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METHOD AND APPARATUS FOR A PILLOW 
INCLUDING FOAM PIECES OF VARIOUS 

SIZES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present subject matter is a continuation of US. 
patent application Ser. No. 11/287,512, ?led Nov. 23, 2005 
and entitled, “Method and Apparatus for a PilloW Including 
Foam Pieces of Various Sizes,” the speci?cation of Which is 
incorporated herein by reference herein in its entirety. 

TECHNICAL FIELD 

[0002] The present subject matter relates to pilloWs, and 
more speci?cally to pilloWs including foam pieces of various 
siZes. 

BACKGROUND 

[0003] PilloW users have reported that existing pilloW 
designs have insu?icient cushioning. In response to these 
needs, many designs have been tried. Some designs include 
solid blocks of form-?tting material. Additional designs 
include various natural and arti?cial ?llings. Workers have 
tried these designs in hopes of achieving improved cushion 
ing characteristics and user comfort. But comfort and quality 
are dif?cult to perfect, and users still communicate a need for 
improvements. 
[0004] To ansWer their needs, materials Which are more 
compressible have been used. Materials Which have a ten 
dency to settle into a comfortable shape have also been used. 
In hopes of realiZing some of these goals, pilloWs having 
foam materials have been used. But users have still com 
plained that materials do not combine the right combination 
of cushion, conformability, and shape adjustability. What is 
needed is a pilloW Which offers superior cushioning, form ?t, 
and overall shape. Solutions should be inexpensive, and 
should be compatible With e?icient production techniques. 

SUMMARY 

[0005] The above-mentioned problems and others not 
expressly discussed herein are addressed by the present sub 
ject matter and Will be understood by reading and studying 
this speci?cation. 
[0006] One embodiment of the present subject matter 
includes a case; a ?rst plurality of foam pieces; a second 
plurality of foam pieces Which are larger on average than the 
?rst plurality of foam pieces; and a third plurality of foam 
pieces, Which are larger on average than the second plurality 
of foam pieces, Wherein the ?rst, second, and third pluralities 
are disposed in the case in a mix, With the ?rst plurality of 
foam pieces representing approximately 20 to 30 percent of 
the foam disposed in the case, and With the remaining foam 
disposed in the case including the second plurality and the 
third plurality in an approximately equal proportion. 
[0007] Another embodiment of the present subject matter 
includes a case; and a plurality of polyurethane foam pieces 
disposed in the case; Wherein the plurality of a foam pieces 
has a density of from about 1.8 pounds per cubic foot to about 
1.9 pounds per cubic foot, and an indent force de?ection at 
25% of from about 27 to about 35. 
[0008] One embodiment of the present subject matter 
includes a cushion including a case containing a ?lling of 
foam pieces, the ?lling made by the process of feeding a foam 
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block into a cutting machine; cutting the foam block With the 
cutting machine; collecting a ?rst plurality of foam pieces 
With an approximately 0.375 inch to an approximately 0.625 
inch grid; collecting a second plurality of foam pieces With an 
approximately 0.75 inch to an approximately 1.25. inch grid; 
collecting a third plurality of foam pieces With an approxi 
mately 2.0 inch to an approximately 2.5 inch grid; mixing the 
?rst, second, and third pluralities into the ?lling; and dispens 
ing the ?lling into the case. 
[0009] Options include a lustrous printing on the exterior of 
the case, in some embodiments having a pattern of spots. 
Some embodiments are hypoallergenic. Some embodiments 
include foam pieces Which have an average thickness of 46 
millimeters. Some embodiments include foam pieces Which 
have an average thickness of approximately 27 millimeters. 
Some embodiments include foam pieces Which have a thick 
ness Which ranges from the thickness of one cell to approxi 
mately ten millimeters. 
[0010] Various foams are optionally used. Some foams 
have a compressive set percentage of approximately 10 per 
cent. Some have a tensile strength of approximately 10 
pounds per square inch. Some have a tear strength of approxi 
mately 1 pound per linear inch. Some have an elongation 
percentage of 100 percent. Some include polyurethane. Some 
foams are open celled. 

[0011] This Summary is an overvieW of some of the teach 
ings of the present application and not intended to be an 
exclusive or exhaustive treatment of the present subject mat 
ter. Further details about the present subject matter are found 
in the detailed description and appended claims. Other 
aspects Will be apparent to persons skilled in the art upon 
reading and understanding the folloWing detailed description 
and vieWing the draWings that form a part thereof, each of 
Which are not to be taken in a limiting sense. The scope of the 
present invention is de?ned by the appended claims and their 
legal equivalents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 shoWs an assortment of large foam pieces 
102, according to one embodiment of the present subject 
matter. 

[0013] FIG. 2 shoWs an assortment of medium foam pieces 
202, according to one embodiment of the present subject 
matter. 

[0014] FIG. 3 shoWs an assortment of small foam pieces 
302, according to one embodiment of the present subject 
matter. 

[0015] FIG. 4 shoWs a pilloW having a ?lling including 
small foam pieces, medium foam pieces, and large foam 
pieces, according to one embodiment of the present subject 
matter. 

[0016] FIG. 5 shoWs a schematic ofa side vieW ofa tool for 
producing foam, according to one embodiment of the present 
subject matter. 

DETAILED DESCRIPTION 

[0017] The folloWing detailed description of the present 
invention refers to subject matter in the accompanying draW 
ings Which shoW, by Way of illustration, speci?c aspects and 
embodiments in Which the present subject matter may be 
practiced. These embodiments are described in suf?cient 
detail to enable those skilled in the art to practice the present 
subject matter. It Will be apparent, hoWever, to one skilled in 
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the art that the various embodiments may be practiced With 
out some of these speci?c details. References to “an”, “one”, 
or “various” embodiments in this disclosure are not necessar 

ily to the same embodiment, and such references may con 
template more than one embodiment. The following detailed 
description is, therefore, not to be taken in a limiting sense, 
and the scope is de?ned only by the appended claims, along 
With the full scope of legal equivalents to Which such claims 
are entitled. 

[0018] The present subject matter addresses the needs of 
pilloW users Who complain that foam pilloWs could offer 
improved cushion, and could better resist the tendency to 
settle into uncomfortable shapes. To address these needs, the 
present subject matter combines, in one embodiment, three 
groups of foam pieces, each having a selected average siZe 
and a selected standard deviation of average siZe. Addition 
ally, the present subject matter, in various embodiments, 
offers novel pilloW materials. The present subject matter Was 
developed through a trial-and-error process Which tested hun 
dreds of combinations of foam material and foam con?gura 
tions. Various embodiments of the present subject matter 
include foam speci?cally selected for its superior properties 
in delivering comfort. 
[0019] The present subject matter, in various embodiments, 
includes foam pieces of various siZes. The foam pieces 
include siZes selected for their interrelationship. For example, 
some embodiments use a combination of small, medium, and 
large foam pieces siZes. The combination of siZes, in various 
embodiments, is used such that interstices formed by, for 
example, large foam pieces, are ?lled With medium and small 
foam pieces. The standard deviation of siZes for each foam 
siZe group is selected to achieve a bene?cial interrelationship. 

[0020] FIG. 1 shoWs an assortment of large foam pieces 
102, according to one embodiment of the present subject 
matter. In various embodiments, the foam pieces are selected 
for their average siZe, and the selected group adheres to a 
selected standard deviation of siZe. FIG. 2 shoWs an assort 
ment of medium foam pieces 202, according to one embodi 
ment of the present subject matter. In various embodiments, 
the foam pieces are selected for their average siZe, and the 
selected group adheres to a selected standard deviation of 
siZe. FIG. 3 shoWs an assortment of small foam pieces 302, 
according to one embodiment of the present subject matter. In 
various embodiments, the foam pieces are selected for their 
average siZe, and the selected group adheres to a selected 
standard deviation of siZe. FIG. 4 shoWs a pilloW having a 
?lling including small foam pieces, medium foam pieces, and 
large foam pieces, according to one embodiment of the 
present subject matter. 
[0021] In various embodiments of the present subject mat 
ter a pilloW is constructed having a mixture 402 of foam 
pieces. Various pilloW embodiments include a case 404. Vari 
ous embodiments additionally include a ?rst plurality of foam 
pieces, such as the small foam pieces 302. Various embodi 
ments include a second plurality of foam pieces. In some of 
these embodiments, the second plurality of foam pieces is 
larger on average than the ?rst plurality of foam pieces. Some 
of these embodiments include medium foam pieces 202.Vari 
ous embodiments of the present subject matter include a third 
plurality of foam pieces. In various embodiments, the third 
plurality of foam pieces is larger on average than the second 
plurality of foam pieces. Some of these embodiments include 
small foam pieces 302. In various embodiments the ?rst, 
second, and third pluralities are disposed in the case in a mix 
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402. In some of these embodiments, the ?rst plurality of foam 
pieces representing approximately 20 to 30 percent of the 
foam disposed in the case. In additional embodiments, the 
remaining 70 to 80 percent of the foam disposed in the case 
includes the second plurality and the third plurality in an 
approximately equal proportion. 
[0022] In some of these embodiments, the case 404 
includes printing on the exterior of the case. In some of these 
embodiments, the printing is lustrous. Lustrous printing 
includes silver colored paint in some embodiments. In some 
embodiments, the silver colored paint is ?exible and resilient. 
For example, various embodiments of the present subject 
matter include printing Which is adapted for use as a pilloW. 
Use as a pilloW includes compatibility With knoWn Washing 
machine cycles, in various embodiments. Hypoallergenic 
paint is used in some embodiments. 
[0023] In some embodiments, the case 404 includes print 
ing Which is patterned. One pattern of the present subject 
matter includes a series of differently siZed spots Which fol 
loW generally concentric arcs. In various embodiments, the 
pattern includes a ?rst series of concentric arcs Which inter 
sect With a second series of concentric arcs. Other patterns 
additionally fall Within the scope of the present subject mat 
ter. Patterns of the present subject matter provide the bene?t 
of camou?aging the hard edges of foam shapes contained in 
the case, in various embodiments. Camou?aged hard edges 
improve user satisfaction With feel and WithpilloW aesthetics, 
in various embodiments. 
[0024] Various foams fall Within the scope of the present 
subject matter. In some embodiments, foam selected for use 
in a cushion has a density of from about 1.8 pounds per cubic 
foot to about 1.9 pounds per cubic foot is used. In some 
embodiments, foam having an indent force de?ection at 25% 
of from about 27 to about 35 is used. Foams having a com 
pressive set percentage of approximately 10 percent are used 
in some embodiments. Some embodiments use foam having 
a tensile strength of approximately 10 pounds per square inch. 
Some embodiments use foam having a tear strength of 
approximately 1 pound per linear inch. Some embodiment 
use foam having an elongation percentage of 100 percent. 
Foams having other or additional mechanical properties also 
fall Within the present speci?cation. Foam properties are 
established using the ASTM D-3574-86 test method, in vari 
ous embodiments. 

[0025] One foam embodiment Within the scope of the 
present subject matter is polyurethane foam. Various foam 
cell structures are used. For example, some embodiments use 
open cell foam. Some used closed cell foam. Combinations of 
closed cell foam and open cell foam may be used. In some 
embodiments, the foam in hypoallergenic. One variety of 
hypoallergenic foam is pretreated to remove gasses, in vari 
ous embodiments. 

[0026] In various embodiments, the case is hypoallergenic. 
Some embodiments include a hypoallergenic assembly of 
case and ?lling. Other pilloW features not described herein 
may additionally be made hypoallergenic under the present 
scope. 
[0027] FIG. 5 shoWs a schematic ofa side vieW ofa tool for 
producing foam, according to one embodiment of the present 
subject matter. In various embodiments, the tool includes a 
drum shaped chamber 502. Extending through the drum, 
substantially along the center axis of the drum, is a center 
shaft 510, in various embodiments. In various embodiments, 
one or more knives 504 are attached to the center shaft 510. 
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Although three knives are pictured, more than one knives may 
be used. Although one center shaft 510 is pictured, a center 
shaft assembly may be used Which includes hinged for mul 
tiple knives. Other assemblies and con?gurations are possible 
Without departing from the present scope. In some embodi 
ments, the knives 504 are attached to center shaft 510 With a 
chain. In additional embodiments, knives 504 are attached to 
center shaft 510 at hinged connections. Other mechanical 
connections additionally fall Within the present scope. 
[0028] The chamber has a diameter D51 of approximately 
2 feet, in one embodiment. In various embodiments, the clear 
ance D52 betWeen the chamber 502 and the knives 504 is 
from about 0.375 inches to about 0.625 inches. In various 
embodiments, the knives 504 rotate inside the chamber 502 
When they are spun With the center axis 510. 

[0029] In various embodiments, material, such as foam, is 
fed into input 512. Material is cut by the knives 504, in various 
embodiments. In various embodiments, the center shaft 
rotates at betWeen 1600 rotations per minutes and 2100 rota 
tions per minutes. In some embodiments, the center shaft 
rotates at approximately 1780 rotations per minute. In some 
embodiments, the center shaft is poWered With two 10 horse 
poWer electric motors connected mechanically in parallel. In 
additional embodiments, one 40 horsepoWer electric motor is 
used. In some of these embodiments, the electric motors use 
approximately 100 amps. In some of these embodiments, the 
poWer is three phase. Additional speeds and poWer levels are 
possible Without departing from the present scope. 
[0030] In various embodiments, cut material is output 
through an outlet passage 514. In some embodiments, an 
interchangeable grid 506 is positioned in the outlet passage 
514. In various embodiments, cut materials are collected 
using the grid 506. For example, in some embodiments, mate 
rials are processed With the center shaft 510 and the knives 
504 until they pass through the grid 506, and onto a collection 
area such as a hopper. 

[0031] Various embodiments of the present subject matter 
use a vacuum applied to outlet 514 to collect foam pieces. In 
some embodiments, a squirrel cage vacuum is positioned in 
outlet 514. In one embodiment, a squirrel cage vacuum is 
poWered by center shaft 510. In some embodiments, foam 
pieces Which exit grid 506 pass through the vacuum pump 
positioned in 514. Some embodiments include an optional 
feedback design 508 Which can feed air back to chamber 502. 
A feedback design can be used to transmit foam pieces back 
to chamber 502, in various embodiments. A feedback design 
additionally can function as a pressure equalizing passage 
connecting outlet 514 to chamber 502, in various embodi 
ments. 

[0032] Various embodiments of the present subject matter 
include feeding a foam block into the tool 500. Some embodi 
ments include cutting a foam block With the tool 500. Some 
embodiments include collecting a ?rst plurality of foam 
pieces With an approximately 0.375 inch to an approximately 
0.625 inch grid 506. In some of these embodiments, small 
foam pieces are produced. Small foam pieces 302 have an 
average thickness of one cell to approximately ten millime 
ters, in various embodiments. Various embodiments include 
collecting a second plurality of foam pieces With an approxi 
mately 0.75 inch to an approximately 1.25 inch grid 506. In 
some of these embodiments, medium foam pieces are pro 
duced. Medium foam pieces 202 have an average thickness of 
approximately 27 millimeters, in various embodiments. Vari 
ous embodiments include collecting a third plurality of foam 
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pieces With an approximately 2.0 inch to an approximately 
2.5 inch grid 506. In some of these embodiments, large foam 
pieces are produced. Large foam pieces 102 have an average 
thickness of 46 millimeters, in various embodiments. Some 
embodiment include mixing the ?rst, second, and third plu 
ralities into the ?lling. Various embodiments include dispens 
ing the ?lling into the case. In various embodiments, the siZe 
of the foam pieces is dif?cult to describe absolutely, as it 
changes from piece to piece due to the manufacturing pro 
cesses used to produce the foam. 
[0033] The tool 500 is just one apparatus capable of pro 
ducing foam usable With the present subject matter. Processes 
described herein are useful for producing foam of the present 
subject matter, but are not exclusive of the possible processes 
Which can be used for making pilloWs of the present subject 
matter. Other processes to make foam for pilloWs are pos 
sible. The present scope extends to pilloWs having foam 
pieces of various shapes, including foam pieces having 
irregular shapes, and regular shapes. Additionally, the present 
scope is not limited to foam pieces of a particular siZe, or a 
particular average siZe, and other siZes may be used Within the 
present scope. Additionally, the mixing ratios for ?llings of 
the present subject matter may be applied to a range of foam 
piece siZed. 
[0034] Although speci?c embodiments have been illus 
trated and described herein, it Will be appreciated by those of 
ordinary skill in the art that any arrangement Which is calcu 
lated to achieve the same purpose may be substituted for the 
speci?c embodiment shoWn. This application is intended to 
cover adaptations or variations of the present subject matter. 
It is to be understood that the above description is intended to 
be illustrative, and not restrictive. Combinations of the above 
embodiments, and various embodiments, Will be apparent to 
those of skill in the art upon revieWing the above description. 
The scope of the present subject matter should be determined 
With reference to the appended claims, along With the full 
scope of equivalents to Which such claims are entitled. 

What is claimed is: 
1. An apparatus, comprising: 
a pilloW case; 
a ?rst plurality of foam pieces; 
a second plurality of foam pieces Which are larger on 

average than the ?rst plurality of foam pieces; and 
a third plurality of foam pieces, Which are larger on average 

than the second plurality of foam pieces, 
Wherein the ?rst, second, and third pluralities are disposed 

in the pilloW case in a mix, With the ?rst plurality of foam 
pieces representing approximately 20 to 30 percent of 
the foam disposed in the pilloW case by volume, With the 
remaining foam disposed in the pilloW case including 
the second plurality and the third plurality in an approxi 
mately equal proportion by volume. 

2. The apparatus of claim 1, Wherein each of the ?rst, 
second and third pluralities of foam pieces has an indent force 
de?ection (“IFD”) at 25% of from about 27 to about 35. 

3. The apparatus of claim 1, Wherein each of the ?rst, 
second and third pluralities of foam are formed of polyure 
thane. 

4. The apparatus of claim 3, Wherein the foam of the ?rst, 
second and third plurality of foam includes open cells. 

5. The apparatus of claim 4, Wherein the ?rst plurality of 
foam pieces has a thickness Which ranges from a thickness of 
approximately 1 foam cell to approximately 10 millimeters. 
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6. An apparatus, comprising: 
a pillow case; 
a ?rst plurality of foam pieces; 
a second plurality of foam pieces Which are larger on 

average than the ?rst plurality of foam pieces; and 
a third plurality of foam pieces, Which are larger on average 

than the second plurality of foam pieces, 
Wherein each of the ?rst, second and third pluralities of 

foam pieces has an indent force de?ection (“IFD”) at 
25% of from about 27 to about 35. 

7. The apparatus of claim 6, Wherein the third plurality of 
foam pieces has an average thickness of 46 millimeters. 

8. The apparatus of claim 7, Wherein the second plurality of 
foam pieces has an average thickness of approximately 27 
millimeters. 

9. The apparatus of claim 8, Wherein the ?rst plurality has 
a thickness Which ranges from the thickness of 1 cell to 
approximately 10 millimeters. 

10.A cushion including a pilloW case containing a ?lling of 
foam pieces, the ?lling made by the process comprising: 

feeding a foam block into a cutting machine; 
cutting the foam block With the cutting machine; 
collecting a ?rst plurality of foam pieces using an approxi 

mately 0.375 inch to an approximately 0.625 inch grid; 
collecting a second plurality of foam pieces using an 

approximately 0.75 inch to an approximately 1.25. inch 
grid; 

collecting a third plurality of foam pieces using an approxi 
mately 2.0 inch to an approximately 2.5 inch grid; 

mixing the ?rst, second, and third pluralities into the ?ll 
ing; and 

dispensing the ?lling into the pilloW case. 
11. The cushion of claim 10, Wherein the ?lling includes 

polyurethane. 
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12. The cushion of claim 11, Wherein the foam includes 
open cells. 

13. The cushion of claim 12, Wherein the ?rst plurality of 
foam pieces has a thickness Which ranges from the thickness 
of 1 cell to approximately 10 millimeters. 

14. The apparatus of claim 1 0, Wherein the third plurality of 
foam pieces has an average thickness of 46 millimeters. 

15. The apparatus of claim 14, Wherein the second plurality 
of foam pieces has an average thickness of approximately 27 
millimeters. 

16. The apparatus of claim 15, Wherein the ?rst plurality 
has a thickness Which ranges from the thickness of 1 cell to 
approximately 10 millimeters. 

17. A method, comprising: 
feeding a foam block into a cutting machine; 
cutting the foam block With the cutting machine; 
collecting a ?rst plurality of foam pieces using an approxi 

mately 0.375 inch to an approximately 0.625 inch grid; 
collecting a second plurality of foam pieces using an 

approximately 0.75 inch to an approximately 1.25. inch 
grid; 

collecting a thirdplurality of foam pieces using an approxi 
mately 2.0 inch to an approximately 2.5 inch grid; 

mixing the ?rst, second, and third pluralities; and 
dispensing the ?rst, second and third pluralities into a 

pilloW case. 
18. The method of claim 17, Wherein cutting includes 

spinning knives to cut the foam block. 
19. The method of claim 18, Wherein spinning includes 

spinning a center shaft coupled to the knives at betWeen 1600 
rotations per minute (“RPM”) and 2100 RPM. 

20. The method of claim 17, Wherein collecting each of the 
?rst, second and third pluralities includes vacuuming. 

* * * * * 


