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(57) ABSTRACT 

Mattresses and methods for processing a ?exible foam mate 
rial for use in a mattress to provide a mattress foam material 
that has more consistent ?rmness over time and area. The 
methods include pre-conditioning the foam pad or mattress 
by applying a force across a substantial portion of a major 
surface of the mattress to compress or stretch the height of the 
foam, the length of the foam, and/or the Width of the foam to 
break or open closed cells. In certain embodiments, the force 
is applied by repeatedly pressing a platen against the foam 
pad or placing the foam pad between one or more rollers. 
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METHOD OF MANUFACTURING AN AGED 
MATTRESS ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a divisional application of 
US. patent application Ser. No. 12/466,155, ?led on May 14, 
2009, Which claimed the bene?t of the ?ling dates of US. 
Provisional Application No. 61/192,575, ?led on Sep. 19, 
2008, and U. S. Provisional Application No. 61/204,727, ?led 
on Jan. 9, 2009. All of these applications are hereby incorpo 
rated herein by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] This invention generally relates to cushioning 
articles such as mattresses and methods for processing a 
?exible foam material for use in a cushioning article so that it 
has more consistent ?rmness over time and area. 

BACKGROUND OF THE INVENTION 

[0003] Today, fumiture, and particularly bedding, manu 
facturers have developed sophisticated and reliable tech 
niques for manufacturing high quality and durable mat 
tresses. The industry is capable of providing mattresses that 
last for over ten years providing comfortable sleeping sur 
faces for all that time. 
[0004] As the industry strives to continue providing 
improved quality and reliability, one area being addressed is 
the ability of the industry to provide a consistent consumer 
experience across the lifetime of oWning the mattress, from 
the point of selecting the mattress until the mattress is even 
tually replaced. When addressing the ability to provide a 
consistent consumer experience for the entire lifespan of the 
mattress, one engineering problem that needs to be addressed 
is the changing characteristics of ?exible foam over time. In 
particular, it has been noticed by consumers that the mattress 
they select When testing mattresses on the shoWroom ?oor 
may have a ?rmness that differs, at least someWhat, from the 
?rmness of the mattress that ultimately is delivered to their 
home after they purchase the mattress. Commonly, the con 
sumer ?nds that the mattress delivered to their home is more 
?rm than the mattress they tested on the shoWroom ?oor. 
Additionally, over time the ?rmness of the mattress may 
change. As the consumer uses the mattress, the mattress may 
develop areas Where the mattress is less ?rm than in other 
areas. Thus, over time the sleeping surface(s) of the mattress 
can have an inconsistent feeling, one Where the ?rmness of 
the mattress varies or is perceived to vary. 
[0005] Mattress manufacturers have circumvented this 
problem by educating the consumer about the nature of foam 
and informing them that they should expect the ?rmness of 
their neWly purchased mattress to change over time. HoW 
ever, this approach fails to address the underlying reasons for 
the phenomenon and does not provide the consumer With a 
reliable estimate about hoW much the ?rmness of their neW 
mattress is likely to change. 
[0006] Accordingly, there is a need in the art to provide for 
a mattress that provides a more consistent consumer experi 
ence yielding a ?rmness that is consistent over time and over 
the full area of the mattress. 

SUMMARY OF THE INVENTION 

[0007] It is a realiZation of the invention that improved 
manufacturing and ?nishing techniques can provide 
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improved mattresses that have more consistent characteristics 
over time and area. Though not to be bound by theory, this 
realiZation arises in part from the study of the cell structure of 
foam. Foam is a cellular polymeric material. Polyurethane 
foam is typically made by introducing tiny expandable gas 
bubbles into a reacting mixture of a polyol, a polyisocyanate 
and other needed ingredients. As the reactions proceed, a 
polymer matrix is formed and the bubbles expand to give a 
cellular structure commonly called a foam. 

[0008] The cellular structure is a netWork of interconnected 
cells made up of structural elements commonly called Win 
doWs and struts. The interconnected cells in the foam struc 
ture have cell Walls that have common openings or WindoWs 
betWeen them. Depending on manufacturing processes and 
the nature of the chemicals used, some of the cell WindoWs 
Will be open While others may be closed by a thin ?lm of the 
polyurethane material. These closed cell WindoWs can be 
broken or ruptured by repeatedly stressing the material 
through compression and/or stretching such as those during 
the regular daily use of a mattress. Hence, a neW or unaged 
mattress may have more closed cell WindoWs than a used, 
aged mattress. 
[0009] The cell structure thus formed can play an important 
role in determining the mechanical properties of the foam 
including its ?rmness or hardness. Hardness or ?rmness is 
typically measured by an indentation force de?ection test 
(IFD), Which is a measurement of the load bearing properties 
of the foam. In this test, a circular plate is depressed into the 
foam to a desired depth or indentation. The test determines the 
force required to reach a speci?ed indentation. Alternatively, 
the circular plate is depressed on a foam pad and applies a 
speci?ed force. The indentation on the foam pad resulting 
from the force is measured. HoWever, air may be trapped 
Within the closed cells, and air ?oW through the foam may be 
limited if there is a large number of closed or only partially 
open cells. Consequently, during IFD tests, additional force 
may be required to force the air out of the foam and the closed 
cells thereby generating an arti?cially high hardness or ?rm 
ness measurement that may change through normal use. If the 
same foam is then tested again, and again, the hardness is 
likely to go doWn a little bit on each successive test cycle 
because the cell WindoWs in the foam are getting bloWn open 
or ruptured alloWing air to pass through the foam more freely. 
Therefore, the IFD test measurements may effectively re?ect 
the temporary pneumatic characteristics of these air-?lled 
closed cells rather than the eventual ?rmness of the used, aged 
foam When the cell WindoWs have been broken through regu 
lar use. 

[0010] Generally, foams used in automotive seating appli 
cations tend to be molded foams designed to have a large 
population of closed cells When demolded. If these cell Win 
doWs are not crushed open immediately, the foam pad is likely 
to lose dimensions and shrink. This is because carbon dioxide 
gas gets trapped in the closed cells, cools doWn once the foam 
is demolded and then diffuses out from the cells faster than air 
diffusing into the cells. Therefore, a pressure differential is 
generated betWeen the outside and the inside of the cells 
causing the foam to shrink. To reduce foam shrinkage, 
molded foam pads intended for automobile seats are passed 
through rollers immediately after demolding to drive out 
trapped hot gases such as carbon dioxide and thereby prevent 
foam shrinkage. HoWever, foams used in mattresses or cush 
ions are not generally not made by such a molding process 
and consequently are not commonly thought to have carbon 
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dioxide trapped in closed cells. Therefore, foam and mattress 
manufacturers have not thought to pass foam mattresses or 
cushioning foam pads through rollers for pre-conditioning 
and stabilizing ?rmness. 
[0011] As noted earlier, cell WindoWs may be ruptured by 
repeatedly stressing the material by compressing it and/or 
stretching it. Although compression of a mattress or foam pad 
Will rupture some of the cell WindoWs present in the foam, 
compression techniques adapted for use With mattresses or 
foam pads typically Will only compress a mattress or pad in 
one direction. For most mattresses and pads, this compression 
generally Will be in the direction of the smallest dimension, 
eg the height of a typical mattress in a typical sleeping 
con?guration. In order to increase the extent of cell WindoW 
rupture, a mattress or foam pad may be stressed along a 
plurality of physical axes, for example along as many of the 
three physical axes as possible. The aspect ratios (ratio of tWo 
physical dimensions, such as Width to height, Width to length, 
or height to length) of typical mattresses and foam pads make 
roller-based compression in the length and Width directions 
dif?cult due to buckling in the height direction. HoWever, the 
very same aspect ratio makes roller-based stretching in the 
length and Width directions possible. The system and meth 
ods described herein include compression or stretching tech 
niques, or a combination of both techniques to pre-condition 
or pre-stress mattresses or cushioning foam pads. 

[0012] The systems and methods described herein include 
methods for manufacturing and ?nishing a mattress. The 
methods include pre-conditioning or accelerating the aging of 
the neW, unaged foam pad or mattress by applying a force 
across a substantial portion of a major surface of the mattress 
to temporarily compress the height of the foam and break or 
open closed cells. In certain embodiments, the force is 
applied by repeatedly pressing a platen against the mattress or 
foam pad. Alternatively, the force may be applied by passing 
the foam pad or mattress under at least one roller or through 
at least one complementary pair of rollers. The methods also 
include pre-conditioning the foam pad or mattress by apply 
ing a force to stretch the length and/or Width of the foam pad 
or mattress to break or open closed cells. The systems and 
methods described herein overcome various limitations of 
current methods by generating mattresses and cushioning 
articles having a ?rmness that is substantially consistent over 
time and multiple uses and different from the ?rmness of neW, 
unaged mattresses and cushioning articles. 
[0013] Accordingly, in one aspect, the invention provides 
methods of ?nishing and providing a mattress to a user that 
comprise providing an unaged mattress assembly having a 
?rst foam pad With an initial height and a mattress core, 
accelerating the aging of the unaged mattress assembly by 
applying a force to at least a section of the mattress assembly 
suf?cient to temporarily compress its height an amount 
selected to permanently alter a mechanical property of the 
foam pad representative of indentation force de?ection, dis 
posing the foam pad over the mattress core to provide at least 
a portion of a sleeping surface over the mattress core, and 
providing an aged mattress assembly having a ?rmness that is 
different from the ?rmness of the unaged mattress assembly. 
Optionally, the unaged mattress assembly further comprises a 
second foam pad With an initial height, and stressing the 
unaged mattress assembly further comprises applying a force 
to at least a section of the second foam pad su?icient to 
compress the height of the second foam pad an amount 
selected to alter a mechanical property of the second foam 
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pad, and disposing the second foam pad over the mattress 
core. In certain embodiments, stressing the unaged mattress 
assembly comprises applying a force to the mattress assem 
bly su?icient to compress the heights of one or more foam 
pads in the assembly an amount selected to alter one or more 
mechanical properties of the one or more foam pads after the 
foam pads have been disposed over the mattress core. 

[0014] In another aspect, the invention provides methods of 
manufacturing a mattress that comprise providing a foam pad 
having an initial height, pre-conditioning the foam pad by 
applying a force to a least a section of the foam pad suf?cient 
to temporarily compress the height of the foam pad an amount 
selected to permanently alter a mechanical property of the 
foam pad, Wherein the mechanical property may be represen 
tative of the hardness or indentation force de?ection. In cer 
tain embodiments, the foam pad may also be pre-conditioned 
by applying a force to at least a section of the foam pad 
suf?cient to stretch the length and/ or Width of the foam pad by 
an amount selected to alter a mechanical property of the foam 
pad, Wherein the mechanical property may be representative 
of the hardness or indentation force de?ection. In another 
step, the foam pad is disposed over the mattress core to 
provide at least a portion of the sleeping surface over that 
mattress core. In certain embodiments, the foam pad may be 
pre-conditioned by applying a force to at least a section of the 
foam pad su?icient to open the closed cells. 
[0015] Optionally, the method may include pre-condition 
ing at least a second foam pad by applying a force to at least 
a section of the second foam pad that is suf?cient to compress 
the height of the foam pad and/or stretch the length and/or 
Width of the foam pad by an amount selected to alter a 
mechanical property of that second foam pad. The second 
foam pad may also be disposed over the mattress core to 
provide a mattress having a sleeping surface With multiple 
layers of pre-conditioned foam including tWo, three, four, or 
greater layers, With the number of layers selected to suit the 
application. 
[0016] In another aspect, the systems and methods 
described herein Will be understood to include a mattress 
having a pre-conditioned sleeping surface. The mattress com 
prises a mattress core having a length, a Width and a thickness 
and at least one sleeping side, and a layer of foam having a 
length and a Width substantially similar to the length and the 
Width of the mattress core. The foam, once pre-conditioned in 
accordance With an embodiment of the invention, also has a 
cell structure With cells having many ruptured WindoWs being 
distributed substantially uniformly across its length, its 
Width, and its thickness and the layer of foam is disposed over 
the sleeping side of the mattress core to provide a sleeping 
surface of the mattress having a substantially consistent ?rm 
ness across the sleeping surface. Many cell WindoWs may be 
ruptured so as to increase the air?oW through the foam pad 
and/ or to reduce the pneumatic contribution to the foam pad’s 
hardness or ?rmness. Moreover, because many cell WindoWs 
are already broken When the customer purchases the aged 
mattress assembly through the inventive process described 
herein, further cell WindoW rupturing due to the customer’s 
use Will be minimal and the customer Will notice that the 
?rmness of the foam pad Will not change signi?cantly over 
time and use, especially as compared With the ?rmness of an 
unaged mattress assembly With a majority of unbroken cell 
WindoWs. 

[0017] In one embodiment, the layer of foam comprises 
open cells resultant from application of forces Wherein each 
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cell includes at least one cell WindoW de?ning an interior 
cellular cavity and having at least one opening su?icient to 
alloW air to ?oW into and out of the interior cellular cavity. 

[0018] In another aspect, the invention provides methods of 
manufacturing a mattress that comprise providing a foam pad 
having an initial length and Width, pre-conditioning the foam 
pad by applying a force to a least a section of the foam pad 
suf?cient to stretch at least one of the length and Width of the 
foam pad an amount selected to alter a mechanical property of 
the foam pad, Wherein the mechanical property may be rep 
resentative of the hardness or indentation force de?ection. In 
another step, the foam pad is disposed over the mattress core 
to provide at least a portion of the sleeping surface over that 
mattress core. In certain embodiments, the foam pad may be 
pre-conditioned by applying a force to at least a section of the 
foam pad suf?cient to open the closed cells. Optionally, the 
foam pad may be pre-conditioned by applying a ?rst force to 
a ?rst section of the foam pad suf?cient to compress the height 
of the ?rst section a ?rst amount selected to alter a mechanical 
property of the foam pad and by applying a second force to a 
second section of the foam pad suf?cient to compress the 
height of the second section a second amount selected to alter 
a mechanical property of the foam pad. 
[0019] Optionally, the method may include pre-condition 
ing at least a second foam pad by applying a force to at least 
a section of the second foam pad that is suf?cient to stretch at 
least one of the length and Width of the foam pad by an amount 
selected to alter a mechanical property of that second foam 
pad. The second foam pad may also be disposed over the 
mattress core to provide a mattress having a sleeping surface 
With multiple layers of pre-conditioned foam including tWo, 
three, four, or greater layers, With the number of layers 
selected to suit the application. 
[0020] In another aspect, the invention provides methods of 
manufacturing a cushioning article that comprise providing a 
foam pad having an initial length and Width, pre-conditioning 
the foam pad by applying a force to a least a section of the 
foam pad suf?cient to stretch at least one of the length and 
Width of the foam pad an amount selected to alter a mechani 
cal property of the foam pad, Wherein the mechanical prop 
erty may be representative of the hardness or indentation 
force de?ection. In certain embodiments, the foam pad may 
be pre-conditioned by applying a force to at least a section of 
the foam pad su?icient to open the closed cells. Optionally, 
the method may include disposing at least one second foam 
pad over the ?rst foam pad to provide a cushioning article 
With multiple layers of foam. In certain embodiments, the at 
least one second foam pad may be pre-conditioning by apply 
ing a force to at least a section of the second foam pad that is 
suf?cient to stretch at least one of the length and Width of the 
foam pad by an amount selected to alter a mechanical prop 
erty of that second foam pad. 
[0021] In all of the above aspects and embodiments, apply 
ing the force may be achieved by applying a de?ecting, com 
pressing, and/or stretching mechanical force to the foam pad 
in one or more dimensions or applying an increased gas 

pressure to the foam pad or by vacuum crushing the foam pad. 
For example, in one embodiment, a roller or an indenting foot 
may be used for applying a compressing mechanical force, 
and one or more rollers may be used to apply a stretching 
mechanical force. In another embodiment, the mattress or 
foam pad may pass through at least tWo pairs of counter 
rotating rollers, oriented parallel to each other and perpen 
dicular to the passing direction of the mattress or foam pad. In 
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this embodiment, the second pair of rollers has a higher 
tangential velocity than the ?rst pair of rollers, Which may 
resulting in the application of a stretching mechanical force. 
Optionally, the at least tWo pairs of rollers may be oriented 
parallel to each other and parallel to the passing direction of 
the mattress or foam pad. In this embodiment, the rollers 
rotate at the same tangential velocity but in opposite direc 
tions, acting to pull in opposite directions. The foam pad 
being operated on may be any suitable foam pad, such as a 
?exible foam pad, and may comprise a polyurethane foam, a 
visco-elastic foam, a latex foam, a reticulated foam, Water 
bloWn foam, polyethylene foam, a ?ber pad, a gel or combi 
nation of any of these cushioning materials. 
[0022] Applying the force can take place by pressing a 
platen against the surface of the foam pad as Well as by 
applying a roller that moves across the surface of the foam pad 
or that uses at least one pair of counter-rotating rollers or With 
a belt or roller conveyor to provide the force. The force may be 
applied once or may be provided in a series of incremental 
steps that optionally may be periodic. In certain embodi 
ments, each foam pad may be pressed and/ or stretched sepa 
rately or a group of foam pads may be pressed and/or 
stretched simultaneously. The group of foam pads may be 
stacked on top of each other and then pre-conditioned or 
pressed. In certain embodiments the foam pads may be pro 
cessed or pre-conditioned in batches. In other embodiments, 
the foam pads may be processed continuously as part of an 
assembly line. 
[0023] In another aspect, the invention provides systems for 
pre-conditioning cushioning articles that comprise at least a 
?rst pair of rollers, a ?rst and second support frame, and a 
hinge system having at least one support spring. The at least 
one ?rst pair of rollers includes a ?rst roller and a second 
roller, separated from each other by a ?rst gap. The ?rst roller 
is rotationally coupled to the ?rst support frame and the 
second roller is rotationally coupled to the second support 
frame. In certain embodiments, at least one of the ?rst roller 
and second roller is rotationally coupled to its respective 
support frame With at least one freely rotating coupling. 
Optionally, at least one of the ?rst roller and second roller is 
rotationally coupled to its respective support frame via at least 
one roller driver coupling. In this embodiment, at least one of 
the ?rst roller and second roller may be rotationally coupled 
to and actuatable by a motor assembly. In certain embodi 
ments, the pre-conditioning system further comprises a plu 
rality of rollers including a second pair of rollers and a third 
pair of rollers, Wherein the ?rst, second, and third pairs of 
rollers are arranged in a series con?guration and have degrees 
of freedom in both the vertical and machine direction regard 
ing set points. 
[0024] In certain embodiments, the ?rst pair of rollers 
includes a ?rst top roller and a ?rst bottom roller, separated 
from each other by a gap of about 2 inches. The second pair of 
rollers includes a second top roller and a secondbottom roller, 
separated from each other by a gap of about 1 inch, and the 
third pair of rollers includes a third top roller and a third 
bottom roller, separated from each other by a cap of about 0.5 
inch. The ?rst, second, and third top rollers are coupled to a 
top support frame, and the ?rst, second, and third bottom 
rollers are coupled to a bottom support frame. 

[0025] In certain embodiments, the ?rst or top support 
frame and the second or bottom support frame is coupled to 
each other by an adjustable hinge system. This adjustable 
hinge system includes at least one support spring attached to 
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the second orbottom support frame, and is con?gured to exert 
a force on the second or top support frame su?icient to main 
tain the ?rst gap between the at least one ?rst pair of rollers or 
the spacing betWeen the respective top and bottom rollers. 
Optionally, the ?rst gap or spacing betWeen gaps change in 
response to adjustments in the hinge system. 

BRIEF DESCRIPTION OF THE FIGURES 

[0026] The foregoing and other objects and advantages of 
the invention Will be appreciated more fully from the folloW 
ing further description thereof, With reference to the accom 
panying draWings Wherein; 
[0027] FIG. 1 is a photomicrograph of an open cell foam. 
[0028] FIG. 2 graphically depicts the changes in load 
de?ections of a material being processed as being described 
herein. 
[0029] FIG. 3 depicts one embodiment of a system for 
processing a foam pad. 
[0030] FIG. 4 depicts an alternate embodiment of a system 
for processing a foam pad. 
[0031] FIG. 5 depicts a system for processing a mattress 
prior to packaging, according to an illustrative embodiment 
of the invention. 

[0032] FIG. 6 depicts possible pressure points for a person 
lying doWn on a mattress. 

[0033] FIG. 7 depicts a posturiZed mattress, according to 
illustrative embodiments of the invention. 
[0034] FIG. 8 depicts one embodiment of a pre-conditioner 
apparatus for pre-stressing mattresses or foam cushioning 
articles. 

[0035] FIGS. 9a-9d depict the apparatus of FIG. 8 from 
various perspectives. 
[0036] FIGS. 10a and 10b depict an alternate embodiment 
of a system for pre-stressing mattresses or foam cushioning 
articles. 

[0037] FIG. 11 is a ?owchart of an exemplary pre-stressing 
process for mattresses or foam cushioning articles. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

[0038] The systems and methods described herein include, 
among other things, systems and methods for processing and 
?nishing a foam material for use in a mattress to provide a 
mattress foam material that has more consistent hardness over 
time and area. Although the systems and methods described 
herein are described With reference to use With a mattress or 

sleeping surface, it Will be understood by those of skill in the 
art that the foam processing techniques and systems 
described herein may be applied in other applications includ 
ing other furniture related applications for sofas, chairs, love 
seats, boat seats, and other applications. 
[0039] Turning to FIG. 1, there is depicted a photomicro 
graph of an open-cell foam material. Foam material may 
include polyurethane foam manufactured from synthetic or 
natural raW materials or latex foam material. Polyurethane 
foam is typically made by introducing tiny expandable gas 
bubbles into a reacting mixture of a polyol, a polyisocyanate 
and other needed ingredients. As the reactions proceed, a 
polymer matrix is formed and the bubbles expand to give a 
cellular structure commonly called a foam. 
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[0040] The cellular structure, as shoWn in FIG. 1, is a net 
Work of interconnected cells of the foam material (e.g., poly 
urethane) made up of structural elements commonly called 
WindoWs and struts. The interconnected cells in the foam 
structure have cell Walls that have common openings or Win 
doWs betWeen them. Depending on manufacturing processes 
and the nature of the chemicals used, some of the cell Win 
doWs Will be open While others may be closed by a thin ?lm 
of the polyurethane material. These closed cell WindoWs can 
be broken or ruptured by repeated compressions such as those 
during the regular daily use of a mattress. Furthermore, these 
closed cell WindoWs may also be broken by stretching of the 
foam structure. 

[0041] As noted earlier, the cell structure thus formed can 
play an important role in determining the mechanical prop 
erties of the foam including its ?rmness or hardness. In par 
ticular, because of the temporary pneumatic characteristics of 
air-?lled closed cells, foam may be harder initially, but 
become softer after repeated use and after these cell WindoWs 
have been broken through regular use and aging. 

[0042] Not to be bound by theory, but an understanding of 
the manufacturing process as set forth above illustrates that 
When ?rst manufactured, the cells formed Within the foam 
material have cell WindoWs that are relatively frail and subject 
to rupture upon application of stress. It is understood that the 
rupture of these WindoWs results in an increase in air?oW 
through the polymer foam and therefore a change in the 
pneumatic characteristics of the cells Within the foam. This 
can impact the overall ?rmness of the foam. Thus, distributed 
throughout the foam material are cell WindoWs that Will rup 
ture upon application of su?icient stress to cause the WindoWs 
to fail. As Will be described in greater detail hereinafter, the 
systems and methods described herein provide techniques for 
conditioning a foam pad and accelerating its aging to rupture 
Weak cell WindoWs, thereby affecting the hardness of the 
foam pad such that later use Will not result in a change, or a 
substantial change, in the ?rmness of the pad. By precondi 
tioning a mattress pad across its length, Width, and/or thick 
ness it is understood that a consistent ?rmness for the pad may 
be provided across the full area of the foam pad. Generally, in 
the embodiments described herein, processes involved in 
conditioning, pre-conditioning, stressing, pre-stressing, and 
aging are similar, and may involve compression and/or 
stretching once or multiple times. 

[0043] In one set of experimental data, the results of Which 
are set forth in Table 1, a hexagonal roller test Was applied to 
a foam pad that has not been prestressed to determine the 
effect of periodic and reciprocating mechanical stress to the 
load de?ection of the foam pad. In particular, in the data set 
forth in Table 1, a foam pad for a mattress Was subjected to a 
modi?ed 100,000 cycles of a hexagonal roller procedure per 
ASTM 131566-99 Part 7 standard. The load de?ection mea 
surements Were obtained in accordance With ASTM F1566 

99 Part 6 (center position) prior to testing, after 1,000 cycles 
and after 100,000 cycles. This Was accomplished With a 13 .5" 
diameter circular platen. Height measurements Were gauged 
by applying a one pound contact force to the mattress surface 
With the 13.5" circular platen. The mattress Was alloWed to 
recover for one hour prior to height and de?ection measure 
ments. 
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TABLE 1 

Jul. 22, 2010 

HEXAGONAL ROLLER TEST RESULTS: 100,000 CYCLE TEST 

% Change % Change % Change 
De?ection, Load (lbs) Load (lbs) (0-1000 Load (lbs) 0—100,000 (1000-100,000 

inches Initially 1000 cycles cycles) 100,000 cycles cycles) cyc) 

0.5" 19.2 21.8 13.5 21.5 12.0 -1.4 

1.0" 44.6 35.2 -21.1 30.9 -30.7 -12.2 

1.5" 57.7 48.2 -16.5 44.4 -23.1 -7.9 

2.0" 75.2 65.7 -12.6 61.3 -18.5 -6.7 

2.5" 93.3 83.6 -10.4 78.7 -15.6 -5.9 

3.0" 112 102.4 -8.6 97.4 -13.0 -4.9 

Average —11.2 —16.9 —6.4 
Height @ 1 1b 10.95 10.65 -0.30 10.51 -0.45 -0.14 

[0044] As shown in Table 1, and as presented graphically in 
FIG. 2, the de?ection load of the foam pad changed substan- TABLE 2 
tially after the ?rst 1,000 cycles and reduced somewhat more N f 

_ O. O D?SS?S 

after 100,000 cycles. As further shown by the data set forth 1n 
Table 1, and graphically presented by FIG. 2, before applica- 1 3 9 

non of the hexagonal roller, the load de?ect1on test1ng 1nd1- 25% 25% ILD. 3571 25% ILD. 3263 
cates a break po1nt at about 45 pounds of force. In certam 65% ILD: 63.08 65% ILD: 57.27 

embodiments, at this break point, a substantial number of cell SF: 1'77 SF: 1'76 
_ _ _ _ 25%-65% 25% ILD: 35.32 25% ILD: 27.01 

w1ndows may be ruptured and pneumat1c contrrbutlon of the 65% ILD; 6090 65% ILD; 4934 
cells to the hardness measurement is decreased. At that point, SFI 1-72 SFI 1-85 

~ ~ ~ - 25%—65%—85% 25% ILD: 34.12 25% ILD: 31.19 25% ILD: 26.49 
there 1s a change 1n the hnear rate of de?ect1on. Thus, the data 65% ILD: 5887 65% ILD: 5548 65% ILD: 4659 
1nd1cates that pr1or to appl1cat1on of the hexagonal roller, the SF; 1_73 SF; r35 SF; 176 
?rmness of the mattress pad is non-linear, providing one level 65% 25% ILD: 31-88 25% ILD: 30-46 25% ILD: 2858 
f n f 1 d b 1 45 d d d1 1 f 65% ILD: 54.94 65% ILD: 56.48 65% ILD: 52.65 

0 suppo or oa s e ow poun s an a secon eve 0 SF: 172 SF: 185 SF: 184 

support for loads greater than 45 pounds. FIG. 2 shows that 65%-85% 25% ILD: 28.83 25% ILD: 28.64 25% ILD: 26.48 

after testing for 1,000 cycles and the 100,000 cycles this gang? 52'12 $116112): 50'79 220911;“? 46'69 
non-linearity is removed and the SUPPOIT Provided by the 85% 25% ILD: 33.51 25% ILD: 31.35 25% ILD: 27.15 
foam pad is linear from 20 pounds throughabout 100 pounds 65% ILD: 59-27 65% ILD: 55.42 65% ILD: 50.30 

SF: 1.77 SF:1.77 SF: 1.85 of force. 

[0045] This data is further re?ected in Table 1. In particular 
Table 1 shows in one example that for 1.5" of de?ection an 
initial load of 57.7 pounds was required. After cycling 
through 1,000 cycles, the necessary load to achieve 1.5" of 
de?ection was reduced by 16.5% to 48.2 pounds. As further 
shown, an additional 7.9% reduction occurred after 100,000 
cycles wherein a force of 44 pounds was required to achieve 
1.5" of de?ection. At this point, after 100,000 cycles, the foam 
material required about 23% less force to achieve the 1.5" 
de?ection. To this end, data measurements for other amounts 
of de?ection are given in Table 1, as is the average, wherein it 
can be seen on average, after 1000 cycles the amount of force 
to achieve de?ection was reduced by approximately 11.2% 
and after 100,000 cycles, was reduced by about 17%. As 
noted above, this result is understood to arise from a selected 
rupture of cell windows that provides an improved sleep 
surface that is more consistent. 

[0046] In another set of experimental data, the results of 
which are set forth in Table 2, indentation load de?ection 
(ILD) tests according to ASTM3574-05: Standard Test Meth 
ods for Flexible Cellular MaterialsiSlab, Bonded and 
Molded Urethane Foams were performed on P165-30-type 
foam to determine the effect of mechanical stress on the load 
de?ection characteristics of the foam. 

[0047] In the data set forth in Table 2, a piece of P165-30 
foam was subjected to a compression prestress treatment 
comprising at least one 4-HZ pass under one or more rollers 

set to compress the foam to a certain percentage ILD. The 
topmost row of Table 2 shows the number of passes that the 
foam underwent, and the leftmost column indicates the type 
of prestress treatment that was performed. For example, the 
“25%-65%-85%” row tabulates data from a piece of foam 
that was prestressed by compressing to 25% ILD, then to 65% 
ILD, and ?nally to 85% ILD. The “3” column of that row 
contains data from a piece of foam that was prestressed in this 
fashion three times; that is, three repetitions of the 25% ILD 
65% ILD-85% ILD cycle. The initial characteristics of P165 
30 foam are 37.86 at 25% ILD, 65.01 at 65% ILD, and 1.72 
support factor. As is evident from the data in Table 2, pre 
stressing decreases ILD at both 25% and 65%, and as the 
number of prestressing cycles increases, the more ILDs 
decrease. Furthermore, multi-step prestress treatments (e.g. 
25%-65%, 25%-65%-85%, or 65%-85% treatments) 
decrease ILD more than single-step prestress treatments. As 
with the data tabulated in Table 1, these results are understood 
to arise from rupture of cell windows due to prestressing. 

[0048] FIG. 3 depicts one embodiment of a system 30 
capable of processing a foam pad 32 to provide a more con 










