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[57] ABSTRACT 

A method for manufacturing slippers comprising form 
ing an elongated foot opening in a first sheet of a syn 
thetic polymeric sheeting material; then bringing the 
first sheet together with a second sheet of synthetic pol 
ymeric sheeting material in face-to-fac'e relationship; 
exerting firm pressure on the exposed faces of the sheet 
in at least one narrow region surrounding the foot open 
ing; raising the temperature of the sheets within the re 
gion to unite the sheets with one another within the re 
gion; and separating a, slipper from the material lying 
outside of the region. 

34 Claims, 11 Drawing Figures 
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" METHOD FOR FABRICATION OF PLASTIC " 

- FOOTWEAR - ' 

Matter enclosed in hea'vybrackets [ ]_ appears in the ' 
original patent but forms no part of this reissue, specifi 
cation; matter printed in italics indicates thqadditions 
made by reissue. 

There appears‘, be :nov'widespread availability of 
I “disposable" footwear at present, despitethe many ad 
vantages which can be realized from the use of such 

' footwear. ‘This is indeed :unfortunate, since persons 
often‘ find themselves in situations in which conven 
tional foot apparel offers something less thanyidea 
comfort or utility.. , a _ _' ., ' _> i ' 

Some early attempts were made at fabricating crude 
foot'coverings of paper for'use in public [places where 
people commonly go barefoot, such as in thellocker~ 
room areas of public swimming pools, for example. 
These attempts, ‘however, met- with little success, due 
to the well-known effectsof water on paper. The ad 
vent of plastic material in cellular and non-cellular 
sheets made available a water-resistant substitute for 
paper. in view of the availability of better demonstrable 
and the vdemonost'rable benefits to be obtained through 
the utilization of strong sanitary’ plastic footwear, it 
may seem surprising that suchyfootwe'ar has‘ not be 
come a‘ standard household item, ‘ i ' 

‘One explanation for' this-rather surprisin‘g'state'of af-_ 
fairs is an apparently co'mplete'la'ck of knowledge as to‘ 
how these new materials should'be employed in the'ful 
?llment of the need vfor products of this type. Should 
the article‘ be made from a single piece of material or 
from several? How should the one or more‘pieces be 
‘shaped to produce'an article that will not tear or split 
apart prematurely? What methods should be used for 
manufacturing such articles? Clearly‘, there is an exist 
ing need for strong, sanitary and inexpensive footwear 
and for efficient methods of making such footwear. 

It is a principal object ‘of this invention to'?ll this 
need. Other objects and advantages of the invention 
are discernible from the following ‘description of pre 
ferred embodiments of the novel footwear and method ‘ 
of the present invention. The invention will 'be 'de-‘ 
scribed in conjunction with the accompanying draw— ' 
ings, in which: 
v*FlG'. 1 is a top "plan view“ of a novel slipper corre~ 

spondin'g with the invention; ' 
FIG. 2" is a bottom plan'view'the‘reof; 
FIG. 3 is a side‘ elevation thereof; ' 
FIG. 4 is a schematic diagram illustrati'ri'ga novel 

method according to which plastic slippers maybe pro 
ducedy f ‘ ~ 7‘ . i. 

v,FllG. '5 is a partly‘sectional schematic, diagram of a 
second method by which plastic slippers may bevpro 
duced; > -. ’ - " ' ' ‘ " 

2 
upper; having a foot-openingtherein and a lower joined 
to said upper, said-‘upper and lower being a pair of simi 
larly-shaped, ?at pieces of foot-conformable plastic 
material joined together in a narrow region about‘their 
peripheries. An embodiment of our slipper invention is 
shown" in FIGS; 1-3‘. This embodiment comprises an 
u'ppe‘r‘ZOanda lower 21“ of plastic material. By “plas 
ti'c”‘isimeant any mateirialiresemblinzg a naturalor syn 
thetic rubber in its properties. lt'ishould be ?exible, 
stretchy“ and preferably“, though ‘i not necessarily, 
spongy. That ‘is, the material ‘preferably possesses a cell 
structure.v A‘ preferred example of such spongy‘materié 

J als having cell‘s'tructure polyurethane foam, a poly 
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FIGS. 6, l0 and 11 are fragmentary views of the ma- ' 
v'terial under treatment in the FIG. 5 method. 

FIGS. 7 and 8 are plan views of parts of the apparatus 
. shown in FIG. 5, the sectionlines?in these ?gures indi 
eating the plane through which the:- FIG: 5 view is - 
taken. » . 

FIG..9 is an enlarged'sectional 'detailed_'view,of parts ‘65, \ 
of‘FIG. s. . > ,. , I _ g . 

y Generally speaking, the objects of the ‘present inven 
tion are attained. in part by a slipper which includes an 

m'eric material which is ordinarilyproduced by “blow 
irig’7 a polyester resin with the ‘aid/of a diisocyanate 
compound. _ - i l ' I i 

The.‘ upper Vandlower should have similar shapes, 
preferably the same shape. That shape should conform 
closely enough toithat of the human foot so that the 
elasticity of the material will be sufficient to compenQ 
sate for differences between'theoutline of the slippery 
and that ‘of the foot, if any. lnithis embodiment, an irQ 
regular oval shape used because it will fit either the 
left or right foot e‘ciually well.v I 
The upper 20 and lower 21 lie one on top of the other 

and are joined to one another about their peripheries’ 
along aseam 22. It should be noted that this seam will 
be hidden fromview to a substantial extent when the 
slipper istturned inside out. I ~ _ 

Any effectivernethod ofjoinder can‘ be utilized. Sew» 
ing, cementing, thermal sealing and induction sealing. 
are _a fewexamples. _Wi_th polyurethane foams, we pre 
fer to use .the ‘thermal sealing imethod, which will be ex 
plained further below. i V . _ I _ _ 

As can be seen in FIG. 1, the slipper disclosed herein 
has‘a foot-opening 23. in the upper, a rounded ‘front 
edge 24, two side edges 25 and 26 diverging from one 
another‘ towards the heel of the slipper and meeting in 
a rounded trailing edge 27. 
Although thereis no intention to limit the invention 

to slipperslof particular dimensions, some dimensions - 
willbe giyen‘for illustrative purposeslna man’s large 

7 (sizes 10-12) .slippergorresponding ,in shape‘: to then 
FIGS~1~3 embodiment, havinga lower of stretchy one 
fourth inch thick polyurethanefoam and an upper of 
the same material three-sixteenths inch thick, the over~ 
all length. of the slipper is about 10 inches; width, aboutv 
_4ii1ches; length, of the foot. opening about 4%inches 
(set back 3 inches from the toe),~th_e foot opening-haw. 

_ ing'ia curved frontoend with aradius of about ‘five: . 
v eighths inch, a curved rear. end with a radius of about . 

seven-eighths inch and divergent'side edges joinedtan- - 
gentially .withsaid front and rear-ends. It is possible to 
,vary the above. radii, widths, lengths and set back‘ 

1 within agiven foot size to:whatever extent is desired,» 
I so long asthe'y?nal product- will serve its intended purl ‘I 
pose. Obviouslythese dimensions will ‘also vary‘ widely - 
throughout the range of sizes'needed to ?t the feet ofr 
any child or adult. Therefore, the above dimensions are 
not- to be construed as‘lir'niting the invention in ‘any 
sense, but only as‘ an'illustration of 'aisingle embodiment 
thereof; i > . » - . 

We have discovered some novel methods use'ful'for 
making a-widevariety ofslippersfThey will be illus 

. trated in connection with the fabrication of two differ 
v ent'sli‘ppers. 1 " 

l 
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Generally speaking, the ?rst method we have in 
vented involves a series of steps, including; forming a 
foot‘opening in a ?rst sheet of plastic material; bringing 
said ‘?rst sheet and a second sheet of said material into 
face to face contact with one another; uniting said 
sheets in any suitable manner in a narrow region spaced 
outwardly from said foot-opening, said region having 
an outline generally conformable to the human foot; 
and separating a slipper from the material lying outside 
the region. By “forming" is meant any effective step or 
steps capable of producing a sheet with an opening in 
it, such as cutting, molding, shearing, punching and the ‘ 
like. Although the literal terms “?rst sheet” and “sec 
ond sheet” may connote the presence of two separate 
sheets in some contexts, those terms are used herein to 
refer also to separate portions of a single sheet. Thus, 
“bringing said ?rst sheet and a second sheet of said ma 
terial into face to face contact” is intended to embrace 
not only the idea of bringing separate sheets together 
but also the idea of folding over a double-sized single 
sheet to produce the same result. By “uniting” is meant 
any fastening, sealing, sewing, cementing or other join 
ing technique. The term “separating” includes any 
method of parting the completed slipper from the ex 
cess material. 

The above described method is illustrated in FIG. 4. 
In FIG. 4 a ?rst sheet of thermoplastic foam 30 is 
punched to remove a generally oval piece 31 from the 
central portion thereof. The resultant aperture will 
eventually be the foot-opening 32 inthe ?nished slip 
per. It is preferable, though not essential, that the pe 
riphery of the foot-opening be seared. This is accom 
plished by collapsing a narrow portion 33 of the mate 
rial surrounding the opening and heating it while other 
compression. When the pressure and heat are removed, 
this narrow portion remains in a collapsed condition. It 
is believed to contribute to the appearance and 
strength of the ?nished article. ' - 

After the foot‘opening is formed, a second sheet 34 
of the thermoplastic material is brought‘face to face 
with the ?rst sheet 30. The second sheet may be'foam 
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material or non¢cellular plastic sheeting, although foam ‘ 
material‘ is de?nitely preferred, since a more comfort 
able slipper will result. Alternatively, the ?rst sheet 
may be non-cellular material and the second cellular. 

Still another possible modi?cation would be to pro~ 
vide a' double sole in the slipper. For instance, the 
upper would be either 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 de 
parture from the present invention .in making such 
modi?cations, since the substitution of cellular mate 
rial for non-cellular material or the replacement of a 
single sheet of one kind or the other with two sheets, 
one of each kind, would not alter the sequence or rela~ 
tionship of the essential steps in our process. Therefore, 
although the description will proceed with a descrip 
tion in which both the ?rst and second sheets are of 
foam material, no intention to exclude any of the above 
modi?cations or others should be inferred. 
As can readily be observed from the drawings, the 

second sheet 34 completely covers the foot opening 32 
when properly in place. Proper placement having been 
achieved the sheets are ready to be squeezed together 
in a narrow region 35 which is spaced outwardly from 
and surrounds the foot opening. This region should 
have an outline that is conformable to the human'foot. 

50 

65 

4 
This ‘does not require that the aforesaid outline must 
look exactly like that of a foot. It means that the shape 
of the outline need only be close enough to that of a 
foot so that the ?nished product will ?t the wearer’s 
foot smoothly. ‘ 

‘While the sheets of thermoplastic material are being 
squeezed together in the above-described region, heat 
is applied to the compressed material. The temperature 
is increased to the extent necessary to bring the mate 
rial into a condition of coalescence or incipient melt 
ing, whereupon there‘is a blending together of the fac 
ing portions of the sheets 30 and 34 within region 35. 
Heating is continued for a period of time sufficiently 
long to insure the formation of a permanent bond be 
tween the sheets. Usually the time required is measured 
in seconds or fractions thereof. 
The one remaining essential operation in the method 

is the separation of a complete slipper 36 from the 
waste material 37. Separation may occur at any time 
during or subsequent to compression of the material. It 
is accomplished by cutting, shearing, slicing or tearing 
away all of the material outward of the region in which 
sealing takes place, leaving all or at least a substantial 
portion of the seal intact and ?rmly attached to’ the ma 
terial inward thereof. That portion of the ?rst sheet 30 
which remains in the slipper thus produced comprises 
the upper. The remaining portion of the second sheet 
34 comprises the lower. 
So far as the basic steps are concerned, the second 

method is similar to the ?rst. The second however, is 
particularly adapted to substantially completely auto 
matic mechanized production operations. Generally 
speaking, the second method involves: advancing an 
elongated strip of thermoplastic material in a longitudi 
nal direction through a means for forming foot 
openings; forming foot-openings in said strip at equally 
spaced intervals of length along said strip; subsequently 
bringing said ?rst strip and a second strip of thermo 
plastic material into face to face contact with one an~ 
other; advancing said ?rst and second strips through a 
sealing. operation; exerting ?rm pressure during said 
sealing operation on the exposed faces of both of said 
strips in a narrow region spaced voutwardly from said 
foot-opening, said region having an outline generally 
conformable to the human foot; raising the tempera 
ture of said strips within said region to the temperature 
at which said strips will adhere to one another within 
said region; maintaining said temperature for sufficient 
time to insure the formation of a permanent bond be 
tween said strips in said region; and separating a slipper 
from the material lying outside of said region. 
Those skilled in the art will readily recognize that the 

above method may be practised with a variety of equip 
ment and in different modes. Thus, the material may be 
advanced relatively continuously with the various fabri 
cating steps being performed by “?ying’” punches, cut 
ters and dies. Or, in a preferred embodiment, the mate 
rial may be advanced incrementally through equipment 
of the sort shown in FIGS. 5 and 9. 

In the FIG. 5 embodiment, the ?rst strip 40 unwinds 
from a feed roll 38 and is guided through rolls 62 and 
65 which may be idler rolls or which may be driven in 
a manner to be explained hereafter. From the afore 
mentioned rolls, the material proceeds to a punching 
station 42. At the punching station is a punch 43, pow- ' 
ered by any suitable reciprocating motor means, such 
as a hydraulic press cylinder 45. In cooperation with a 
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female die 44, situated below the material, the punch 
43 is able to cut pieces 41 from the strip 40. 
The strip 40 is advanced through punching station 42 

incrementally. That is, its advancement occurs in a se 
ries 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 punch 
43 functions each time the material comes to rest, re 
sulting in the formation of a series of foot-openings 39 
spaced apart from one another along the length of strip 
40 as shown in FIGS. 5 and 6. > 

In the present embodiment, the foot-openings are 
disposed transversely of strip 40. It isapparent, how 
ever, that the foot-openings can also be formed'length 
wise along said strip, although it would thus become 
necessary to increase the distance the strip would have 
to be advanced between each successive actuation of 
the punch 43. It is also apparent that whether the foot 
openings are to be disposed longitudinally or trans 
versely on said strip they may be punched in “gangs,” 
that is, several at a time, with the aid of multiple 
punches. _ 

Optionally, when using foam material, as is the case 
in the present embodiment, the punch may be provided 
with a heating element 46 and a shoulder portion 65 for 
searing the edge of the foot-opening 39. The punch and 
integral shoulder 65 are heated to the fusion tempera 
ture of the thermoplastic foam with the aid of the 
heater 46. Each time the punch functions, it is driven 
downwards until the foam material immediately adja 
cent the punch is crushed between shoulder 65 and the 
upper face of female die 44. The material is kept under 
hot compression for a sufficiently long period of time 
to insure permanent collapse of the crushed material. 
Then the punch is withdrawn. The result is that the foot 
opening is formed with an edge comprising a narrow 
ribbon of non-cellular material of reduced thickness 
into which the top and bottom surfaces of strip 40 
blend. For the sake of simplicity, and because the sear— 
ing of the edge of the foot-opening is not an essential 
step in the method, the seared edge is not shown in 
FIGS. 5-7. ' 

Subsequent to the formation of the foot-openings, 
with or without searing, the strip 40 and a second strip 
48 of thermoplastic material are brought together. The 
strip 48 is preferably devoid of holes, other than the 
natural voids in the cell structure of the plastic foam 
material. It unwinds from a supply roll 47 and is 
brought into face to face contact with strip 40 so that 
the foot—openings 39 are covered. The strips 40 and 48 
are then moved together through a cutting and sealing 
station 49 where the strips are bonded together in a 
manner to be described. 

At cutting and sealing station 49 there is a stationary 
lower sealing die 67 having an upwardly disposed hori 
zontal die face 51, as shown in FIGS. 5 and 7. 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 
and 48. Directly above die face 51 and in registry there 
with is the substantially identical, downwardly disposed 
horizontal die face 50 of upper sealing die 66, as shown 
in FIG. 8. Die 66 is provided with a heating element 52, 
similar to heating element 53. ‘ I 

Unlike lower die 67, upper die 66 reciprocates verti 
vcally. By means of any suitable reciprocating motor 
means 57, the upper die 66 is pressed ?rmly into 
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6 
contact with the strip 40 each time it comes to rest and 
is retracted before the material begins to move again. 
Thus, during those periods when the strips 40 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. 8, the cutter is ?tted 
closely about the entire periphery of die 66. Because 
the dies 66 and 67 have vertical walls and meet in sub 
stantially perfect registry, the cutter 56 can separate 
material clenched in the die from that lying outside of 
it. In order to more fully disclose how the cutting and 
sealing operation may be carried out, reference is now 
made to an enlarged view, FIG. 9, showing additional 
details of the dies schematically represented in FIG. 5. 
As shown in FIG. 9, the cutter 56 is generally in the 

shape of an inverted box which partially enclosed 
upper die 66. The cutter includes a base portion 70, at 
tached to motor means 57 in the manner disclosed in 
FIG. 5, side walls 69 dependent from base 70 and a 
hardened cutting insert 68 secured in the lower edge of 
side walls 69. The insert 68 conforms to the exterior 
surface of the side walls 75 and 76 of the upper and 
lower dies 66 and 67 and rings the upper die. The upper 
die is suspended within the cutter assembly with the aid 
of bolts 71 which pass through holes 72 in cutter base 
70 and threadably engage the upper die backing mem 
ber 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 upper die 
backing member‘. The function of these springs will be— 
come apparent as the description unfolds. 
The normal condition of the dies, that is their condi 

tion while the strips 40 and 48 are advancing, is open. 
The dies normally have sufficient clearance between 
them to permit the full thickness of both strips 40 and 
48 to advance between them without catching. The 
stroke of the press actually exceeds the aforementioned 
clearance to the extent necessary to drive the cutter in 
sert 68 at least partly 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 signi?cant extent before the 
cutter insert'l68fdrops below 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 is suf?ciently great to insure that as 
the press closes, those portions of strips 40 and 48 
which are between die faces 50 and 51 will be substan— 
tially completely‘ crushed therebetween before the 
springs 55 yield to‘any signi?cant extent under pressure 
from the motor 57. Thus effective operation of the cut 
ter is prevented until the strips are thoroughly ‘immobi 
lized by being clenched between the die faces. FIG. 9 ' 
illustrates that point in the operation of the cutter-die 
assembly when the foam material has collapsed but just 
before the springs yield. Finally the cutter does func 
tion severing the material within the dies 66 and 67, 
while still clenched therein from the surrounding por 
tions of the strips. 
Not only does cutting occur while the press is closed, 

but the sealing operation also takes place then. Sealing 
takes place in a narrow region of both strips 40 and 48 
which corresponds in width to the width of die faces 50 
and 51. The width of these faces is exaggerated slightly 
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in FIG. 9 and even more so in FIGS. 5, 7 and 8 to facili 
tate their illustration. ' 

FIG. 10 illustrates the condition of the material when 
it is clenched between the dies. The width of the afore 
said region, designated by numeral 64 in FIG. 10, cor 
responds in actual practice to that of the die faces 50 
and 51, but is shown in FIG. 10 with a width more 
closely approximating its proper size. 
Sealing takes place when the thermoplastic foam 

strips are crushed together in region 64 while absorbing 
sufficient heat from dies 66 and 67 to reach the temper 
ature at which the collapsed strips coalesce with one. 
another to form a bond. Coalescence is ideally carried 
to the point that so much of the cellular structure of the 
strips as is between the die faces is virtually destroyed, 
leaving behind a pliable, non-cellular seam 54 which 
remains in the final product. Bonding of the strip does 
not occur to any significant extent outside or region 54 
because‘of the poor heat conductivity of the plastic 
foam. 

It will be appreciated that it is not particularly critical 
whether the seam becomes completely developed be 
fore or after the cutter functions. However, it is neces 
sary that the dies remain closed long enough to insure 
the formation of a good bond in the seam. This usually 
takes no more than a few seconds or fractions thereof. 

Once both cutting and sealing have been accom 
plished, the upper die is again opened by reversal of 
motor 57. As the dies open, the strips of thermoplastic 
material again advance, and the completed slippers 63 
leave the press and are separated from the remaining 
portions of strips 40 and 48, which are illustrated in 
FIG. 11. These remaining portions constitute the waste 
products of the present method. When the strips 40 and 
48 again 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-die assembly 

depicted in FIG. 9 is a pair of spring-loaded plates 77, 
secured'inside the 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 dies 
66 and 67 and in their respective backing members 73 
and 80. Between each of the dies and the respective 
plate members are secured coil springs 81, which are 
wound about the bolts 78 and which are slightly less 
compressible than the thermoplastic foam material. 
When the dies are open, each of the plate members 

77 protrudes slightly from its die. When the die closes 
down upon the strips 40 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 re 

gion 64. As a consequence of their relatively light grip 
on the material, and their somewhat indirect and loose 
contact with the heating elements 52, and 53 in die 
backing members 73 and 80, the plates 77 do not cause 
any bonding between the strips of thermoplastic foam _ 
material. Consequently, their sole function when the‘ 
press is closed is to immobilize the material. In return 
ing to their protruding condition when the dies open, 
the plates 77 will wrest free the slipper and the waste 
material in the event that they stick to either of the 
dies, thus facilitating their removal. ‘ i 

15 

30 

35 

45 

55 

65 

8 
In order to practice our method in apparatus of the 

character described above, it is necessary to utilize 
some form of automatic mechanism for advancing the 
material through punching, sealing and cutting stations. 
One ‘essential characteristic of a suitable advance 
mechanism is that it must bring the strips 40 and 48 to 
rest with the foot-openings 39 lying at the desired loca— 
tion within the die. Although it is possible to make slip 
pers with foot-openings offset slightly to one side or the 
other, more often than not, a well-centered foot 
opening will be found most desirable. In such a case, 
the strip 40 must come to rest between the dies 66 and 
67 with the foot-openings centered over the longitudi— 
nal axes of the dies, or as close thereto as practicable. 
This requirement is partially ful?lled by placing the 

punching station 42 and the cutting and sealing station 
49 at a proper distance from one another, along the 
path followed by the plastic material. They should be 
separated from one another by a distance which is ap 
proximately equal to some whole number multiple of 
the length of each incremental movement of the mate 
rial as it advances over said path. Thus, provided the 
material is not stretched to any substantial extent be 
tween the stations, the centers of the foot openings 39 
should arrive at or about the centerline of the dies 50 
and 51 each time the material comes to rest. 
Not only is it necessary to carefully control the length 

of the path traversed by the punched strip 40 between 
stations, but also it is essential to control the length of 
the material itself. Polyurethane foam can be made in 
various gradations of elasticity from very little or none 
to‘ very stretchy. The type of foam ordinarily used in 
making articles such as the slippers of the present in 
vention is su?iciently stretchy to change in shape and 
length when being pulled from one operation to an 
other. 

In a system in which all operating forces are fairly 
constant and in which the tensile properties of the ma 
terial under treatment are equally constant, the mate 
rial can be fed by pulling it through the system from the 
downstream end with a constant pulling force. How~ 
ever, we have found that the above conditions consti 
tute an ideal situation which is not always obtainable. 
Consequently, we have found that there is a need for 
a better method of feeding the foam material through 
the various process steps. 
This need is satisfied in accordance with the inven 

tion by the adoption of a method of feeding which in 
volves both pushing the foam material into and pulling 
it out of thesealing mechanism, thus relieving it of de 
forming tensions. The objects of the invention are at 
tained in a measure by pushing and pulling the punched 
strip 40 while only pulling the lower strip 48. However, 
it is preferred that both the punched 40 and unpunched 
48 strips be pushed as well as pulled. The pushing 
forces may be applied to the strips 40 and 48 sepa 
rately, that is, before they come together. However, it 
is preferred that the strips be brought together prior to 
or practically at the same time as they are pushed 
towards the sealing and severing operation. 
Any effective means for engaging the strips and mov 

ing them incrementally at a controlled rate and over a 
controlled distance may be used to provide the pushing 
and pulling forces for advancing the material. The main 
desideratum is that force be applied directly to the 
strips both ahead of and beyond the sealing and sever 
ing ‘operation. This result can be obtained with the aid 
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of any transport means which acts-throughout‘some 
portion ‘of the length of the strips which.portion;tra 
verses the cutting and sealing operation. Alternatively, 
means acting‘uponfthe’strips. at spaced points both 
ahead of and bieyoiid the cutting and sealing'station 
may be used; 1 r ; , I _' 

For instance,'in the present embodiment, the fimeans‘ 
acting upon the strips at spaced pointsbo/th ahead of 
and beyond the cutting and sealing station” ‘is a set of 
rollers. The set includes two pairs of rollers, a ?rst pair, 
58 and 59, ahead of said station and a second pair, 60 
and 61, beyond said ‘station. All of the rollers are“ driven 
by one common or several synchronized driving means 
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 and 65 may 
also be tied into the same driving's‘ystem, if desired. 
A‘cor‘nplete system willyalso include suitable means 

for synchronizing the operation of the motors 45 and 
57 with the‘work advancing mechanism. The vmain ob 
jective‘is to‘insur‘e that'both the ‘foot-opening punch 
and the cutter-sealer mechanism contact the material 
only when it is at rest; This objective can be easily at 
tained through the use of electric rotary switch type 
timer clocks or electronic sequence timers, hydraulic 
pumps, solenoid valves, limit switches and other con 
trol apparatus with which those skilled in thisart are 
already quite familiar. Therefore, they have merely 
been indicated schematically in the drawings. This 
completes a description of a preferred embodiment of 
our second method. . I I 

.I.t will be readily apparent that the general descrip 
tion of our second methodis of suf?ciently broad scope 
to cover many embodiments other than the preferred 
one described above. Although it is not necessary and 
would probably be impossible to_ adequately describe 
all the possible embodiments of this method in detail, 
a few particularly interesting ones will be mentioned 
brie?y. ‘ -» a 

The above preferred embodiment illustrates how the 
invention may readily be practiced with “thermal” heat 
sealing apparatus. Our invention may also be practised 
with “electronic” sealing apparatus. These two types of 
apparatus, although'they are both “thermal? in a sense, 
are distinguishable with regard to'the manner of apply 
ing the heat to the work. In thermal'sealing apparatus, 
the heat is transferred solely by direct'conduction of 
heat units from a preheated die directly to the material 
which the die contacts under pressure. US. Pat. No. 
2,425,388 is an example of this'type. ' i 
In the so-called electronic type of apparatus, the heat 

is developed in the material at least in part by subject 
ing‘ the material to a high frequency alternating?eld'. ' 
An example of this type is found in US. Pat. No. 
2,796,913. Electronic apparatus customarilyin'cludes 
auxiliary heating means of the ‘thermalltype. In‘such a 
case, the heat is applied to the material partly by con 
duction and partly by induction. For example, see >U.S-. 
Pat. No. 3,026,233. i I ' ' " 

During the sealing operation, the‘ foam material ‘is 
squeezed down to a'fraction'of its uncompressedvthicle-r 
ness in the region where sealing takes place. Any effec 
tive means of compressing the material may 'belusedt In‘. 
the-case of thermal sealing equipmenhthe member that 
transmits both pressure and heat to the'material -is_ordi.-. 
narily a metal-faced die corresponding to the shape of 
the desired seam. In electronic equipment, the memé 
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bers between which the sheets of foam are squeezed 
often comprise a die whichris formed basically of metal, 
but has a-‘facing of Fiberglas reinforced heat-resistant ' 
polymer .ba'ekedrup by a layer of elastomeric material 
intermediate the metal and the facing. 
The severing operation may take place while the 

worlt is in the grasp of the compression means or, after 
it is released therefrom, the former mode of operation 
beingpreferred-The cutting means employed may be 
manual or mechanical, the latter being preferredfor 
reasons or uniformity of . operation, speed and econ 
omy. Among the available alternative mechanical 
means are shearings such as the one illustratedabove, 
shearingdies, cutting‘dies. and cutting wires. Some of 
these alternative cutting means are illustrated in_.U.S. 
Pat. Nos. 3,015,601‘, 3,025,206, and 2,425,388. 
From the above description of our methods, it is clear > 

that they are sufficiently versatile to be practised in ‘a 
variety of types of equipment, only a few preferred rep 
resentatives of which have been mentioned. Those, 
skilled in the art will readily adapt our methods to types 
of apparatus‘ not disclosed herein without departing 
from the steps of our methods. These methods have the 
advantages of producing articles with a minimum of 
handling of materials during and prior ‘to production. 
They can be performed at a great rate of speed with a 
high degree of product uniformity and few rejects. 
They are readily adaptable to machinery in which 
ganged dies, sealing mechanisms andsevering means 
are used to turn out a plurality of objects for each cycle 
of machine operation‘. ‘ g Y ' ' 

‘Having described not only our novel articles of man 
ufacture and methods‘but also apparatus for carrying 
out said methods,,we wish it to beunderstood that our 
methods are not restricted to the particular apparatus 
disclosed herein nor'are our methods of manufacture 
restrictedv to the particular products disclosed herein, 
excepf to'the extent that such restrictions are clearly 
expressed in the appended claims. Therefore, it should 
be'understood that where a‘certain step'is recited in the 
appended method claims, ‘reference should not be 
made to the speci?cation for the purpose of introduc 
ing limitations germaine to the products“ or exemplary 
apparatus disclosed herein. 3 ' ' ' 

What we desire to protect by United States’Letters 
Patent» is: " ' - ' ' ‘ 

1.‘ A5 method of manufacturing slippers of heat 
sealable synthetic‘ polymeric sheeting material, com 
prising: > . _ ‘i 

a‘dvan'cing a first elongated strip of said material in a 
' lohgitudina‘l‘ndirection through _a foot-opening", 
forming operation; _ “ ‘ 

forming foot-openings at equally spaced distances 

‘along said strip; - subsequently bringing said 

' strip of said material into face to face contact with 
.one another; ~ \ I ' 

advancing said ?rst and second strips ‘together 
through a cutting and sealing‘operation by pushing 
said strips toward said operation from‘ one side 

7 thereof and pulling or withdrawing said strips from 
the‘ other side of said operation, said pushing and 
pulling being performed with equal force, over 
vequal distances and at the same time; - 

during said cutting and sealing operation, exerting 
- ?rm pressure on the exposed faces of both of said 

strips in at least one narrow region surrounding one 

?rst strip and a second‘ ~ 
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of said foot-openings, said region being spaced out 
wardly from said one foot-opening and having an 
outline generally conformable to the human foot; 

raising the temperature of said strips within said re 
gion to the temperature at which said strips will co— 
alesce with one another within said region; 

maintaining said temperature until said strips are per 
manently bonded in said region; and 

separating a completed slipper from the material 
lying outside of said region. ' 

2. A method according to claim 1 wherein said strips 
are advanced incrementally. 

3. A method according to claim 1 wherein at least 
one of said strips is of stretchy plastic foam material. 

4. A method according to claim 1 wherein the sepa 
rating operation is performed while said strips are still 
under pressure. ’ 

5. A method of manufacturing slippers of heat 
sealable synthetic polymeric sheeting material, com 
prising: . 

advancing a ?rst elongated strip of said material in 
longitudinal direction through a foot-opening 

' forming operation; 

forming elongated foot-openings at equally spaced 
distance along said strip; 

subsequently bringing said ?rst strip and a second 
strip of said material into face to face contact with 
one another; ' ' 

exerting‘?rm pressure on the exposed faces of said 
strips in at least one narrow region surrounding one 
of said foot-openings, said region being spaced out 
wardly from said foot-opening and having an elon 
gated outline generally conformable to the human 
foot, said outline being elongated in generally the 
same direction as said foot-opening; ' 

raising the temperature of said strips within said re 
gion to the temperature at which said’strips will co- ‘ 
alesce with one another within said region; 

maintaining said temperature until said strips are 
bonded within said region; and “ 

' separating a completed slipper from the material 
lying outside of said region. 

6. A method according to claim 5 wherein at least 
one of said strips has a cellular structure. 

7. A method according to claim 5 wherein the appli 
cation of heat is accomplished with the aid of a heated 
die, having a face corresponding to the shape of said 
region. . . 

8. A method according to claim 7 wherein all of the 
heat required to unite said strips is applied thereto by 
direct conduction from said die. ' " 

[9. A method of manufacturing slippers of heat 
sealable synthetic polymeric sheeting material compris 
ing: 
forming an elongated foot-opening in a ?rst sheet of 

said material; 
subsequently bringing said first sheet together with a 
second sheet of said material in face to face rela 
tionship; ' 

exerting ?rm pressure on the exposed faces of said 
sheets in at least one narrow region surrounding 
said foot-opening, said region being spaced out 
wardly from said foot-opening and having an elon 
gated outline generally conformable to the human 
foot, said outline being elongated in generally the 
same direction as said foot-opening; 
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raising the temperature of said sheets within said re 
gion to unite said sheets with one another within 
said region; and 

separating a slipper from the material lying outside of 
said region. ] 

10. A method accordingto claim [ 9] I I wherein 
both of said sheets are of stretchy cellular material. 

I 1. A method of manufacturing slippers of a heat 
sealable synthetic polymeric sheeting material compris 
ing: 
providing first and second'sheets of the synthetic poly 

' meric sheeting material, at least one of which is 

stretchy cellular material; 
forming an elongated foot opening in the first sheet ‘of 

said material; 
subsequently bringing the first sheet together with the 
second sheet of said material in face to face relation 
ship; 

exerting firm pressure on the exposed faces of the 
sheets in at least one narrow region surrounding the 
foot opening, said region being spaced outwardly 
from the foot opening and having an elongated out 
line generally conformable to the human foot, said 
outline being elongated in generally the same direc 
tion as said foot opening; 

raising the temperature of the sheets within said region 
to unite said sheets with one another within said re 
gion; 

searing the periphery of the foot opening by collapsing 
a narrow portion of the material surrounding the 
opening and heating it while under compression; and 

separating a slipper from the material lying outside of 
said region. 

12. The method of claim I I wherein said slipper is sep 
arated from said material lying outside of said region by 
shearing. 

v1.3. The method of claim 1 1 wherein said foot-openings 
are formed by punching. 

.14. The method of claim I I wherein the application of 
heat is accomplished with the aid of a heated die having 
a‘ face corresponding to the shape of said region. 

15. The method of claim 14 wherein all of the heat re 
quired to unite said sheets is applied thereto by direct con 
duction from said die. ' 

V 16. ‘The. method of claim I I wherein the separating op 
eration is performed while said sheets are still under pres 
sure. i 

1 7. The method of claim 1 I wherein at least one of said 
sheets is polyurethane foam. ‘ 7 

18. The method of claim 6 wherein said slipper is sepa 
rated fromsaid material lying outside of said region by 
shearing. I 

19. The method of claim 6 wherein said foot-openings 
are formed by punching. 

20. The method of claim 6 wherein the separating op 
eration is performed while said strips are still under pres 
sure. 

21. The method of claim 6 which further includes sear 
ing the periphery of the foot-opening by collapsing a nar 
row portion of the material surrounding the opening and 
heating it while under compression. 

‘22. The method of claim 5 wherein at least one of said 
strips is polyurethane foam. 

23. The method of claim 5 wherein both of said strips 
are of stretchy cellular material. 
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24. The 'n'z'ethod‘of claim 3 wherein said‘sli'pp'er is'sepa— 

rated from said‘ material ‘lying outside .‘olf‘siiidregion by 
shearing. 1 t' 

25 . The method of claim 3 wherein saidfoot-o‘penings 
ar'eformed by punching. ' " v‘ > ' " 

26.‘The method of'claim3 wherein, the ‘application of 
heat is accomplishedgtwith the‘aid of a heated'die'having 
aface corresponding to the shape'of sdid b " 

27. The method of ‘claim v26 wherein the, heat re 
quired to unite said strips is appliedtthe'reto, bydire'c'tcon 
duction from said die. h l 1;‘; " 

28. The method of claim 3 whichfurther includes sear 
ing the periphery of the foot-opening by collapsing a nar 
row portion of the material surrounding the opening and 
heating it while under compression. 
29. The method of claim 1 wherein at least one of said 

strips is polyurethane foam. 
30. The method of claim 1 wherein both of said strips 

are of stretchy cellular material. 
31. A method of manufacturing slippers of heat seal 

able polyurethane foam material comprising: 
punching an elongated foot-opening in afirst sheet of 
polyurethane foam; 

subsequently bringing saidfirst sheet together with a 
second sheet of polyurethane foam in face to face re 
lationship; 

exerting firm pressure on the exposed faces of said 
sheets in at least one narrow region surrounding said 
foot-opening, said region being spaced outwardly 
from saidfoot-opening and having an elongated out 
line generally conformable to the human foot, said 
outline being elongated in generally the same direc 
tion as saidfoot-opening; 

raising the temperature of said sheets within said re 
gion to unite said sheets with one another within said 
region; wherein, the application of heat is accom 
plished with the aid ofa heated die having aface cor 
responding to the shape of said region; 

searing the periphery of thefoot-opening by collapsing 
a narrow portion of the material surrounding the 
opening and heating it while under compression; and 

separating a slipperfrom the material lying outside of 
said region while said sheets are still under pressure. 

32. A method of manufacturing slippers of heat 
sealable polyurethane foam material, comprising: 
advancing a first elongated strip of polyurethane foam 

in a longitudinal direction through a foot-opening 
forming operation; 

punching elongated foot-openings at equally spaced 
distances along said strip; 

subsequently bringing saidfirst strip and a second strip 
of polyurethane foam into face to face contact with 
one another; 

exerting firm pressure on the exposed faces of said 
strips in at least one narrow region surrounding one 
of said foot-openings, said region being spaced out 
wardly from saidfoot-opening and having an elon 
gated outline generally conformable to the human 
foot, said outline being elongated in generally the 
same direction as said foot-opening; 

raising the temperature ofsaid strips within said region 
to the temperature at which said strips will coalesce 
with one another within said region; and wherein the 
application of heat is accomplished with the aid of a 
heated die having a face corresponding to the shape 
of said region; 
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":“maintaining ‘said ' temperature until said strips are 
~ bonded within said'regiony ' = -- - I Y ‘ 

' searing the periphery ofthefoot-opening- by collapsing 
~ a" narrow-"portion of'th‘e material surrounding the 

- ' opening and heating it‘while under‘compression; and 

separating awc'ompleted- slipper from the material lying 
outside of said region while said strips are still‘under 
‘pressure; - " ' y . 

"-3 "313‘. 1'?=1i""'method=*of “manufacturing slippers of heat 
s‘e‘talable "stretchy cellular material ‘ comprising‘: 
advancing a?r‘sit‘elongated strip ofsaid material in a 

'‘ longitudin‘dl direction through a foot-opening form 
ing operation; . 

punching foot-openings at equally spaced distance 
along said strip; 

subsequently bringing said first strip and a second strip 
'of said material into face to face contact with one an 
other; 

advancing said first and second strips together through 
a cutting and sealing operation by pushing said strips 
toward said operation from one side thereof and pull 
ing or withdrawing said stripsfrom the other side of 
said operation, said pushing and pulling being per 
formed with equal force, over equal distances and at 
the same time; 

during said cutting and sealing operation, exertingfirm 
pressure on the exposed faces of both of said strips in 
at least one narrow region surrounding one of said 
foot-openings, said region being spaced outwardly 
from said one foot-opening and having an outline 
generally conformable to the human foot; 

raising the temperature ofsaid strips within said region 
to the temperature at which said strips will coalesce 
with one another within said region; wherein the ap— 
plication of heat is accomplished with the aid of a 
heated die having a face corresponding to the shape 
of said region; 

maintaining said temperature until said strips are per— 
manently bonded in said region; and 

separating a completed slipper from the material lying 
outside of said region while said sheets are still under 
pressure. 

34. The method of claim 33 wherein the strips are ad 
vanced incrementally. 
35. A method of manufacturing slippers of heat 

sealable stretchy cellular material comprising: 
incrementally advancing afirst elongated strip of said 

material in a longitudinal direction through a foot 
opening forming station; 

punching foot openings at equally spaced distances 
along said strip while it is at rest at said foot-opening 
forming station; 

advancing said first elongated strip from said foot 
opening forming station along a path of advance— 
ment extending to a cutting and sealing station, said 
punching station and said cutting and sealing station 
being separated by a distance along said path approx 
imately equal to a whole number multiple of the 
length of each incremental movement of the material 
as it advances over said path; 

bringing saidfirst strip and a second strip of said mate 
rial together along said path between said punching 
station and said cutting and sealing station; 

incrementally advancing said first and second strips to 
gether through said cutting and sealing station; 

performing the advancing of said first strip through 
said punching station and the advancing of saidfirst 
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and second strips together through said cutting and 
sealing station by pushing said strips towards said 
stations from one side thereof and pulling or with 
drawing said strips from the other side of said sta 
tions, said pushing and pulling being petformed with 
equal force, over equal distances and at the same 
time; 

at said cutting and sealingstation, exerting firm pres 
sure on the exposed faces of both of said strips while 
they are at rest in at least one narrow region sur 

‘ rounding one of said foot openings, said exerting of 
pressure being synchronized with the punching of _ 
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said foot openings in said first elongated strip, said 
region being spaced outwardly from said one foot 
opening and having an outline generally conform~ 
able to the human foot; 

raising the temperature of said strips within said region 
to the temperature at which said strips will coalesce 
with one another within said region; 

maintaining said temperature until said strips are per-. 
manently bonded in said region; and 

separating a completed slipper from the material lying 
outside of said region. 

* ill * * * 


