposes 
be folded upon itself in a manner to be described herein 
after. 
The extent to which the second layer is wider than the 

?rst is dependent upon how much of the wearer’s instep 
it is desired to have covered by the slipper, and how 
much waste can be tolerated in the manufacturing proc 
ess. ‘Generally, the second layer will be about 1.5 to 
about 5 times as wide as the ?rst layer, measured between 
the ?rst and second regions. 
The two “branches” of the ?rst narrow region refer to 

those portions of the heat seal between the ?rst and sec 
ond layers which extend respectively along the right 
and left sides of the toe portion of the slipper. These 
branches may meet in the manner of the arms of a V if a 
pointed toe is desired or may meet in the manner of the 
arms of a U or any other suitable manner. 
The aforesaid ?rst and second regions may be continu 

ous or discontinuous, as it is known to produce heat seals 
which are continuous or which are closely adjacent in 
crements of sealed material longitudinally interspersed 
with unsealed or only partially sealed material. When 
the ?rst and second layers are of different colors, this 
provides a vari-colored seal of pleasing appearance. 

Although the cutting of the blank should take place 
while the ?rst region is still under the pressure of the 
bonding operation, this should not be construed as re 
quiring that the bond should be complete at the time cut 
ting takes place. The cutting may occur before, during 
or after formation of the bond. The term “cutting” is in 
tended to be construed broadly to cover cutting, shearing, 
tearing and generally any other suitable mode of separat 
ing the blank from the remaining portions (e.g. waste) of 
the ?rst and second layers. The cutting “along the ?rst 
narrow region” may be performed along the outer edge 
of the region, or even within the region, in which event 
part of the seam remains with the blank and the remain 
der goes with the waste. This cutting operation is best— 
though not essentially-—-performed simultaneously with 
the cutting of the exposed portion of the second layer to 
complete the cutting of the blank in one operation. 
The lines along which the exposed portion is cut pref— 

erably diverge from one another as they extend away 
from the toe portion. Experiments have shown that the 
lines may converge some, but as the angle of convergence 
increases, the height and therefore the gripping capabili 
ties of the heel are reduced. Therefore, it is preferred 
that the angle between the aforesaid lines he in the range 
of about 0° to about 90°. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Illustrative, non-limiting preferred embodiments of the 
present footwear and method inventions are depicted in 
the accompanying drawings, in which: 
FIGS. 1 through 3 are side, front and rear elevations 

(non-wearing position) of a novel slipper corresponding 
with the invention; 
FIGS. 4 and 5 are perspective (wearing position) and 

top plan (non-wearing position) views of the aforemen 
tioned slipper; 

FIG. 6 is a partly sectional schematic illustration of a 
method by which plastic slippers may be produced; 
FIGS. 7 and 8 are sectional views taken along section 

lines 7-7 and 8—8, respectively, in FIG. ‘6; 
FIG. 9 is an enlarged detailed view of a portion of 

FIG. 6; 
FIG. 10 is a top plan view of a fragment of the mate 

rial used in the process as it appears when clenched in 
the die shown in FIG. 9; 

FIG. 11 is a perspective view of apparatus for forming 
the heel seam and of the lower blank folded for insertion 
therein; and 

FIG. 12. is a showing of the slipper after withdrawal 
from the apparatus of FIG. 11, the material removed by 
such apparatus being shown in phantom outline. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

(1) Slipper 
The non-limiting illustrative embodiment of a slipper 

shown in FIGS. 1-5 includes an upper 20 having a folded 
over portion 21 at its rear edge 22. The folded-over 
portion 21 provides extra strength, but may be omitted. 
In such case, edge 22 need not be straight and may have 
various decorative outlines, such as wavy, curved or 
serrated. 
The sole or lower blank 23 is joined to the upper along 

a seam of fused material 24 such as is formed by a 
thermal heat-sealing and cutting procedure and apparatus 
of the type hereinafter described. For convenient descrip 
tion, the lower blank is referred to hereinafter as having 
a toe or covered portion 26—-which is that portion which 
coincides with and is covered by the upper—and a rear 
or exposed portion 27—which includes all of the lower 
blank to the rear of rear edge 22 of the upper. The toe 
portion of the lower blank, and the upper are generally 
horizontally disposed and have a width and a shape which 
are generally conformable to those of a human foot, but 
the shape may be varied freely in accordance with the 
dictates of convenience and fashion. When the upper is 
provided, with a folded-over portion 21, it is bene?cial 
to have that portion joined to the remainder of the upper 
and to the lower in seam 24 as shown in FIGS. 1-5. In 
any event, the rear edge 22 of the upper extends from 
one lateral edge 28 to the other lateral edge 29‘ of the 
lower blank and is free of attachment to said blank 
except at said lateral edges, thereby providing a sort of 
pocket for insertion of the wearer’s toes, which pocket 
may be open, closed, rounded ?at or pointed at the toes, 
as desired. The longitudinal position of rear edge 22 may 
be moved forward or backward as desired so long as 
adequate room for insertion of the wearer’s foot and 
satisfactory coverage of the toes are provided. 

In accordance with the preferred embodiment of the 
invention, the lower blank 23 has a rearwardly divergent 
Width; that is, the width of the material in the blank, 
measured ?at, increases when measured perpendicular to 
the longitudinal axis of the slipper at a plurality of points 
successively closer to the heel. Such divergency may exist 
only in the exposed portion of the lower or in both the 
exposed portion and covered portion, the latter being the 
preferred mode which is disclosed herein. The angle of 
divergence, measured between the marginal edges of the 
?attened lower blank, should be substantial, e.g. at least 
about 10°. Angles of divergence of about 10° to about 
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45° are preferred, with an angle of about l8-20° being 
considered best. Larger angles can be used, but the 
amount of waste material produced in the making of the 
slippers increases as the angle is increased. Thus, when 
we state that the contemplated range of the angle of 
divergence is from about 10° to about 90°, there is no 
intention of ruling out larger angles. “About' 90°” is 
recited merely as the angle beyond which the economic 
penalty associated with widening the angle of divergence 
is believed sufficiently great as to make any further in 
crease undesirable from the stand-point of e?icient manu 
facturing practice. 

It is a feature of the invention that there is, in the 
rear portion of blank 23, a tapering inwardly and up 
wardly of the lateral edges 28 and 29 toward a vertical 
plane 30 (FIG. 3) which passes through the slipper about 
at its longitudinal axis. The material of the exposed por 
tion of the lower bends upward as it passes through this 
plane with the radius of curvature in the bend gradually 
increasing (while the slipper is not being worn) at points 
along the axis successively closer to the heel. At the 
extreme rear of the exposed portion the left 33 and 
right 34 sides of the lower blank join and are bonded 
with one another along a heel seam 31. A portion 32 
of this seam is inclined forwardly to grip the wearer’s 
heel. The remainder of the seam may incline backwardly 
or forwardly to provide a smooth-?tting heel or various 
decorative effects. Preferably, the heel seam 31 is in 
the form of a smooth curve which, at. its lower end, 
lies approximately tangent to the bottom of the lower 
blank, and at its upper end, intersects the marginal edges 
28 and 29 at an acute angle, said angle being measured 
with the slipper folded along its longitudinal axis with 
the inner surfaces of sides 33 and 34 in face-to-face 
contact. 
The slipper of the herein disclosed preferred embodi 

ment is further characterized in that the lower blank 23 
extends as a single, continuous layer of elastomer foam 
material from one marginal edge to the- other, so that 
one and the same piece of material serves as the sole, 
sides and heel of the slipper. Because said layer is prefer 
ably formed into a heel portion by a generally upright 
single seam which unites the material on the left side 
of the longitudinal axis of the slipper to that on the right, 
the sides and rear of the slipper can be formed from the 
folded blank in a single operation without the necessity 
of any horizontal seaming, as is required in most conven 
tional shoe, slipper and moccasin con?gurations. 

In a commercial embodiment of the herein described 
slipper, the radius of curvature of the leading edge of 
the toe portion is about 2". The angle of divergence of 
the lateral marginal edges of the upper and lower, meas 
ured with the lower blank ?attened against a planar sur 
face, is about 18-20°. The upper, measured from the 
front to the rear edge, at the longest point, is about 5" 
long. The folded over portion is about 2" long. The width 
of the upper, measured along its rear edge is about 5%". 
The over-all length of the slipper, measured along its 
longitudinal axis is about 12". The radius of curvature 
of the heel seam is about 41/2". 

Persons skilled in the art will readily recognize that 
slippers of the above-described type may readily be fabri 
cated by hand or by machine and by a variety of methods. 
However, We have found that they can be manufactured 
with particular ef?ciency by the method of the present 
invention, an illustrative preferred embodiment of which 
will be described below. 

(.2) Method 
A preferred embodiment of the above-described method 

is best illustrated in FIG. 6, wherein a ?rst strip or layer 
of thermoplastic, heat-sealable polyurethane open ‘or 
closed cell foam 40, preferably the former, is removed 
from its storage roll 38 and advanced by rollers 62 to a 
folding station 81. The advancing strip of foam material 
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40 ?rst strikes the upright angular element 82 and ap 
proximately % of the width of the material is raised in 
an upright, angular relationship to the advancing main 
portion of strip 40 as shown in FIG. 7. Immediately there 
after, the upright portion 40A is folded over upon the 
main portion of strip 40 as illustrated in FIG. 8. This 
folding is accomplished by the use of form 83, and once 
established, the advancing strip itself tends to serve as its 
own guide means to provide a double layered advancing 
strip of material, the double layer extending approximate 
ly Va the width of the advancing strip. 

Simultaneously, a second strip or layer 48 of the same 
material is advanced from storage roll 47 by guide rollers 
84 and 85, and is brought into face-to~face contact with 
the double-layered strip 40 at feed rollers 58 and 59. The 
second strip 48 may be cellular or non-cellular, although 
foam material is de?nitely preferred, since a more com 
fortable slipper will result. Alternatively, the ?rst sheet 
may be non-cellular material and the second cellular. It 
is also possible to provide a double sole in the slipper. 
For instance, the upper would be either of cellular or 
non-cellular material and the lower would be in two 
layers, one of foam, the other of non-cellular material. 
There would be no departure from the present invention 
in making such modi?cations, since the substitution of cel— 
lular material for non-cellular material or the replace— 
ment of a single strip of one kind or the other with two 
strips, one of each kind, would not alter the sequence or 
relationship of the essential steps in our process. There 
fore, although we will proceed with a description which 
refers to both the ?rst and second strips as being of foam 
material, no intention to exclude any of the above modi 
?cations or others should be inferred. 
The strips 40, 40A and 4-8 are preferably advanced 

through cutting and sealing station 86 incrementally. That 
is, their advancement occurs in a series of successive, 
left-to-right longitudinal movements of equal length, each 
movement being followed by a short period in which the 
strip is stationary. The cutting and sealing station func 
tions each time the material comes to rest, resulting in the 
formation of a series of slipper blanks that are spaced 
apart from one another along the strip of material. How 
ever, those skilled in the art will readily recognize that 
the above method may be practiced with a variety of 
equipment and in different modes. Thus the material may 
be advanced relatively continuously with the fabricating 
steps being preformed by “?ying” punches, cutters and 
dyes. Or, in the preferred embodiment, as previously in 
dicated, material may be advanced incrementally as il 
lustrated in FIG. 6. 
At the cutting and sealing station 86, there is a sta 

tionary lower sealing die '67 having an upwardly disposed 
horizontal die face 51 as illustrated in FIGS. 6 and 9. 
This die is provided with a heating element 53 by means 
of which the die face 51 can be raised to the fusion tem 
perature of the thermoplastic foam material in strips 40 
(including 40A) and 48. Directly above die face 51 and 
in registry therewith is a substantially identical down 
wardly disposed horizontal die face 50 of upper sealing 
die 66 as illustrated in FIGS. 6 and 9. Die 66 is provided 
‘with heating elements 52, similar to heating elements 53. 

Unlike lower die 67, upper die 66 reciprocates ver 
tically. By means of any suitable reciprocating motor 
means 57, the upper die ‘66 is pressed ?rmly into contact 
with the strip 40 and 40A each time it comes to rest and ‘ 
is retracted ‘before the material begins to move again. 
Thus, during those periods when the strips 40 (including 
40A) and 48 are stationary, they are compressed for a 
time between the dies 66 and 67. 
A shearing-type cutter 56 is associated with the upper 

die 66. As will be noted from FIG. 9, the cutter is ?tted 
closely about the entire periphery of die 66. Because 
the die 66 and 67 have vertical walls and meet in sub 
stantially perfect registry, the cutter 56 can separate the 
material clenched in the die from that lying outside of it. 
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In order to more fully disclose how the cutting and seal 
ing operation may be carried out, reference is now made 
to the enlarged ?gure, FIG. 9, showing additional details 
of the cutting and sealing station schematically represented 
inFIG.-6. 
As show in FIG. 9, the cutter 56 is generally in the 

shape of an inverted box which partially encloses upper 
die 66. The cutter includes a base portion 70‘ attached 
to the motor means 57. Side walls 69 depend from base 
70, and a hardened cutting insert 56 is secured in the 
lower edge of side Wall ‘69. This insert ‘56 conforms to the 
exterior surface of die walls 75 and 76 of the upper and 
lower dies ‘66 and 67 and surrounds the upper die. The 
upper die is suspended within the cutter assembly with 
the aid of bolts 7l1 which pass through holes 72 in cutter 
base 70, and threadedly engage the upper die backing 
members 73. The bolts 71 have heads 74 which hang on 
the upper surface of the backing member. Springs 55 are 
'wound about the bolts between base 70 and the upper 
die backing member. The function of these springs will 
become apparent as the description unfolds. 
The normal condition of the dies, that is, their condi 

tion while the strips 40, 40A and 48 are advancing, is 
open. The dies normally have suf?cient clearance be 
tween them to permit the full thickness of the strips or 
layers 40 (including 40A) and 48 to advance between 
them without catching. The stroke of the press actually 
exceeds the aforementioned clearance to the extent neces~ 
sary to drive the cutter insert 56 at least partially below 
the surface'of lower die face 51. However, since the 
springs 55 are interposed between the cutter base and 
the upper die, and because the cutter insert normally 
rides above upper die face 50, upper die 66 must come 
to rest and the springs 55 must be compressed to a sig 
ni?cant extent before the cutter insert 56 drops below the 
lower die face 51. 
When the strips 40 and 48 come to rest, the upper die 

closes down onto the lower die. The size and strength of 
the springs 55 are suf?ciently great to insure that as the 
press closes, those portions of strips 40 and 48 which are 
between the die faces 50 and 51 will be substantially and 
completely crushed therebetween, before the springs 55 
yield to any signi?cant extent under the pressure from 
motor 57. Thus, effective operation of the cutter is pre 
vented until the strips are thoroughly immobilized by 
being clenched between the die faces. FIG. 9 illustrates 
that point in the operation of the cutter die assembly 
when the foam material is collapsed but just before the 
springs yield. 
The condition of the strips 40 and 48 when clenched in 

the dies is further illustrated in FIG. 10. This ?gure 
shows the material from the top with the upper die re 
moved. The aligned edges of strips 40 and 48 are indi 
cated by reference numerals 110 and 111 respectively. 
First, second and third hatched areas 112, 113 and 114, 
hatched with inclined lines, and fourth, ?fth and sixth 
hatched areas 115, 116 and 117, hatched with vertical 
lines, represent the areas of the layers compressed be 
tween die faces 50 and 51. Hatched area 112 is the top of 
a narrow region 64 (FIG. 9) in which the die faces fully 
collapse the elastomeric foam for coalesing and thermal 
ly bonding them with one another. A vertical clearance 
(e.g. 0.020") is provided between those portions of the 
die faces above and below hatched areas 115, 116 and 
117, so that the dies will not fully collapse the exposed 
portion of lower layer 48 in these areas. The clearance is 
provided merely by “relieving” (making upper die higher 
and lower die lower) by 0.010" in the indicated areas. 
Adjacent hatched areas 113 and 114, the die faces are 
at the same elevation as the adjacent area 112, for the 
purpose of~helping to keep the relieved portions of the 
die in parallel-planar relationship. 
The collapsing of the layers 40 and 48 in region 64 

under area 112, and the transmission of heat to the layers 
at a controlled temperature for a predetermined time 
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interval (e.g. 500° F. for about 1/1 second) unites the 
layers to form the toe portion of a Slipper in the lower 
blank. The region ‘64 may be regarded as including two 
branches 119 and 120 extending away from aligned 
edges 110 and 111 of the layers on either side of the axis 
121 of the lower blank. 

In accordance with the present embodiment of the in 
vention, there is only one layer (48) of material under 
areas 115 and 116 and thus no need to bond anything 
together. However, where there are to be two lower lay 
ers, such as when the sole of the slipper is to comprise 
for instance a layer of impervious polymeric ?lm as the 
sole and a layer of elastomeric foam as a cushion insole, 
it could be desirable to omit the relieving of the die faces 
in areas so as to unite the edges of the sole and insole. 
In any event, whether those portions of the die faces 
corresponding to areas 115 and 116 are relieved or not, 
they serve to immobilize the adjacent material of the 
layer or layers to facilitate the cutting operation. 
The cutter 56 (FIG. 9), which extends all the way 

around the upper die, moves downward to sever the 
material within the die from that outside the die. The 
line of cutting is indicated by dashed line 122 in FIG. 10. 
The cutting line extends around the outer edge of the 
?rst region 64, passing through both layers 40 and the 
covered portion of layer 48. The cutting line or lines 122 
extend from the ends of the two branches 119 and 120 
of region 64 in a direction away from the aligned edges 
110 and 111 of layers 40 and 48, thus traversing the 
lower layer 48 and then extending parallel and adjacent 
to the opposite edge 123 of the layer 48 and meeting at 
the "rear 124 of the blank. The cutting is preferably per 
formed outside the region, as shown herein. However, as 
already indicated, cutting and sealing devices are known, 
such as those including a cutting wire centered along the 
face of a sealing die, which cut within the bonded region, 
and the use of such would not constitute a departure 
from the spirit of the invention. 
Once both the cutting and sealing have been accom 

plished, the upper die retracts by reversal of motor 57. 
As the dies open, the strips of thermoplastic material 
again advance, and the completed slipper blank 63 leaves 
the press and is separated from the remaining portions of 
strips 40 and 48 as best illustrated in FIG. 6. These re 
maining portions constitute the waste products of the 
present method. It will be noted from FIG. 6 that some 
waste is left behind in the lower or second strip 48 ad~ 
jacent the “heel” end of the blank 63. Some waste should 
also be left adjacent the toe, so that there is waste 
adjacent both the toe and heel ends of the blank. This 
allows the progression mechanism, to be described later, 
to withdraw the waste evenly from the cutting and seal 
ing operation. 
Each time the strips 40 and 48 come to rest, the above 

described successive steps of closing the dies, forming a 
seal, cutting away waste material, opening the dies, 
further advancing the material, and bringing the material 
to rest are repeated again and again on a continuous 
basis. 
An optional added feature of the cutter and die assem 

bly depicted in FIG. 9 is a pair of spring mounted plates 
77, secured inside dies 66 and 67 respectively with the aid 
of bolts 78. The bolts 78 threadedly engage the aforesaid 
plates and pass through holes 79 in the die 66 and 67 and 
in their respective backing members 73 and 80. Between 
each of the dies in respective plate members are secured 
coil springs 87 which are wound about the bolt 78 in 
which are slightly less compressable than the elastromeric 
foam material. 
When each of the dies are open, each of the plate mem 

bers 77 protrudes slightly from its die. When the die closes 
down upon the strips 40, 40A and 48, the spring loaded 
plates exert pressure on the foam material encircled by the 
die faces 50 and 51, although not compressing the latter 
material to the same extent as the material in the region 
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64. As a consequence of the relatively tight grip on the 
material and the somewhat indirect and loose contact with 
the heating elements 52 and 53 and die backing members 
73 and 80, the plates 77 do not cause any bonding be 
tween the strips of thermoplastic foam material which is 
between them. Consequently, their sole function when the 
press is closed is to immobilize the material. In returning 
to their protruding condition when the die is open, the 
plates will wrest free the slipper and the waste material in 
the event that they stick to either of the dies thus facilitat 
ing their removal. 

In order to practice our method and apparatus of the 
character described above, it is necessary to utilize some 
form of automatic mechanism for advancing material 
through punching, sealing, and cutting stations. Any effec 
tive means for engaging the strips and moving them incre 
mentally at the same controlled rate and over the same 
controlled distance may be used to provide the force for 
advancing the material. It is desirable that the force be 
applied directly to the strips both ahead of and beyond 
the sealing and severing operation. This result can be ob 
tained with the aid of any transport means vwhich acts 
throughout some portion of the length of the strips, which 
portion traverses the cutting and sealing operation. Al 
ternately means acting upon the strips at spaced points 
both ahead of and beyond the cutting and sealing station 
may be used. For instance, in the present embodiment 
(FIG. 6), the means acting upon the strips at spaced 
points both ahead of and beyond the cutting and sealing 
rollers is a set of rollers. The set includes two pairs of 
rollers, a ?rst pair 58 and 59 ahead of said station and the 
second pair 60 and 61 beyond said station. All of the roll~ 
ers are driven by one common or several synchronous 
driving means 125, so that each pair acts at the same rate, 
with the same amount of force and moves the material 
through the same distance as the other. The rollers 62, 
84 and 85 may also be tied into the driving system if 
desired. 
A complete system will also include suitable means for 

synchronizing the operation of the motor 57 with the 
work-advancing mechanism. The main objective is to in 
sure that the cutter-sealer mechanism will contact the 
material only when it is at rest. This objective can be 
easily obtained through the use of electric rotary switch 
type timer clocks or electronic sequence timers, hydraulic 
pumps, solenoid valves, limit switches and control appara~ 
tus with which those skilled in the art are already familiar. 
Therefore they have merely been indicated schematically 
in the drawing. 
The blank produced in accordance with the procedure 

depicted in FIGS. 6 through 10 is folded by hand along 
its longitudinal axis so that the outer ends 91 and 92 of 
the lower blank are in registration with one another. The 
folded blank is then moved by hand in the direction of the 
arrow in FIG. 11 into the cutting and sealing mechanism 
90. Guide rods 93, 94 enable the operator of sealing and 
cutting station 90 to quickly and accurately position the 
slipper blank within the cutting and sealing station by pro 
viding horizontal and vertical registration for the slipper 
blank. 

Cutting and sealing die 95 is formed on die plate 96 and 
meets in registration with a similarly formed die (not 
shown) mounted on die plate 97. The two dies are in 
perfect registry with each other, and provide the contoured 
shape for the rear of the slipper illustrated in FIG. 12. 
Guide rods 93 and 94 perform the dual function of guid 
ing the slipper blank into registry with the die surfaces 
and guiding die plate 96 during its reciprocal motion. 

After the operator has inserted the slipper blank into 
cutting and sealing station 90, hydraulic ram 97 is activat 
ed by suitable controls to move die plate 96 laterally on 
guide rods ‘93 and 94 into contact and registration with its 
mating die surface mounted on die plate 97. In doing so, 
die 95 and the corresponding die on plate 97 crush por 
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tions of the slipper blank therebetween. Die plates 96 and 75 

10 
97 are heated by any suitable means such as an electric 
resistance heater (not shown), and the sealing takes place 
when the elastomeric material is crushed together in a 
second region 98 and absorbs sufficient heat from the dies 
to coalesce and form a bond. This coalescence is ideally 
carried to the point that for the most part the cellular 
structure of the material between the die faces is virtually 
destroyed, leaving behind a pliable, non-cellular seam in 
region 98 which is illustrated in FIG. 12. Bonding of the 
strips does not occur to any signi?cant extent outside of 
region 98 because of the poor heat conductivity of the 
plastic foam. 

Die 95 ‘and its matching die on plate 97 may be formed 
with cutting edges thereon as illustrated at 99. When die 
plate 96 advances toward die plate 97, the cutting edge 99, 
and the adjacent cutting edge mounted on the die of 
plate 97, meet in registry and the force generated by hy 
draulic ram 97 severs the material along the trailing edges 
of the dies while region 98 is being heat sealed. Upon 
completion of the cutting and sealing operation, which is 
normally a matter of a few seconds or fractions thereof, 
the hydraulic ram is retracted by means of a suitable 
control. Hydraulic ram 97 is powered in and powered out 
by the application of hydraulic pressure through hydraulic 
inputs 100 and 101. It should be understood however that 
a pneumatic ram could be utilized as effectively as a hy 
draulic ram, and an electric solenoid or other reciprocat 
ing motor could also be substituted. It should also be point 
ed out, that although in the preferred embodiment, both 
the opening and closing of die plates 96 is under the con 
trol of the operator, the operation is preferably made semi 
automatic by provision of an automatic return of the die 
plates to open position after a predetermined time interval, 
thus causing the sealing station to function with a lesser 
chance of error in the sealing interval. 
Although in the preferred embodiment, die plate 96 is 

the only moveable part of the dies, it should be under 
stood that a mechanism with “?oating” dye plates or one 
with a moveable die and a separate moving shearing 
mechanism, as previously described for the ?rst cutting 
and sealing station, could be employed. The latter is 
somewhat more complex but may possibly function more 
dependably than the combined cutting and sealing die 
faces 99. Alternately, both die plates 96 and 97 could 
be advanced to a center position. 
The above preferred embodiment illustrated how the 

invention may readily be practiced with “thermal” heat 
sealing apparatus. Our invention may also be practiced 
with “electronic” sealing apparatus. These two types of 
apparatus, although they are both “thermal” in a sense 
are distinguishable with regard to the matter of applying 
the heat to the work. In thermal sealing apparatus, the 
heat is transferred solely by direct conduction of heat 
units from a preheated dye directly to the material which 
the dye contacts under pressure. US Pat. 2,425,388 is an 
example of this type. ~ 

In the so-called “electronic” type of apparatus, the heat 
is developed in the material at least in part by subjecting 
the material to a high frequency alternating ?eld. An 
example of this type is found in US. Pat. 2,796,913. 
“Electronic” apparatus customarily includes auxiliary 
heating means of the thermal type. In such a case the heat 
is applied to the material partly by conduction and partly 
by induction. For example, see US. Pat. 3,026,233. 
During the sealing operations of the present method, 

the foam material is squeezed down by any suitable com 
pression means to a fraction of its uncompressed thick 
ness in the region(s) where the sealing takes place. Any 
effective means of compressing the material may be used. 
In the case of thermal sealing equipment, the member that 
transmits both pressure and heat to the material is ordi 
narily a metal-faced dye corresponding to the shape of 
the desired seam. In “electronic” equipment the members 
between which the sheets of foam are squeezed often 
comprise a die which is formed basically of metal that 
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has a facing of ?berglass-reinforced heat resistant polymer 
backed up by a layer of elastomeric material intermediate 
the metal and the facing. . 
The severing or cutting operations may take place while 

the work is in the grasp of the compression means or 
after it is released therefrom, the former mode of opera 
tion being preferred. The cutting means of both steps 
may be manual or mechanical, the latter being preferred 
for reasons of uniformity of operation, Speed and econ 
omy. Among the available alternate mechanical shearing 
means are the ones illustrated above and various shear 
ing dies, cutting dies and cutting wires. Some of the alter 
nate cutting means are illustrated in U.S. Pats. 3,015,601, 
3,025,206 and 2,425,388. 
From the above description of our methods, it is clear 

that they are su?iciently versatile to be practiced in a 
variety of types of equipment, only a few preferred repre 
sentatives of which have been mentioned. Those skilled 
in the art will readily adapt this method to types of ap 
paratus not disclosed herein without departing from the 
steps described herein. The present method has the ad 
vantage of producing slippers with a minimum of handling 
of materials during and prior to production. It can be 
performed at a great rate of speed with a high degree of 
product uniformity and few rejects. It is readily adaptable 
to machinery in which gauged arrangements of sealing 
mechanisms and severing means are used to turn out a 
plurality of slippers for each cycle of machine operation. 

Having described not only novel articles of manufac 
ture and methods but also apparatus for carrying out said 
methods, we wish it to be understood that our methods 
are not restricted to the particular design of slipper dis 
closed herein, nor is our slipper invention required to be 
manufactured by the methods of manufacture disclosed 
herein, except to the extent that such restrictions are 
clearly expressed in the appended claims. Therefore it 
should be understood Where a certain step is recited in 
the appended method claims, reference should not be 
made to the speci?cation for the purpose of introducing 
limitations germain to the products or exemplary ap 
paratus disclosed herein and vice versa. 
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- What is claimed is: 

1. An article of footwear comprising: a sole member of 
elastomeric sheet material having a toe portion, a heel 
portion, and marginal edges extending from said toe por 
tion to said heel portion; an upper member attached to 
said toe portion by seams extending generally horizontally 
along said upper member and said marginal edges; said 
marginal edges of said sole member tapering upwardly 
and inwardly at points progressively further from said 
toe portion; said upwardly and inwardly tapering portions 
of said sole member de?ning the left and right sides of 
the heel portion of said footwear; said upwardly tapering 
portions of said sole member being joined together at 
the heel of said footwear in a generally upright seam 
which is at least partly forwardly inclined. 

2. An article of footwear as claimed in claim 1 wherein 
said upper member further comprises a second layer of 
elastomeric sheet material folded upon itself to form a 
reinforced portion along its rearward edge. 

3. An article of footwear as claimed in claim 1 wherein 
said upper member is attached to said sole member by 
means of a heat seal. 

4. An article of footwear as claimed in claim 1 wherein 
elastomeric material is an open-celled polyurethane foam 
produced by blowing a polyester resin with a diisocyanate 
compound. 
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