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(54) Title: FOAM SPRING MATTRESS CONFIGURED WITH VARIABLE FIRMNESS

(57) Abstract: This disclosure concerns a
method of configuring a foam spring mat-
tress including assigning a relevance rating
to a foam spring location in the mattress,
wherein the relevance rating relates to the
relevance of the location to the impact it has
on the firmness feel of the mattress and con-
figuring a plurality of foam springs of varied
firmnesses in a mattress according to a
placement pattern to obtain a firmmness,
wherein the placement pattern is generated
based on a match between a foam spring of a
particular firmness and the relevance rating.
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FOAM SPRING MATTRESS CONFIGURED WITH VARIABLE FIRMNESS

REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application Serial
No. 61/785,337, filed March 14, 2013; and is also a continuation-in-part of U.S. Patent
Application Serial No. 12/580,465, filed October 16, 2009, which claims priority to U.S.
Provisional Patent Application Serial No. 61/106,393, filed October 17, 2008 and is a
continuation-in-part of U.S. Patent Application Serial No. 11/876,562, filed October 22,
2007 (now abandoned).

[0002] U.S. Patent Application Serial No. 11/876,562, filed October 22, 2007, is a
continuation-in-part of U.S. Patent Application Serial No. 11/847,011, filed August 29,
2007 (now abandoned), which claims priority to U.S. Provisional Patent Application
Serial No. 60/823,891, filed August 29, 2006.

[0003] The entire content of each application is incorporated herein by reference.

FIELD OF THE INVENTION
[0004] This invention relates to a method and system of providing a mattress and
more particularly, to a mattress using a plurality of foam springs to provide comfort and

support to the user of the bed.

BACKGROUND OF THE INVENTION
[0005] Consumers, manufacturers, and distributors may each individually or as
groups have many different opinions of the type of a bed and bed firmness that may
provide for a comfortable resting or sleeping condition. There are many different types
of beds and firmnesses to choose from when deciding on a bed to purchase. In an
attempt to provide users with comfortable beds, bed manufacturers may use metal
springs, foam layers, solid foam blocks, water, air, or other means to provide various
types of firmness to a user. These different types of bedding materials may be used
individually or in combination. Beds may be available in various firmnesses using a
combination of springs, foams and materials in various combinations may provide for
firmer or less firm support to the user. However, even though great effort has been
dedicated to making a mattress that provides good support and comfort, the present

solutions are inadequate and a need exists for an improved mattress.
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SUMMARY OF THE INVENTION

[0006] An aspect of the present invention relates to providing a mattress wherein the
mattress has foam barrels or springs on its interior to provide support and comfort to a
user. In embodiments, the foam barrels within a mattress may be provided with varying
degrees of firmness. For example, one region of the mattress may be populated with
barrels that are more firm or resilient with respect to other barrels within the mattress. In
embodiments, foam barrels of varying firmness may be placed within a given region of
the mattress. It is envisioned, for example, that one side of the mattress may be set to a
‘firm’ user setting by using more resilient foam barrels on the ‘firm side and another side
of the bed may be set to a ‘soft’ user setting by using barrels that are less resilient in the
‘soft’ side. Regions of the mattress may be similarly adjusted. For example, the areas in
the region of a person’s lower back may be set to be more firm or less firm by populating
the lower back region with appropriate foam barrels. Other such regions of the mattress
could be targeted for firmness adjustment (e.g. regions around the head, neck, upper
back, mid-back, lower back, torso, gluteus, upper leg, mid-leg, lower leg, etc.).

[0007] Another aspect of the present invention involves providing adjustable
firmness mattresses through the use of varied firmness foam barrels. Embodiments
involve providing user interfaces to allow a person to select firmness settings and
manufacturing techniques for setting the mattresses firmness per the user requests. In
embodiments, the barrels may be positionable by a manufacturer, distributor,
delivery/set-up personnel, the user or other person.

[0008] Another aspect of the present invention involves establishing categories of
mattress firmness types and then providing the firmness types through the use of foam
barrels. For example, a firmness type may be any one of the following: single firmness,
dual firmness zones or sides, multi-firmness regions and the like. Each firmness type
may be established to suit a particular population segment (e.g. firm on side one and soft
on side two) and mattresses may be manufactured per the firmness types using the foam
barrels such that a product offering of typical mattress types can be made. In
embodiments ‘“zoning” or “pattern” configurations for large “groups” of users are
determined and mattresses are made using foam barrels according tb the configurations
and they are mass produced. A user may determine which type of zoned or patterned

mattress best suits their particular needs. In embodiments, planning systems are
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provided to help users determine, via software or some other method, what pattern best
suits their comfort needs.

[0009] A mattress disclosed herein may include a plurality of foam barrels, possibly
of variable firmness, resting in webbing or other alignment systems, wherein the foam
barrels are covered by fabric on all sides forming a foam encasement or outer covering of
the mattress. In one embodiment, the webbing may not be connected to the encasement
or other device along the sides; it may be permitted to ‘float’ within the outer
encasement. In embodiments, the barrels would be laminated or otherwise attached to a
foam layer underneath, on the side(s) and/or above to keep them in place.

[0010] A mattress disclosed herein may include metal innersprings and a plurality of
foam barrels of variable firmness connected to each other in a pattern.

[0011] A mattress disclosed herein may include a layer that includes a series of latex
barrels; and metal innersprings above or below such layer.

[0012] A method and system disclosed herein may include taking a plurality of foam
support facilities, the foam support facilities each having a measurable attribute of
ﬁrmnéss; and configuring the plurality of foam support facilities to provide a zone of
firmness.

[0013] The zone of firmness may satisfy comfort requirements for common
conditions of discomfort. The common condition of discomfort may be a back condition,
a neck condition, a knee condition, a sleep disorder, a disease, arthritis, surgery, injury or
other such injury or condition.

[0014] A method and system disclosed herein may include providing a plurality of
foam springs of at least one firmness; providing a containment facility with a pattern of
openings therein configured to receive the foam springs; and maintaining the orientation
of the plurality of foam springs within a bed facility using the containment facility.

[0015] The bed facility may be a mattress. The containment facility may not be
attached to the bed facility. The containment facility may be attached to the bed facility.
The containment facility may be a webbing disposed in a mattress.

[0016] A method and system disclosed herein may include providing a plurality of
foam springs of at least one firmness; providing a plurality of metal springs of at least
one firmness; and orienting a combined configuration of the foam springs and the metal
springs into a bed facility using a containment facility. The foam springs and metal

springs may be oriented side by side within the containment facility, the foam springs
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may be positioned above the metal springs within the containment facility, the foam
springs may be positioned below the metal springs within the containment facility, or the
like.

[0017] A method and system disclosed herein may include providing at least one
foam spring with a desired foam spring firmness; determining the foam spring firmness
requirements for a user; and configuring a plurality of the foam springs within a support
facility to match the user’s firmness requirements.

[0018] The support facility may be a mattress, a pillow, a chair, a couch and an
object on which a being can sit or recline, or both. The firmness requirements may be
determined by user input. The foam springs with different firmness values may be used
to match the user-desired ﬁrmneés. The foam spring firmness may be measured by
indentation load deflection (ILD) value, by indentation force deflection (IFD), or the
like. The firmness may also be measured or described by the density of the foam, in
pounds per cubic foot, kilograms per cubic meter, or some other relevant standard.
Although the density may not be a direct measurement of firmness, it may have a direct
relationship to firmness. For example, a 110kg/m3 density barrel may be firmer than a
95kg/m3 barrel and the 95kg/m3 barrel may be firmer than an 80kg/m3 density barrel,
and the like.

[0019] The foam springs may be reconfigurable to meet the users changing firmness
requirements.

[0020] A method and system disclosed herein may include providing at least one
foam spring with a desired foam spring firmness; determining the foam spring firmness
requirements for a user; and configuring a plurality of the form springs within a support
facility to match the user’s firmness requirements, wherein there is more than one foam
spring firmness within the support facility. .

[0021] The support facility may be a mattress, a pillow, a chair, a couch and an
object on which a being can sit or recline, or both. The firmness requirements may be
determined by user input. The foam springs with different firmness values may be used
to match the user-desired firmness. The foam spring firmness may be measured by
indentation load deflection (ILD) value, by indentation force deflection (IFD), or the
like. The foam springs may be reconfigurable to meet the users changing firmness

requirements.
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[0022] A method and system disclosed herein may include receiving information of a
user’s support facility comfort requirements; using a software application to determine a
proper support facility firmness configuration to match the user’s requirement; selecting
foam springs with the proper user required firmness as determined by the software
application; and configuring the selected foam springs within the support facility to
match the user’s firmness requirements.

[0023] The support facility may be a mattress, a pillow, a chair, a couch and an
object on which a being can at least one of sit and recline. The foam spring firmness
may be measured by indentation load deflection (ILD) value, by indentation force
deflection (IFD), or the like.

[0024] A method and system disclosed herein may include providing at least one
foam spring; determining a health requirement for a user; associating beneficial health
materials with the foam spring; and configuring a plurality of the form springs with the
beneficial health materials within a support facility to match the user’s additional health
requirements.

[0025] The support facility may be a mattress, a pillow, a chair, a couch and an
object on which a being can at least one of sit and recline.

[0026] A method and system disclosed herein may include providing at least one
foam spring; determining a health requirement for a user; associating beneficial health
materials with the foam spring; and configuring a plurality of the form springs with the
beneficial health materials within a mattress to match the user’s additional health
requirements.

[0027] A method and system disclosed herein may include providing at least one
foam spring; determining a health requirement for a user; associating beneficial health
materials with the foam spring; and configuring a plurality of the foam springs with the
beneficial health materials within a bed facility to match the user’s additional health
requirements.

[0028] In the mattresses, methods and systems disclosed herein, the beneficial health
material may be activated carbon, tourmaline, a magnet, or the like. There may be a
plurality of magnets. The plurality of magnets may be orientated to provide a desired
health benefit. The beneficial health material may be mixed into the foam spring, added
to the foam spring as a separate device, used as a coating on the foam spring, inserted

into an annulus of the foam spring, provided in a ring around the perimeter of the foam
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spring, or the like. The foam springs containing beneficial health materials may be
orientated within the facility to provide the desired health benefit.

[0029] A method and system disclosed herein may include providing at least one
foam spring with a desired foam spring firmness; determining the changing foam spring
firmness requirements for a user; and allowing reconfiguration of a plurality of the form
springs within a support facility to match the user’s changing firmness requirements.
[0030] The user’s changing requirements may be a result of the user’s improved
health condition, a result of the user’s worse health condition, or the like. The user may
reconfigure the plurality of foam springs within the support facility. An enterprise may
reconfigure the plurality of foam springs within the support facility. The reconfiguration
may be enabled at a retail store, enabled at a home of a user, or the like. A mattress
provided with a zipper to allow access to the foam springs. The foam springs may be
contained in a webbing that allows hand removal and replacement of the foam springs.
A manufacturer may reconfigure the plurality of foam springs within the support facility.
[0031] A method and system disclosed herein may include providing at least one
pneumatic spring; determining the pneumatic spring firmness requirements for a user
using a computer device interface; and configuring the pressure of the pneumatic spring
within a support facility to match the user’s firmness requirements.

[0032] The support facility may be selected a mattress, a pillow, a chair, a couch and
an object on which a being can sit or recline, or do both. The firmness requirements may
be determined by user input. The pneumatic spring pressures may be reconfigurable to
meet the users changing firmness requirements.

[0033] A method and system disclosed herein may include providing at least one
hydraulic spring; determining the hydraulic spring firmness requirements for a user using
a computer device interface; and configuring the pressure of the hydraulic spring within
a support facility to match the user’s firmness requirements.

[0034] The support facility may be selected a mattress, a pillow, a chair, a couch and
an object on which a being can sit, recline or do both. The firmness requirements may be
determined by user input. The hydraulic spring pressures may be reconfigurable to meet
the users changing firmness requirements.

[0035] A method and system disclosed herein may include providing at least one

foam spring with a desired foam spring firmness; determining the foam spring firmness
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requirements for a user; and configuring a plurality of the foam springs within a support
facility to match the user’s firmness requirements.

[0036] The support facility may be selected from a list including a mattress, a pillow,
a chair, a couch and an object on which a being can at least one of sit and recline.

[0037] The firmness requirements may be determined by user input. Foam springs
with different firmness values may be used to match the user-desired firmness. The
foam springs may be configured into at least one firmness zone. More than one firmness
zone may be associated within the support facility. The more than one firmness zone
may be configured as determined by the user’s firmness requirements. The foam springs
may be configured into a single firmness. The foam spring firmness may be measured
by indentation load deflection (ILD) value, by indentation force deflection (IFD), or the
like.

[0038] The user’s firmness requirements may be determined by a questionnaire, by
an interview, by the user input to a software application, or the like. The foam springs
may be reconfigurable to meet the users changing firmness requirements.

[0039] A method and system disclosed herein may include providing at least one
foam spring with a desired foam spring firmness; determining the foam spring firmness
requirements for a user; and configuring a plurality of the form springs within a support
facility to match the user’s firmness requirements, wherein there is more than one foam
spring firmness within the support facility.

[0040] The support facility may be selected from a list including a mattress, a pillow,
a chair, a couch and an object on which a being can at least one of sit and recline.

[0041] The firmness requirements may be determined by user input. Foam springs
with different firmness values may be used to match the user-desired firmness. The
foam spring firmness may be measured by indentation load deflection (ILD) value, by
indentation force deflection (IFD), or the like. The user’s firmness requirements are
determined by a questionnaire, by an interview, by the user input to a software
application, or the like. The foam springs may be reconfigurable to meet the users
changing firmness requirements.

[0042] A method and system disclosed herein may include providing at least one
foam spring with a desired foam spring firmness; determining the changing foam spring
firmness requirements for a user; and allowing reconfiguration of a plurality of the form

springs within a support facility to match the user’s changing firmness requirements.
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[0043] The user’s changing requirements may be a result of the user’s improved
health condition, a result of the user’s worse health condition, or the like.

[0044] The user’s changing requirements may be determined by a questionnaire, by
an interview, by the user input to a software application, or the like.

[0045] The user may reconfigure the plurality of foam springs within the support
facility. An enterprise may reconfigure the plurality of foam springs within the support
facility. Reconfiguration may be enabled at a retail store, enabled at a home of a user, or
the like.

[0046] A mattress may be provided with a zipper to allow access to the foam springs.
Foam springs may be contained in a webbing that allows hand removal and replacement
of the foam springs.

[0047] A manufacturer may reconfigure the plurality of foam springs within the
support facility.

[0048] A method and system disclosed herein includes providing at least one foam
spring with a desired foam spring firmness; determining the foam spring firmness
requirements for a user; and configuring a plurality of the foam springs within a support
facility to match the user’s firmness requirements.

[0049] The support facility may be selected from a list including a mattress, a pillow,
a chair, a couch and an object on which a being can at least one of sit and recline.

[0050] The firmness requirements may be determined by user input.

[0051] Foam springs with different firmness values may be used to match the user-
desired firmness. The foam springs may be configured into at least one firmness zone.
More than one firmness zone may be associated within the support facility. The more
than one firmness zone may be configured as determined by the user’s firmness
requirements. The foam springs may be configured into a single firmness.

[0052] The foam spring firmness may be measured by indentation load deflection
(ILD) value. The foam spring firmness may be measured by indentation force deflection
(IFD).

[0053] The user’s firmness requirements may be determined by a questionnaire. The
user’s firmness requirements may be determined by an interview. The user’s firmness
requirements may be determined by the user input to a software application.

[0054] The foam springs may be reconfigurable to meet the users changing firmness

requirements.
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[0055] A method and system disclosed herein includes providing at least one foam
spring with a desired foam spring firmness; determining the foam spring firmness
requirements for a user; and configuring a plurality of the foam springs within a support
facility to match the user’s firmness requirements, wherein there is more than one foam
spring firmness within the support facility.

[0056] The support facility may be selected from a list including a mattress, a pillow,
a chair, a couch and an object on which a being can at least one of sit and recline.

[0057] The firmness requirements may be determined by user input. Foam springs
with different firmness values may be used to match the user-desired firmness.

{0058] The foam spring firmness may be measured by indentation load deflection
(ILD) value. The foam spring firmness may be measured by indentation force deflection
(IFD).

[0059] The user’s firmness requirements may be determined by a questionnaire. The
user’s firmness requirements may be determined by an interview. The user’s firmness
requirements may be determined by the user input to a software application.

[0060] The foam springs may be reconfigurable to meet the users changing firmness
requirements.

[0061] A method and system disclosed herein includes providing at least one foam
spring with a desired foam spring firmness; determining a changing foam spring
firmness requirements for a user; and allowing reconfiguration of a plurality of the form
springs within a support facility to match the user’s changing firmness requirements.
[0062] The user’s changing requirements may be a result of the user’s improved
health condition. The user’s changing requirements may be a result of the user’s worse
health condition.

[0063] The user’s changing requirements may be determined by a questionnaire.
The user’s changing requirements may be determined by an interview. The user’s
changing requirements may be determined by the user input to a software application.
[0064] The user may reconfigure the plurality of foam springs within the support
facility. An enterprise may reconfigure the plurality of foam springs within the support
facility.

[0065] Reconfiguration may be enabled at a retail store. Reconfiguration may be
enabled at a home of a user.

[0066] A mattress may be provided with a zipper to allow access to the foam springs.
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[0067] Foam springs may be contained in a webbing that allows hand removal and
replacement of the foam springs.

[0068] A manufacturer may reconfigure the plurality of foam springs within the
support facility.

[0069] A method and system disclosed herein includes receiving information of a
user’s support facility comfort requirements; using a software application to determine a
proper support facility firmness configuration to match the user’s requirement; selecting
foam springs with the proper user required firmness as determined by the software
application; and configuring the selected foam springs within the support facility to
match the user’s firmness requirements.

[0070] The support facility may be selected from a list including a mattress, a pillow,
a chair, a couch and an object on which a being can at least one of sit and recline.

[0071] The software application may be a standalone application. The user’s
information may be stored as part of the standalone application.

[0072] The software application may be a web-based application. The user’s
information may be stored in as part of the web based application.

[0073] The software application may be a server-based application. The user’s
information is stored in as part of the server-based application.

[0074] The software application may receive input to determine the user’s firmness
requirements. The input may be a paper questionnaire. The input may be a computer
questionnaire. The input may be an indication on a chart of the body. The input may be
a set of preset questions. The input may be interactive with an answer to a first question
determining a second question. The software application may determine at least one
configuration of foam springs to match the user’s firmness requirements.

[0075] An enterprise may configure the foam spring configuration using the software
application. A manufacturer may configure the foam spring configuration using the
software application. The user may configure the foam spring configuration using the
software application. The foam spring configuration may be performed at the user’s
location. The user’s input may be stored.

{0076] The software application foam spring configuration may be modifiable. The
foam spring configuration may be modified by the user. The foam spring configuration
may be modified by an enterprise. The foam spring configuration may be modified by a

manufacturer.
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[0077] The foam spring firmness may be measured by indentation load deflection
(ILD) value. The foam spring firmness may be measured by indentation force deflection
(IFD).

[0078] While certain embodiments refer to a barrel made of latex, it should be
understood that, while certain embodiments may involve latex, the present invention is
not limited to latex. Latex is used to provide an example of one type of suitable material
and one skilled in the art would understand that there are other suitable barrel materials.
While certain embodiments refer to webbings/interconnections between and among the
barrels, it should be understood that the present invention envisions many alternative
alignment, positioning, and/or support systems for the barrels.

[0079] In an aspect of the invention, a foam spring designed to be installed in an
interior of a human support facility, the foam spring providing the human support facility
with flexibility to aid in a comfort of a person using the human support facility for
support, the foam spring may include a resilient foam material, wherein the resilient
foam material substantially recovers its resting shape after being mechanically interacted
with, the resilient foam material shaped into a solid that is adapted to be installed into the
human support facility and an end cap disposed on an end of the solid, wherein the end
cap comprises a device. The device may be at least one of a magnet, a massage device, a
heating device, a cooling device, a light, and an audio device. The magnet may provide
the person with therapeutic magnet therapy. The foam spring may be designed to be
individually and removably replaceable relative to the interior of the human support
facility. The end cap may further include at least one of a color indicating a firmness
value of the resilient foam material, a foam spring orientation marking, a logo, a brand
name, and a marketing slogan.

[0080] In an aspect of the invention, a foam spring designed to be installed in an
interior of a human support facility, the foam spring providing the human support facility
with flexibility to aid in a comfort of a person using the human support facility for
support, the foam spring may include a resilient foam material, wherein the resilient
foam material substantially recovers its resting shape after being mechanically interacted
with, the resilient foam material shaped into a solid that is adapted to be installed into the
human support facility and an end cap disposed on an end of the solid, wherein the end
cap comprises at least one of a color indicating a firmness value of the resilient foam

material, a foam spring orientation marking, a logo, a brand name, and a marketing
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slogan. The foam spring may be designed to be individually and removably replaceable
relative to the interior of the human support facility.

[0081] In an aspect of the invention, a foam spring designed to be installed in an
interior of a human support facility, the foam spring providing the human support facility
with flexibility to aid in a comfort of a person using the human support facility for
support, the foam spring may include a resilient foam material, wherein the resilient
foam material substantially recovers its resting shape after being mechanically interacted
with, the resilient foam material shaped into a solid that is adapted to be installed into the
human support facility, wherein a color of the foam spring that is visible on one or more
surfaces of the foam spring when viewing the foam spring installed into a support facility
indicates a firmness value of the foam spring. The color may be presented in a pattern
that provides an indication of a firmness value of the firm spring. The color assigned to
a firmness value may be done in accordance with a sequence, wherein the natural
spectral progression of color correlates linearly with numerical firmness values.

[0082] In one aspect, a method of foam spring configuration that is disclosed herein
includes selecting an arrangement of foam springs, the arrangement that matches user-
selected firmness requirements; attaching foam springs to a foam panel in a removable,
replaceable manner; and inserting the foam springs and the foam panel into a
containment facility. The method of foam spring configuration may include inserting at
least some of the foam springs into indentations of a side rail adapted to receive, hold,
and release sides of the foam springs. Inserting may include zipping closed the
containment facility after inserting the foam springs and the foam panel into the
containment facility. The method of foam spring configuration may further include
selecting the arrangement includes outputting a schematic showing the foam springs
placed within the containment facility. Inserting the foam springs into the containment
facility may include individually inserting the foam springs into an opening in a fabric
webbing of the containment facility, the fabric webbing securing the foam springs, in a
removable and replaceable manner, in predetermined locations within the containment
facility. The method of foam spring configuration may include using an attachment
device to attach together at least two of the foam springs. The attachment device may
include a snap, and wherein using the attachment device includes snapping together the
at least two of the foam springs. The attachment device may include a hook and loop

fastener, and wherein using the attachment device includes pressing together the at least
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two of the foam springs. The attachment device may include a glue, and wherein using
the attachment device includes gluing together the at least two of the foam springs.
[0083] In one aspect, a mattress that is disclosed herein includes foam springs; a
foam panel to which an arrangement of the foam springs is attached in a removable,
replaceable manner; a containment facility within which the foam springs and the foam
panel are disposed; and a side rail with indentations within which sides of at least some
of the foam springs are disposed. The mattress may include a schematic showing the
arrangement. The mattress may include a fabric webbing, attached to the containment
facility, within which some of the foam springs are disposed in a removable, replaceable
manner. The mattress may include an attachment device attaching together at least two of
the foam springs. The attachment device may include a snap. The attachment device may
include a hook and loop fastener. The attachment device may include a glue.

[0084] In an embodiment, a mattress with a device enclosure may include a mattress
with at least one surface for bearing a device enclosure, and a device enclosure attached
to the mattress on the surface, wherein the enclosure secures a device directly to the
mattress while allowing a power cord for the device to be secured to the device.

[0085] In an embodiment, a mattress covering with a device enclosure may include a
mattress covering with at least one surface for bearing a device enclosure, and a device
enclosure attached to the mattress covering on the surface, wherein the enclosure secures
a device directly to the mattress covering while allowing a power cord for the device to
be secured to the device. The enclosure may include one or more of a pocket, a sleeve, a
strap, and a webbing. The device may be plugged in to one of a wall outlet, an outlet
associated with the bed, an outlet associated with a lighting fixture, and an outlet
associated with a remote control stand.

[0086] In an embodiment, a method of configuring a foam spring mattress, may
include assigning a relevance rating to a foam spring location in the mattress, wherein
the relevance rating relates to the relevance of the location to the impact it has on the
firmness feel of the mattress, and configuring a plurality of foam springs of varied
firmnesses in a mattress according to a placement pattern to obtain a firmness, wherein
the placement pattern is generated based on a match between a foam spring of a
particular firmness and the relevance rating.

[0087] In an embodiment, a method of re-configuring a foam spring mattress, may

include assigning a relevance rating to a foam spring location in the mattress, wherein
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the relevance rating relates to the relevance of the location to the impact it has on the
firmness feel of the mattress, configuring a plurality of foam springs of varied firmnesses
in a mattress according to a first placement pattern to obtain a first firmness, wherein the
first placement pattern is generated based on a match between a foam spring of a
particular firmness and the relevance rating, and re-configuring the plurality of foam
springs of varied firmnesses in the mattress according to a second placement pattern to
obtain a second firmness, wherein the second placement pattern is generated based on a
match between a foam spring of a particular firmness and the relevance rating. At least
one of the patterns is a checkerboard pattern. At least one of the patterns is a Greek key
pattern. Configuring and re-configuring comprises putting the best fit foam springs
mainly in the areas of high relevance to the overall feel. Configuring and re-configuring
comprises placing the worst fit foam springs in the areas of lowest relevance to the
overall feel. Foam springs are marked to indicate a firmness. The mattress is provided
with a top cover that is resealable. The same set of foam springs are used in the re-
configuring without addition or subtraction. The area of the hips and shoulders are high
relevance areas. The area of the feet and outer edges are low relevance areas.

[0088] These and other systems, methods, objects, features, and advantages of the
present invention will be apparent to those skilled in the art from the following detailed
description of the preferred embodiment and the drawings. All documents mentioned

herein are hereby incorporated in their entirety by reference.

BRIEF DESCRIPTION OF DRAWINGS
[0089] The systems and methods described herein may be understood by reference to
the following figures:
[0090] Fig. 1 shows a block diagram of the bed facility and related components;
[0091] Fig. 2 shows three embodiments of foam spring configurations;
[0092] Fig. 3 shows another embodiment of a foam spring configuration;
[0093] Figs. 4A-4L show different shapes embodiments of a foam spring;
[0094] Figs. SA-5D show different embodiments of exterior and interior shapes for a
foam spring;
[0095] Figs. 6A-6C show embodiments of foam springs combined with an

attachment facility;
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[0096] Figs 7A-7B show embodiments of foam springs combined with an
attachment facility;

[0097] Fig. 8 shows an embodiment of different attachment facilities for individual
foam springs;

[0098] Fig. 9 shows an embodiment of foam springs being grouped into regions with
a containment facility;

[0099] Fig. 10 shows an embodiment of a set of foam spring regions;

[00100] Fig. 11A shows an embodiment of foam springs associated with a bottom
foam panel;

[00101] Fig. 11B shows an embodiment of foam springs associated with a top foam
panel;

[00102] Fig. 11C shows an embodiment of foam springs associated with a foam panel
including vertical locators;

[00103] Fig. 11D shows an embodiment of foam springs associated with a foam panel
mncluding horizontal and vertical locators;

[00104] Fig. 11E shows a foam side rail including indentations for receiving, holding,
and releasing foam springs;

[00105] Fig. 12 shows an embodiment of a general foam spring configuration in a
containment facility;

[00106] Fig. 13 shows an embodiment of foam springs in regions within a
containment facility;

[00107] Fig. 14 shows an embodiment of different firmness foam springs in a
containment facility;

[00108] Fig. 15 shows an embodiment of different firmness foam springs in a
containment facility;

[00109] Fig. 16 shows an embodiment of foam springs including magnets in a
containment facility;

[00110] Fig. 17 shows an embodiment of foam springs including activated carbon in a
containment facility;

[00111] Fig. 18 shows an embodiment of foam springs including tourmaline in a
containment facility;

[00112] Fig. 19 shows an embodiment of a pneumatic and/or hydraulic facility

coupled with a chamber;
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[00113] Fig. 20 shows an embodiment of a pneumatic and/or hydraulic facility
coupled with sets of chambers;

[00114] Figs. 21A-21D shows an embodiment of using foam springs with metal
springs in a containment facility;

[00115] Fig. 22 shows an embodiment of accessing foam springs installed within a
containment facility;

[00116] Fig. 23 shows an embodiment of accessing foam springs installed within a
containment facility;

[00117] Fig. 24 shows an embodiment of foam springs within pillows;

[00118] Fig. 25 shows an embodiment of foam springs within a chair cushion;

[00119] Fig. 26 shows an embodiment of foam springs within an automobile seat;
[00120] Fig. 27 shows a display screen for a foam spring orientation software
application;

[00121] Fig. 28 shows an input screen for a foam spring orientation software
application;

[00122] Fig. 29 shows an input screen for a foam spring orientation software
application; |

[00123] Fig. 30 shows an input screen for a foam sprihg orientation software
application;

[00124] Fig. 31 shows an output screen for a foam spring orientation software
application;

[00125] Fig. 32 shows an output screen for a foam spring orientation software
application;

[00126] Fig. 33 depicts the use of color in distinguishing foam springs of different
firmness values;

[00127]  Fig. 34 depicts the use of different materials and devices in an end of a foam
spring;
[00128
[00129

]  Fig. 35 depicts pockets for devices on the mattress;

] Fig. 36 depicts an embodiment of a soft foam spring mattress;

[00130] Fig, 37 depicts an embodiment of a medium foam spring mattress; and
[00131] Fig. 38 depicts an embodiment of a firm foam spring mattress;

DETAILED DESCRIPTION OF THE INVENTION
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[00132] A user may have an overall bed comfort requirement for their overall body,
but may also have requirements for localized body comfort. The user may have a unique
situation that may require various comfort levels within a bed. For example, the user
may desire a general medium firmness for the bed but may have additional requirements
of firmer support in the users back area to provide additional back support for total body
comfort.

[00133] A bed that may have interchangeable foam springs may allow the user to
interchange different foam spring firmnesses to provide firmness differences that may
compensate for local body areas requiring different support than the overall bed. To aid
in the placement of the various foam spring firmnesses there may be facilities to hold the
foam springs in the required locations and a method of determining where to place the
various foam springs to provide the users desired comfort. There may be a plurality of
methods to place the different foam spring firmness into the bed that may include trial
iteration, a questionnaire, a software application, or the like. The plurality of foam
spring placement methods may be performed by the user alone or may be done in
combination with a bed enterprise, service enterprise, manufacturer, or the like.

[00134]  One of the goals of the customizable firmness bed may be to provide the user
with an apparatus and method of creating a bed with different local firmnesses that may
compensate for different comfort requirements the user may have. The user may require
less firmness in one location of the bed while also requiring firmer support in other
locations of the bed. As described below, methods and systems are described that may
allow the placement of individual firmness foam springs in a bed to provide total comfort
requirements to a user.

[00135]  Another goal may be to provide a method of determining where to place the
various firmness foam springs within the bed to meet the users requirements. As
described below, the user may provide input for the type or foam spring and foam spring
firmness that may be required and a foam spring orientation may be determined using the
users input.

[00136] Referring now to Fig. 1, a block diagram of a bed facility 102 and associated
components 1s shown. In embodiments, the bed facility 102 may include a containment
facility 104, attachment facility 120, regions 122 of foam springs, and a plurality of foam
springs 108. The foam springs 108 may also include materials that may provide health

benefits to the user such as activated carbon 110, tourmaline 112, and magnets 114.
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Additionally, there may be a foam spring orientation application 118 to aid in the
placement position of the plurality of foam springs 108. In an embodiment, the
containment facility 104 may have the shape of a bed mattress with a bottom, top, and
sides and may provide the shape in which the foam springs 108 may be placed. In an
embodiment, the foam springs may be oriented into different regions 122 where the
different regions may contain different firmness foam springs 108. The attachment
facility 120, as will be described below, may provide openings in which the foam springs
108 may be placed. The attachment facility 120 openings may provide a pattern of
openings to allow foam springs of various firmnesses to be placed within the
containment facility 104. As shown in Fig. 1, the plurality of foam springs 108 may
include firmness 1, firmness 2, through firmness N to provide various firmnesses within
the bed facility 102. The foam spring orientation application 118 may be used by the
user, sales enterprise, manufacturer, or the like to determine where the plurality of foam
springs 108 should be placed to meet the users comfort requirements.

[00137] A bed facility 102 may be any type of bed that may provide a comfortable
position for a user to rest, sleep, sit, convalesce, or the like. The bed facility 102 may
include a standard bed, an adjustable bed, or the like. The bed facility 102 may be in any
shape or size that may include a crib bed, twin bed, full size bed, queen size bed, king
size bed, or the like. In an embodiment, the bed facility 102 may typically include a
mattress, box spring, support frame, and the like. In an embodiment, the mattress may
include a material top layer (e.g. foam or material), material bottom layer, springs, foam
layers, and the like.

[00138] In an embodiment, a standard non-adjustable bed may be any bed that
maintains a single rigid position that may not be capable of changing its shape or
position. Additionally, the non-adjustable bed may be any rigid shape that may have a
non-flat configuration.

[00139] In an embodiment, an adjustable bed may be a type of bed that is capable of
adjusting at least one aspect of the bed shape such as a head section, a foot section, leg
section, a torso section, or the like. In an embodiment, there may be a control interface
that a user may use to adjust the position of at least one aspect of the bed.

[00140] In an embodiment, the foam springs 108 may be any type of soft foam that
may include latex foam, urethane foam, visco-elastic foam, polyurethane foam, or the

like. In an embodiment, the foam springs 108 may be used for bedding, pillows, chairs,
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couches, or the like. In an embodiment, the foam springs 108 may be considered a foam
support for the bed facility 102.

[00141] In an embodiment, the foam springs 108 may be made of the solid foam
material but may additionally have interior openings, exterior openings, interior and
exterior opening, or the like. The openings may not be important to the firmness of the
foam spring 108 but may be useful for manufacturability of the foam spring, providing
space for added foam spring movement, contain health related materials, and the like.
[00142] In an embodiment, a mattress outer case may be a part of the bed facility 102
mattress that provides the volume space to place the foam springs 108. In an
embodiment, the mattress outer case may be the mattress, a separate bed structure from
the mattress, or the like. The mattress outer case may have a shape that is substantially
the same as the bed facility 102. In an embodiment, the foam spring 108 may have a
height that may equal to the height of the mattress outer case, may be a portion of the
height of the mattress outer case, may have a height greater than the mattress outer cas\e,
or the like. In an embodiment, the cross section of the foam spring 108 may have any
shape that may include a round shape, a square shape, a hexagon shape, an octagon
shape, a star shape, an oval shape, or the like. In an embodiment, a plurality of foam
springs 108 may be contained within the mattress outer case. The plurality of foam
springs 108 may be all the same shape, a combination of shapes, or the like. In some
cases, the foam spring 108 shapes may be combined to provide for spaces between the
foam springs 108 that may allow the foam springs 108 to have freedom of motion. For
example, the plurality of foam springs 108 may be all circle shaped or a combination of
circle and oval shaped foam springs 108 to provide spaces between the foam springs 108
to allow motion areas for the foam springs 108. In other cases, it may be desired for the
foam springs 108 shapes to be selected where the foam springs 108 are in close contact
with each other to allow each of the foam springs 108 to support the adjacent foam
springs 108. For example, the plurality of foam springs 108 may be all square foam
springs 108 that contact adjacent foam springs 108 on all four sides; this may provide
support to the foam spring 108 and all the adjacent foam springs.

[00143] In an embodiment, the plurality of foam springs 108 contained within the
mattress outer case may have a plurality of different firmnesses. In an embodiment, the
foam spring 108 firmness may be defined by an indentation load deflection (ILD) value,

indentation force deflection (IFD) value, foam density, or the like. IFD, and in a similar
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manner ILD, is defined as the amount of force, in pounds, required to indent a fifty
square inch, round surface into a foam material a certain percentage of the foam material
total thickness. IFD may be specified as the number of pounds at a specific deflection
percentage for specific height foam. For example, the IFD for a certain foam may be
defined as 25 pounds/50 in2 at a 25% deflection on a four inch thick piece. In an
embodiment, the IFD may be influenced by the thickness of the foam material, the size
of the material, and the like. For some types of materials, such as latex foam, the ILD
value may correlate with the density of the material used. For others, the ILD may be
less dependent, or even independent, of the density of the material used.

[00144] The firmness may also be measured or described by the density of the foam,
in pounds per cubic foot, kilograms per cubic meter, or some other relevant standard.
Although the density may not be a direct measurement of firmness, it may have a direct
relationship to firmness. For example, a 110kg/m3 density barrel may be firmer than a
95kg/m3 barrel and the 95kg/m3 barrel may be firmer than an 80kg/m3 density barrel,
and the like.

[00145] In an embodiment, the plurality of foam springs 108 may be configured
within the mattress outer case to provide localized variable firmnesses for the bed facility
102. In an embodiment, the firmness of a bed facility 102 may be varied to provide
comfort for a user that may be experiencing discomfort as a result of an accident,
arthritis, surgery, chronic conditions, a neck condition, a knee condition, a sleep disorder,
a disease, or the like. In some cases, the discomfort experienced by the user may not be
static but may be part of a changing condition that may have the user experiencing more
or less discomfort over time.

[00146] In many cases the discomfort the user may experience may be a local
discomfort such as lower back pain, hip pain, neck pain, shoulder pain, and the like
where it may be advantageous to have different firmness in these areas to provide an
improved resting comfort in the local position. For example, the user may experience
lower back pain and the plurality of foam springs 108, with a certain firmness, may be
configured to provide less firm or firmer support in the lower back area to help provide a
comfortable resting position.

[00147] In an embodiment, the user’s discomfort may change over time, and the
plurality of foam springs 108 may be modified to compensate for the changing user

condition. For example, if the user is suffering from lower back pain, the initial foam
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spring 108 configuration may provide firmer support in the area of the lower back to
position the back for improved healing. Over time, the user’s lower back may improve
and the foam springs 108 firmness in the area of the lower back may be modified by
gradually providing less firm support until the form spring 108 firmness is the same as
the remainder of the bed facility 102.

[00148] In an embodiment, when considering the location to place the various foam
spring 108 firmnesses, the user’s physical characteristics (e.g. height, weight, body
shape, gender) may be considered for the proper placement and firmness of the foam
spring 108. For example, the placement for the foam springs 108 for a user’s lower back
may be influenced by the user’s height, typical sleeping position, size of the bed, shape
of the bed, location the user sleeps on the bed (e.g. towards the head or foot of the bed),
and the like.

[00149] It may be understood that the foam spring 108 configuration may be varied to
account for more than one user condition of discomfort. For example, a user may have
more than one body location that is effected by arthritis. The plurality of foam springs
108 may be configured to provide comfortable resting conditions to any or all of the
body locations that the user desires discomfort relief. As these conditions may improve
or worsen over time, the user may be able to change the foam spring 108 configuration,
change the firmness of the foam spring 108 in certain bed facility 102 locations, or the
like. As another example, a user may be experiencing discomfort from a chronic
condition (e.g. arthritis) and a short-term condition (e.g. surgery). As the short term
condition improves, the foam springs 108 in the short-term location may be changed as
needed to provide the user with the desired comfort. In a similar manner, as the chronic
condition may change with time, the foam springs 108 may be changed in these locations
to provide the best comfort position for the user.

[00150] In another embodiment, the springs used within the bed facility 102 may be
pneumatic or hydraulic springs that may be have adjustable firmness settings. A bed
facility 102 may have a pattern of pneumatic or hydraulic springs that may be orientated
using a containment facility 104. In an embodiment, the user may be able to adjust the
individual firmnesses of the pneumatic or hydraulic springs to meet the comfort
requirements of the user. In an embodiment, there may be a computer device interface
where the user may be able to indicate the required firmness for certain locations of the

bed facility 102. In an embodiment, the computer device may be a desktop computer,



10

15

20

25

30

WO 2014/152915 PCT/US2014/028218

-22-

laptop computer, server, webserver, personal digital assistant (PDA), Smartphone,
handheld computer, or the like. The computer devices may include connections to a
network for accessing other computer devices that may store or manage bed facility 102
information. In an embodiment, the networks may include a WAN, LAN, Internet,
intranet, peer-to-peer, or other network connecting computer devices. In an embodiment,
the computer device and networks may be wired or wirelessly connected. In an
embodiment, using the network, the user may be able to access computer devices on the
network to receive spring firmness settings. For example, the user may access the
Internet from the computer device and may download a particular set of spring firmness
settings that may match a desired comfort requirement. In an embodiment, the computer
device interface may show a grid substantially the same as the orientation of the
pneumatic or hydraulic springs where the user may be able to indicate the firmness of the
individual springs, groups of springs, zones of springs, areas of springs, the entire bed
facility 102, or the like. In an embodiment, the user may work with the computer device
interface using a keyboard, mouse, joystick, touch screen, or other input device. In an
embodiment, based on the user’s indications, the computer device interface may control
the pressure of the individual pneumatic or hydraulic springs to provide the desired
comfort. In an embodiment, there may be preset firmness configurations that may be
selected on the computer device interface; the preset configurations may be user set,
historical settings saved by the computer device, preset at the manufacturer, preset at the
bed facility 102 enterprise, or the like. In an embodiment, the user may change the
firmness configuration as often as the user requires.

[00151] In addition to varying the foam spring 108 firmness in a bed facility 102, the
foam spring may also contain additional health benefit materials that may provide an
improved healing environment. In an embodiment, the additional health benefit
materials may include activated carbon, tourmaline, magnets, and the like. In an
embodiment, the additional health benefit materials may be used individually or in
combination within the foam spring 108, the bed facility 102, or the like.

[00152] Activated carbon 110 is a material that has an exceptionally high surface
area that includes a large amount of micro porosity. Sufficient activation for useful
applications may come from the high surface area but further chemical treatment may
used to enhance the absorbing properties of the activated carbon. Activated carbon

attracts and holds certain chemicals therefore reducing dust, odors, contaminates, and the



10

15

20

30

WO 2014/152915 PCT/US2014/028218

-23 -

like from the area around the activated carbon. The contaminants may be attracted to
and held (adsorbed) on the surface of the carbon particles. The characteristics of the
carbon material such as particle size, pore size, surface area, surface chemistry, density,
and hardness may influence the efficiency of adsorption.

[00153] In an embodiment, as part of the foam spring 108 manufacturing process, the
activated carbon 110 may be mixed with the foam spring 108 material to provide an
effective mixing of the activated carbon 110 into the foam spring 108. In an
embodiment, the amount of activated carbon 110 in the foam spring 108 may be
dependent on the environment of the bed facility, user requirements, or the like. For
example, a user that requires a low dust environment may use foam springs 108 with
increased activated carbon content.

[00154] In an embodiment, foam springs 108 that contain activated carbon 110 may
be all of the foam springs 108 within the bed facility 102, may be a portion of the foam
springs 108 within the bed facility 102, may be placed in zones in the bed facility 102 or
the like.

[00155] In another embodiment, the activated carbon 110 may be added to the foam
spring 108 as a separate filtering device. For example, the foam spring 108 may have an
opening, a pocket, a recess, a holding area, or the like where activated carbon 110 may
be added. In an embodiment, the foam spring 108 manufacturer, bed facility 102
enterprise, user, or the like may add the separate activated carbon 110 filtering device to
the foam spring 108. In this embodiment, the activated carbon 110 may be replaceable
to provide a continual level of air filtration. In this embodiment, the amount of activated
carbon 110 that is used with the bed facility 102 may be varied to provide a level of air
filtration to the users requirements.

[00156] Tourmaline 112 is a natural material that is a source of negative ions and far
infrared rays. Tourmaline 112 is believed to be useful for improve circulation, to relieve
stress, to improve mental alertness, and to strengthen immune system function.

[00157] In an embodiment, as part of the foam spring 108 manufacturing process, the
tourmaline 112 may be mixed with the foam spring 108 material to provide an effective
mixing of the tourmaline into the foam spring 108. In an embodiment, the amount of

tourmaline 112 may be adjusted for a user’s requirements.
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[00158] In an embodiment, foam springs 108 that contain tourmaline may be all of the
foam springs 108 within the bed facility 102, may be a portion of the foam springs 108
within the bed facility 102, may be placed in zones in the bed facility 102 or the like.
[00159] In another embodiment, the tourmaline 112 may be added to the foam spring
108 as a separate device. For example, the foam spring 108 may have an opening, a
pocket, a recess, a holding area, or the like where tourmaline 112 may be added. In an
embodiment, the foam spring 108 manufacturer, bed facility 102 enterprise, user, or the
like may add the separate tourmaline 112 device to the foam spring 108. In this
embodiment, the amount of tourmaline 112 that is used with the bed facility 102 may be
varied to provide a health benefit level to the users requirements.

[00160] Magnets 114 are believed to be helpful for increased blood circulation,
reducing inflammation, increased recovery speed from injuries, and the like. In an
embodiment, as part of the foam spring 108 manufacturing process, the magnets 114,
magnetic material, or the like (magnets) may be mixed with the foam spring 108 material
to provide an effective mixing of the magnets 114 into the foam spring 108. In an
embodiment, the amount of magnets 114 in the foam spring 108 may be dependent on
the user requirements.

[00161] In an embodiment, foam springs 108 that contain magnets 114 may be all of
the foam springs 108 within the bed facility 102, may be a portion of the foam springs
108 within the bed facility 102, may be placed in zones in the bed facility 102 or the like.
[00162] In another embodiment, the magnets 114 may be added to the foam spring
108 as a separate device. For example, the foam spring 108 may have an opening, a
pocket, a recess, a holding area, or the like where magnets 114 may be added. In an
embodiment, the foam spring manufacturer, bed facility 102 enterprise, user, or the like
may add the separate magnet 114 device to the foam spring 108. In this embodiment, the
number or amount of magnets 114 that are used with the bed facility 102 may be varied
to provide the health benefits to the user’s requirements.

[00163] In an embodiment, the pattern of magnet placement within the foam spring
108, within the bed facility 102, a combination of placement within the foam spring 108
and bed facility 102, or the like may be important to the magnet health benefits received
by the user. In an embodiment, a magnet orientation application may be used to
determine the placement of the magnets within the foam spring 108, bed facility 102, and

the like. In an embodiment, the magnets may be placed to provide an increased magnet
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influence to provide health benefits in certain user body locations. In an embodiment,
the magnet orientation application may determine the location of magnets within each
individual foam spring 108. A user may answer questions that are input to the magnet
orientation application; the questions may be completed interactively with the computer
device. In an embodiment, the magnet orientation application may provide magnet
orientation within the foam spring 108, the bed facility 102, magnet foam spring 108
within the bed facility 102, and the like.

[00164] In an embodiment, the foam spring 108 may have an attachment facility 120
on the outer surface of the foam spring 108 to provide a connection to a containment
facility 104; the containment facility 104 may be used to maintain the orientation of the
plurality of foam springs 108 within the mattress outer case. In an embodiment, the
foam spring 108 attachment facility 120 may be a geometric shape, a mechanical
attachment device, a direct attachment device, or the like. In an embodiment, the
geometric shape may be additional shaped foam material that extends out from the outer
surface of the foam spring 108, may be a recess in the outer surface of the outer surface
of the foam spring 108, may be a combination of extended shape and recess of the outer
surface of the foam spring 108, or the like that may be used to connect the foam spring
108 to the containment facility 104.

[00165] In an embodiment, the mechanical attachment may be a buckle, a snap, a clip,
glue, and the like that may allow the foam springs to be joined directly together, used to
connect to the containment facility 104, or the like.

[00166] In an embodiment, the direct attachment device may be Velcro, tape, double
stick tape, glue, elastic, or the like that may allow the foam springs to be joined directly
together, connected to the containment facility 104, or the like.

[00167] In an embodiment, the foam springs 108 may be connected together using the
attachment device without the use of the containment facility 104. In this manner, the
foam springs 108 may maintain orientation by being connected to at least one adjacent
foam spring 108.

[00168] In an embodiment, the individual foam springs 108 may be encased within a
cylinder of fabric where the fabric cylinder may provide the attachment device. In an
embodiment, at least two fabric encased foam springs 108 may be connected together in
an orientation of foam spring 108 firmnesses. In an embodiment, the fabric encased

foam springs 108 may be oriented using the same firmness foam springs 108, different
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firmness foam springs 108, or the like. In an embodiment, the individual fabric encased
foam springs 108 may be connected using at least one of glue, Velcro, tape, fabric
bonding, snaps, clips, string, webbing, or the like.

[00169] As an alternative fabric wrapping configuration, the foam springs may be
only partially encased in the fabric wrapping, such as 30% - 40%. Similar to the fully
fabric enclosed foam springs, the partially encased foam springs may be connected using
glue, Velcro, tape, fabric bonding, snaps, clips, string, webbing, or the like. In an
embodiment, the partially encased foam springs may allow the changing or moving of
the foam springs within the partial encasement and therefore may allow for firmness
changes to be made within the mattress.

[00170] In an embodiment, the fabric encased foam springs 108 may be orientated and
interconnected as a line of foam springs, as a circle of foam springs 108, as a square of
foam springs 108, as a rectangle of foam springs 108, or the like. In an embodiment, at
least one interconnected fabric encased foam springs 108 may be configured into a bed
facility 102. For example, the bed facility 102 may include a rectangular interconnected
fabric encased foam springs 108 at the head and foot zones while the shoulders and hip
zones use circle interconnected fabric encased foam springs 108.

[00171] In an embodiment, the more than one interconnected fabric encased foam
springs 108 within a bed facility 108 may be all the same firmness, different firmnesses,
or the like. In an embodiment, the firmness of the interconnected fabric encased foam
springs 108 may be configured in the bed facility to meet the comfort requirements of the
user.

[00172] In an embodiment, there may be a machine to encase the foam into the fabric
cylinder. In an embodiment, the foam springs 108 and fabric or fabric cylinders may be
loaded into the machine. The machine may take an individual foam spring 108 and
wrapped it with the fabric or the fabric cylinder. In an embodiment, the machine may
use fabric and shape the fabric into the cylinder shape as part of the assembly process. In
an embodiment, once the foam spring 108 is wrapped within the fabric cylinder, the
machine may stage the completed fabric wrapped foam springs 108 for connecting into
interconnected fabric encased foam springs 108. In an embodiment, the machine may be
capable of connecting the individual fabric encased foam springs 108 into any

orientation to assemble the interconnected fabric encased foam springs 108 that may
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include a line of foam springs, a circle of foam springs 108, a square of foam springs
108, a rectangle of foam springs 108, or the like.

[00173] In an embodiment, the foam spring 108 attachment facility 120 may be used
to provide connection to adjacent foam springs 108, connection to the containment
facility 104, or the like to assure the maintaining plurality of foam springs 108
orientation within the mattress outer case. As previously discussed, the plurality of foam
springs 108 may have certain orientations that may provide various foam spring 108
firmnesses to provide relief for user discomfort. In an embodiment, a method and
system of foam spring 108 containment may be used to assure that the preferred
orientation of the plurality of foam springs 108 does not change, move, realign, or the
like over time and use of the bed facility 102. In an embodiment, the foam springs 108
may directly connect together using mechanical ‘attachment, direct attachment, or the
like. In an embodiment, the containment facility 104 may be used to connect to the foam
springs 104 using the geometric shape, the mechanical attachment device, the direct
attachment device, or the like.

[00174] In an embodiment, the containment facility may be a patterned holding device
that may provide positioning for the foam springs 108 within the mattress outer case.
The pattern may provide the orientation of the foam springs 108 within the mattress
outer case and therefore may provide the locations where various firmness foam spring
108 may be located. In an embodiment, the foam springs 108 may be placed only in the
containment facility 104, placed without the containment facility 104, placed as a
combination of in the containment facility 104 and without the containment facility 104,
or the like. In an embodiment, the foam springs 108 that may be placed without the
containment facility 104 may directly connect to adjacent foam springs 108, may not
directly connect to adjacent foam springs 108, or the like. In an embodiment, the
containment facility 104 may have the same shape as the mattress outer case, mattress,
bed facility 102, or the like.

[00175]  In an embodiment, the containment facility 104 may contain a preset pattern,
an adjustable pattern, a plurality of patterns, or the like. In an embodiment, more than
one containment facility 104 may be used within a mattress outer case. The individual
containment facilities 104 may contain different patterns, may have different sized
openings for different sized foam springs 108, or the like. In an embodiment, more than

one containment facility 104 may be connected together to form a larger containment
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facility. For example, a first containment facility 104 may have a square pattern for the
foam springs 108 and a second containment facility 104 may have a hexagon pattern for
the foam springs 108. The square patterned containment facility 104 may be useful for a
user’s back area while the hexagon patterned containment facility 104 may be useful in a
user’s shoulders and hips. In an embodiment, the more than one containment facilities
104 may be connected together to form a larger containment facility 104, may be
independent from each other, may be a combination of connected and independent
containment facilities 104, or the like. In an embodiment, the more than one
containment facility 104 may be combined to provide localized support to meet a user’s
requirement for discomfort relief. For example, within a mattress outer case, square
containment facilities 104 may be used at a users head, back, and leg locations while the
hexagon containment facilities may be used for the user’s shoulders and hips. This
configuration capability may provide for improved targeting of certain firmness foam
springs 108 to a users requirement.

[00176] In an embodiment, the containment facility 104 may be made from materials,
non-rigid materials, a combination of rigid and non-rigid materials, and the like. In an
embodiment, a rigid containment facility 104 may be made of metal, plastic, or the like.
In an embodiment, a flexible containment facility 104 may be a cable, a rope, a strap, a
web, an elastic material, foam, or the like. In an embodiment, the containment facility
104 may include both rigid and non-rigid materials. For example, the containment
facility 104 may be rigid but may contain non-rigid materials to connect to the foam
springs 108. One example of a possible embodiment of the present invention is shown in
Figures 4a and 4b. The density of the latex foam is varied in different cylinder-shaped
components that may be referred to as “barrel coils.” The barrel coils may vary in
density and therefore in their ILD (softness/firmness rating) because the density of latex
foam has a direct correlation with ILD. Individually molded latex barrels/cylinders are
connected to each other by a fabric webbing. Such fabric webbing is then pulled through
the foam encasement on the sides of the mattress to hold the barrels in place. This is
only one possible embodiment of the present invention, and it should be understood that
many different configurations and materials may be used.

[00177] In another embodiment of the containment facility 104 may be a layer of
foam with a pattern of holes for placing the foam springs 108; the layer of foam may

have substantially the same shape as the bed facility 102. The foam springs 108 may be
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attached to the layer of foam using Velcro, tape, double stick tape, glue, elastic, matching
geometric patters in the layer of foam and foam spring 108, or the like. In an
embodiment, there may be more than one layer of foam used to contain the foam springs
108. In an embodiment, the layer of foam may connect to the foam springs 108 in
predetermined locations on the foam springs 108. For example, a single layer of foam
may contact the foam springs 108 at the center of the foam springs 108. In another
example, if two layers of foam are used, the contact may be at the top and bottom of the
foam spring 108.

[00178] In another embodiment, the containment facility 104 may be a side foam rail
1112, a foam bottom layer, a foam top layer, or the like that include indentations in
which the foam spring 108 may fit. As an example shown in Fig. 11E, the side foam rails
1112 may have an indentation shape 1114 to hold the same shaped foam spring and the
foam springs 108 may fit into the side rail indentations 1114 to hold the foam springs
108 in the correct orientation. Fig. 11E more particularly shows an embodiment of an
indentation shape 1114 to hold the foam spring 108 having a shape depicted in Fig. 2.
Separately from or in combination with the indented side rails 1112, the top foam layer
and/or the bottom foam layer may have indentations in the shape of the foam spring ends
to hold the foam springs in the correct orientation. In an embodiment, the indentations in
the top and/or bottom foam layers may provide a nesting location for the foam spring to
provide orientation positioning.

[00179] In another embodiment, the containment facility 104 may hold a combination
of foam springs 108 and metal inner springs. In an embodiment, the metal inner springs
may be used side by side with the foam springs, the metal inner springs may be under the
foam springs 108, the metal inner springs may be above the foam springs 108 or the like.
The metal inner springs may be used to provide added support to the user, localized
support to the user, or the like.

[00180] In an embodiment, it may not be required that each patterned containment
facility opening have a foam spring 108.

[00181] In an embodiment, the containment facility 104 may have pattern openings
that provide locations for the various foam springs 108 firmness patterns that may be
required by the user. In an embodiment, the foam spring 108 firmness pattern may be
determined using certain containment facilities 104. For example, before proceeding

with the determination of the foam spring 108 requirements, the type of containment
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facility 104 may be determined that may provide the patterned opens to support the foam
spring 108 firmness patterns. In considering the users comfort needs, a certain
containment facility 104 may be selected that may provide for the proper targeting of
foam springs 108 in the area required. For example, a user may select a containment
facility 104 the has a pattern that provides proper general support to his or her back but
may also have foam spring 108 openings that may be used to target a particular firmness
to the users shoulders.

[00182] A person knowledgeable in the art may understand that the containment
facility 104 and foam spring 108 combinations may take many different configurations
to provide the user comfort required.

[00183] In an embodimént, using the containment facility 104, the foam spring 108
pattern may be installed into the mattress outer case by a bed facility 102 manufacturer,
by a bed facility 102 enterprise, by a bed facility 102 setup enterprise, by a user, or the
like. In an embodiment, after the initial foam spring 108 pattern is set, the foam spring
108 pattern may be altered by the bed facility 102 manufacturer, the bed facility 102
enterprise, the bed facility 102 setup enterprise, the user, or the like. In an embodiment,
the altering of the foam spring 108 pattern may be a result of changing user comfort
conditions, changing user requirements, or the like.

[00184] In an embodiment, the user may contact a bed facility 102 enterprise for the
determination of the foam spring 108 pattern that may provide the user with his or her
desired bed facility 102 comfort. In an embodiment, the foam spring 108 pattern may
include foam spring 108 firmness, foam spring 108 firmness location, or the like. In an
embodiment, the foam spring 108 pattern may be determined by an iterative trial, an
interview of the user by the bed facility 102 enterprise, by questionnaire, by software
application determination, or the like.

[00185] 1In an embodiment, the iterative trial may be the trial and error method of
physically trying a first foam spring 108 pattern with the user trying the foam spring 108
pattern configuration and, based on the users input, making changes to the first pattern to
create a second pattern.

[00186] In an embodiment, the interview process may involve the user and the bed
facility 102 enterprise discussing the needs of the user to determine how the foam spring
pattern may be configured to best fit the user. In an embodiment, the bed facility 102

enterprise may use the information from the interview to establish a foam spring 108
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pattern based on previous patterns, a set of patterns, experience, or the like. In an
embodiment, after the initial pattern is determined, a trial process may be used to find the
final foam spring 108 pattern.

[00187] In an embodiment, the user may fill out a questionnaire that may request
information on the comfort requirements the user may require. Using the answers to the
questionnaire the bed facility 102 enterprise may determine the foam spring 108 pattern.
In an embodiment, the questionnaire answers may provide a guided method and system
to the foam spring 108 pattern determination, may provide at least one complete foam
spring 108 pattern, may provide a first foam spring 108 pattern for trial, or the like.
[00188] In an embodiment, the software application may be a questionnaire that may
request information on the comfort requirements the user may require. Using the
answers to the questionnaire, the software application may determine the foam spring
108 pattern. In an embodiment, the questionnaire answers may provide a guided method
and system to the foam spring 108 pattern determination, may provide at least one
complete foam spring 108 pattern, may provide a first foam spring 108 pattern for trial,
or the like. The software application will be discussed in more detail below.

[00189] In an embodiment, once the foam spring 108 pattern is determined, the final
foam spring 108 pattern may be place into the containment facility 104 and bed facility
102 for the user. The final foam spring 108 pattern may be created by the manufacturer,
the bed facility 102 enterprise, the bed facility 102 setup organization, the user, or the
like.

[00190] In an embodiment, the bed facility 102 manufacturer may have an inventory
of various foam springs 108 to select from to build the user foam spring 108 pattern. In
an embodiment, the bed facility 102 manufacturer may use the foam spring 108 pattern
information received from the user/bed facility 102 enterprise to build the foam spring
108 pattern to the users requirements. After the bed facility 102 is complete, including
the foam spring 108 pattern, the bed facility 102 may be transported to the bed facility
102 enterprise, the bed facility 102 setup enterprise, the user, or the like.

[00191] In an embodiment, the bed facility 102 enterprise may have an inventory of
various foam springs 108 to select from to build the user foam spring 108 pattern. In an
embodiment, the bed facility 102 enterprise may use the foam spring 108 pattern
information determined with the user to build the foam spring 108 pattern to the users

requirements. In an embodiment, the bed facility 102 enterprise may select foam springs
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108 from inventory to build the bed facility 102 that includes the user determined foam
spring 108 pattern.

[00192] In an embodiment, the bed facility 102 setup enterprise may have an
inventory of various foam springs 108 to select from to build the user foam spring 108
pattern. In an embodiment, the bed facility 102 setup enterprise may use the foam spring
108 pattern information determined by the user/foam spring 108 enterprise to build the
foam spring 108 pattern to the users requirements. In an embodiment, the bed facility
102 setup enterprise may select foam springs 108 from its inventory to build the bed
facility 102 at the user’s location; the bed facility 102 includes the user determined foam
spring 108 pattern.

[00193] In an embodiment, the user may purchase at least one set of foam springs 108
that match the foam spring 108 pattern developed with the bed facility 102 enterprise. In
an embodiment, at the user’s location, the user may assemble the bed facility 102 with
the predetermined foam spring 108 pattern.

[00194] As previously. discussed, over time the users comfort requirements may
change and the change may require the firmness of the foam springs 108, the foam
spring 108 pattern, or the like to be changed to match the user’s needs. In an
embodiment, once the bed facility 102 with the user required foam spring 108 pattern has
been initially assembled, the configuration may altered by the bed facility 102
manufacturer, the bed facility 102 enterprise, the bed facility 102 setup enterprise, the
user, or the like. In an embodiment, the bed facility reconfiguration may be enabled at a
retail store, at a home of a user, or the like. In an embodiment, the bed facility may be
provided with a zipper or other attachment device to allow access to the foam springs
108. The foam springs 108 may be contained in a webbing that allows hand removal and
replacement of the foam springs 108. In an embodiment, the bed facility reconfiguration
may be enabled at a retail store, at a home of a user, or the like. In an embodiment, the
bed facility may be provided with a zipper or other attachment device to allow access to
the foam springs 108. The foam springs 108 may be contained in a webbing that allows
hand removal and replacement of the foam springs 108. Using methods previously
discussed, the foam spring 108 pattern, foam spring 108 firmness, or the like may be
revised by trial process, questionnaire, interview, software application, or the like. In an
embodiment, once a new foam spring 108 pattern has been determined, the existing foam

springs 108 may be removed from the mattress outer case and the newly determined
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foam spring 108 pattern may be assembled into the mattress outer case. In an
embodiment, the foam spring 108 pattern may be altered as often as required by the user.

[00195] In an embodiment, the bed facility 102 enterprise, bed facility 102 setup
enterprise, the bed facility 102 manufacturer, or the like may offer predetermined foam
spring 108 patterned bed facilities 102. There may be a number of standard foam spring
108 pattern bed facilities 102 that may be historically preferred, provide standard relief
for particular user discomfort, or the like. In an embodiment, the standard bed facility
102 may have a certain number of areas or zones that have foam spring 108 firmnesses
that may provide comfort to users with common comfort requirements. For example, a
predetermined foam spring 108 pattern may be a medium firmness foam spring 108
under the head/shoulders, a firmer foam spring 108 under the back, and a less firm foam
spring 108 under the legs. In another example, there may be predetermined foam spring
108 patterns for hip, shoulder, neck, leg, or the like comfort. In an embodiment, a user
may purchase a standard bed facility 102 with a predetermined foam spring 108 pattern
that may meet the user’s requirements and may make firmness adjustments to the foam
spring 108 pattern with purchased replacement foam springs 108.

[00196] In an embodiment, the bed facility 102 may have a uniform (or substantially
uniform) firmness by using foam springs 108 of all (or substantially all) the same
firmness.

[00197] A foam spring orientation application software 118 may be used to determine
the placement of the plurality of foam springs 108 within the mattress outer case. In an
embodiment, the foam spring orientation application software 118 may be a stand-alone
application, a server application, a web application, or the like. In an embodiment, the
plurality of foam springs 108 may be of differing firmnesses and the foam spring
orientation application software 118 may be used to determine the proper placement of
the different foam spring 108 firmnesses to meet the users comfort requirements. For
example, the user may require certain locations of the mattress to be less firm, more firm,
or the like to help provide the proper support for a part of his or her body that may be
experiencing discomfort such as a hip, shoulder, back, neck, knee, or the like. The user
may have had an accident, surgery, suffer from arthritis, or the like and different
firmnesses within the bed facility 102 may be required to provide the proper comfort for

these areas of discomfort.
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[00198] In an embodiment, the foam spring orientation application software 118 may
present questions to a user to determine the comfort requirements of the user’s bed
facility 102. The questions may be presented to the user as a paper questionnaire, a
computer questionnaire, indicating on a chart of the body the areas needing comfort
consideration, or the like. In an embodiment, the user may interact with the foam spring
orientation application 118 at the user’s location, at the bed facility 102 enterprise, at the
bed facility 102 setup enterprise, at the bed facility 102 manufacturer, or the like.

[00199] In an embodiment, the questionnaire may contain preset questions that may
be input to a computer device from a completed paper questionnaire, interactively on the
computer device, or the like. In an embodiment, the computer device may be a desktop
computer, a laptop computer, a tablet computer, a kiosk, a PDA, a smart phone, or the
like. In an embodiment, the computer device may work with a network that may be a
LAN, WAN, Internet, intranet, wireless, wired, or the like. In an embodiment, the
computer device interactive questionnaire may present additional questions to the user
based on the answer to a previous question. For example, a first question may ask if the
user suffers from discomfort in his or her back. If, for example, the user answers yes, the
questionnaire may continue to ask questions that are particular to back discomfort such
as location of pain, pain levels, if the pain is sharp, if the pain is dull, if the pain increases
with time, and the like.

[00200] In an embodiment, the user may indicate on a body chart the areas of
discomfort that may require various foam spring 108 firmnesses. In an embodiment, the
body chart may be in paper form, on a computer device, or the like. In an embodiment,
the body chart operated on a computer device may incorporate a touch screen to enable
the user to touch the locations on the computer screen that may require addition comfort
control. In an embodiment, the user may indicate the location, the type of discomfort,
the intensity of discomfort, and the like that the form spring orientation application
software 118 may be able to interpret into bed facility 102 firmness requirements. In an
embodiment, the body chart may be divided into a grid, sections, zones, or the like to
allow the user to define the location of discomfort.

[00201] In an embodiment, after the questionnaire is complete, the application
software 118 may determine at least one configuration of foam springs 108 for the bed
facility 102. The configuration my include foam springs 108 of varying firmness to

provide a firmness configuration that may match the firmness requirements of the user.
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For example, if the user indicated in the questionnaire that he or she suffered from back
pain in the lower back area, the foam spring orientation application software 118 may
configure less firm or firmer foam springs in the area of the lower back. The remainder
of the bed facility 102 may be configured to have a standard firmness to properly support
the remainder of the user's body. This configuration of varying firmness across the bed
facility 102 may provide the user with a comfortable position to rest, sleep, or the like.
[00202] In an embodiment, after the foam spring orientation application software 118
has determined the foam spring 108 configuration for the user, a test configuration may
be setup in the bed facility 102 enterprise for the user to try the form spring 108
configuration. Based on the user trying the foam spring 108 configuration at the bed
facility 102 enterprise, the foam spring 108 configuration may be modified to improve
the bed facility 102 comfort.

[00203] In an embodiment, the foam spring 108 configuration may be manually
modified by the user or the bed facility enterprise by interchanging form springs 108 and
retrying the comfort of the bed facility 102 until a desired comfort has been reached. In
another embodiment, the answers to the foam spring orientation application software 118
may be revised and the foam spring orientation application software 118 may provide a
new foam spring 108 configuration for the user to try. In another embodiment, the foam
spring orientation application software 118 may have provided more than one foam
spring 108 configurations and the user may try at least one of the additional
configurations to determine if one of the additional configurations provides the desired
comfort.

[00204] In an embodiment, the foam spring orientation application software 118 may
be a web application; the web application may store the final foam spring 108 pattern
configuration. In an embodiment, if the foam spring 108 pattern requires modification,
the bed facility 102 enterprise, bed facility 102 manufacturer, bed facility 102 setup
enterprise, user, or the like may use the stored foam spring 108 pattern information to
revise the foam spring 108 pattern using the web accessed foam spring orientation
application software 118. In an embodiment, the web-based application may have the
same questionnaire that was used to determine the original foam spring 108 pattern. In
an embodiment, the web-based foam spring orientation application software 118 may be

accessed, with the user’s stored information, and the information revised to match the
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most recent user information. In an embodiment, the web-based foam spring orientation
application software may determine at least one revised foam spring 108 pattern.

[00205] In an embodiment, after the revised foam spring 108 pattern is determined,
the new foam springs 108 that may be required by the revised foam spring 108 pattern
may be order by the web-based foam spring orientation application software. In an
embodiment, the revised foam spring 108 pattern may be assembled by the bed facility
102 manufacturer, the bed facility 102 enterprise, the bed facility 102 setup enterprise,
user, or the like.

[00206] In another embodiment, the user may use the foam spring orientation
application software 118 to reconfigure the foam spring 108 configuration. In an
embodiment, the user may have been provided a copy of the foam spring orientation
application software 118 that the user may operation on the users own computer device.
The user may input revised answers to the questionnaire; the new questionnaire answers
may be used to determine a new foam spring 108 configuration.

[00207] A bed facility 102 may be any type of bed that provides a comfortable
position to a user for resting, sleeping, sitting, convalescing, or the like. The bed facility
102 may be a standard non-adjustable bed, an adjustable bed, and the like. In an
embodiment, the bed facility 102 may include a mattress, box spring, support frame, and
the like. In an embodiment, the mattress may include a material top layer (e.g. foam or
material), springs, foam layers, and the like. The bed facility 102 may be used as a
supportive facility for resting and sleeping by users of any age and may include infant
beds (e.g. cribs), children beds, bunk beds, adult beds, and the like. In an embodiment,
beds may be made of various different sizes such as twin, full, queen, king, and the like
for different situations and user requirements. The bed sizes may be industry standard
sizes but there may also be more than one standard size for a bed type such as a long
twin bed verses a standard sized twin bed.

[00208] A standard non-adjustable bed may be any bed that maintains a single rigid
position that may not be capable of changing shape or position. In an embodiment, the
standard non-adjustable bed may typically be used in a bedroom for sleeping, resting, or
the like and may provide a flat horizontal surface for the user to lie down on.
Additionally, the non-adjustable bed may be a single rigid shape that may have a non-flat
configuration. Typically, the standard non-adjustable bed may be rectangular in shape,

but may also be in other shapes such as round, square, or the like.
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[00209]  An adjustable bed may be a type of bed that capable of adjusting at least one
aspect of the bed shape such as a head section, a foot section, leg section, a torso section,
or the like. In an embodiment, there may be a control interface that a user may use to
adjust the position of at least one aspect of the bed. In an embodiment, the bed position
adjustment may be to provide a more comfortable position to the user for performing a
task (e.g. writing at a work station), relief from pain, watching TV, provide a different
sleeping position, improved blood circulation (e.g. elevated head or feet), and the like.
In an embodiment, the bed structure may be flexible, hinged, or the like to provide
locations for the adjustable bed to move into different positions.

[00210] In an embodiment, the bed facility 102 may use a mattress that contains foam
springs 108 to support the user. In an embodiment, the foam spring 108 may be made of
any type of soft foam that may include latex foam, urethane foam, visco-elastic foam,
polyurethane foam, or the like. In an embodiment, the foam spring 108 may be
contained in a mattress outer casing; the mattress outer casing may be in the shape of the
bed. In an embodiment, the foam spring 108 may provide direct support to the user,
provide indirect support by supporting an over layer of material, or the like. In an
embodiment, the foam spring 108 may typically be of a height to fit between the top and
bottom surfaces of the mattress outer casing. In another embodiment, the foam spring
108 may be a portion of the height of the mattress outer casing and more than one foam
spring may be placed on top of another to fill the space between the top and bottom of
the mattress outer casing.

[00211] In an embodiment, the foam spring 108 may have a cross sectional shape that
may include round, square, hexagon, octagon, star shaped, oval, or the like. In an
embodiment, foam springs 108 may be used in any facility that a user may require soft
supportive characteristics such as beds, pillows, chairs, couches, and the like. In an
embodiment, there may be a plurality of foam springs 108 used in a mattress outer casing
to provide support to a user. The plurality of foam springs that may be used within the
volume of the mattress outer casing may be a combination of cross sectional shapes. For
example, the mattress outer casing volume may use a combination round and oval
shaped foam springs 108 to provide a different foam spring 108 configuration to
different parts of the mattress. In an embodiment, the plurality of foam springs 108 may
fit together such that there may be spaces between the foam springs 108; the spaces may

provide freedom of motion for the plurality of foam springs. In another embodiment, the



10

15

20

25

30

WO 2014/152915 PCT/US2014/028218

-38 -

shape of the foam springs 108 may be selected that provides for the foam springs 108 to
fit tightly together; the tight fit may allow each foam spring 108 to provide support to
adjacent foam springs 108. In an embodiment, the cross sectional shape of the foam
springs 108 selected for placement within a mattress outer casing may provide for
differing support characteristics to the user. For example, looser fitting foam springs 108
may provide for a softer support structure to the user while the tighter fitting foam
springs 108 may provide a firmer support structure.

[00212] In an embodiment, the foam spring 108 may be solid foam, may contain
interior openings, may contain exterior openings, may contain a combination of interior
and exterior openings, or the like. In an embodiment, the foam spring 108 interior and
exterior openings may not influence the spring foam 108 firmness but may be used for
manufacturability, to provide space to allow movement of the foam spring 108, or the
like. For example, an interior opening of the foam spring 108 may be used during
manufacturing to provide for mold shapes, allow additional area for air injection, or the
like. In an embodiment, the interior and exterior openings may be used to provide
holding area for health benefit materials such as activated carbon, tourmaline, magnets,
and the like.

[00213] In an embodiment, the foam springs 108 may have differing firmness that
may be defined by an indentation load deflection (ILD) value, indentation force
deflection (IFD) value, foam density, or the like. IFD, and in a similar manner ILD, is
defined as the amount of force, in pounds, required to indent a fifty square inch, round
surface into a foam material a certain percentage of the foam material total thickness.
IFD may be specified as the number of pounds at a specific deflection percentage for
specific height foam. For example, the IFD for a foam may be defined as 25 pounds/50
in2 at a 25% deflection on a four inch thick piece. In an embodiment, the IFD may be
influenced by the thickness of the foam material, the size of the material, and the like.
[00214] The firmness may also be measured or described by the density of the foam,
in pounds per cubic foot, kilograms per cubic meter, or some other relevant standard.
Although the density may not be a direct measurement of firmness, it may have a direct
relationship to firmness. For example, a 110kg/m3 density barrel may be firmer than a
95kg/m3 barrel and the 95kg/m3 barrel may be firmer than an 80kg/m3 density barrel,
and the like.
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[00215] In an embodiment, the different IFD foam density, or the like, and therefore
foam spring 108 firmness, may be varied or adjusted by using different density foam,
different types of foam, or the like. In an embodiment, the foam spring 108 density may
be varied by using different percentages of air when manufacturing the foam spring 108;
the amount air used during the foam manufacture may provide the amount or size of cells
within the foam spring 108. For example, a foam spring 108 with more air, and therefore
more foam cells, may provide for lower density foam and therefore may be less firm.
[00216] In an embodiment, the foam spring 108 may include an attachment facility
120 to allow more than one foam spring 108 to be associated with other foam springs
108 within a mattress outer casing; the attachment may be used to maintain the
orientation of one foam spring 108 to another foam spring 108, the alignment of various
firmness foam springs 108, or the like. In an embodiment, the attachment facility 120
may be a feature on the outer surface of the foam spring 108 such as a geometric shaped
raised foam area, geometric shaped recessed foam area, attached Velcro material,
mechanical snaps, clips, buckles, glue, adhesive, tape, or the like.

[00217] A containment facility 104 may be a mechanical device that may be used to
contain, orient, and maintain the plurality of foam springs 108 in a pattern within the
volume of the mattress outer casing. In an embodiment, the containment facility 104
may be a rigid device, semi-rigid device, flexible device, or the like that may be preset,
set by the user, preset and adjusted by the user, or the like. In an embodiment, a rigid
containment facility 104 may be made of metal, plastic, or the like. In an embodiment, a
flexible containment facility 104 may be a cable, a rope, a strap, a web, or the like. In an
embodiment, the rigid and flexible containment facilities 104 may be combined by
having a rigid structure such as a plastic patterned containment facility 104 combined
with a flexible component such as a strap to attach to the foam spring 108.

[00218] In an embodiment, the containment facility 104 may attach to each foam
spring 108 attachment facility 120 and may be used to grip the foam spring 108
attachment facility 120, fit into the foam spring 108 attachment facility 120, fit around
the foam spring 108 attachment facility 120, connect to the foam spring 108 attachment
facility 120, or the like.

[00219] In an embodiment, the containment facility 104 pattern may be preset, user
set, fixed, adjustable, a combination of preset and adjustable, or the like. For example,

the containment facility 104 may be delivered to the user with a preset pattern but the
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user may be able to adjust the containment facility 104 pattern to position the foam
springs 108 in a user desired pattern.

[00220]  Activated carbon 110 is a material that has an exceptionally high surface area
that includes a large amount of micro porosity. Sufficient activation for useful
applications may come from the high surface area but further chemical treatment may
used to enhance the absorbing properties of the activated carbon. Activated carbon
attracts and holds certain chemicals therefore reducing dust, odors, contaminates, and the
like from the area around the activated carbon. The contaminants may be attracted to
and held (adsorbed) on the surface of the carbon particles. The characteristics of the
carbon material (e.g. particle size, pore size, surface area, surface chemistry, density, and
hardness) influence the efficiency of adsorption.

[00221] In an embodiment, the activated carbon 110 may be mixed with the foam
spring 108 material for the removal of contaminants from the bed facility 102
environment. In another embodiment, the activated carbon 110 may be added to the
foam spring 108 as a separate filtering device. For example, the foam spring 108 may
have an opening where activated carbon 110 may be added to act as a filter to remove
contaminates from the air within and around the bed facility 102. The foam spring
manufacturer, bed facility 102 enterprise, user, or the like may add the activated carbon
110 to the foam spring 108. In this embodiment, the activated carbon 110 may be
replaceable.

[00222] In an embodiment, the activated carbon may be a coating on the foam spring,
may be inserted into the annulus of the foam spring, may be a ring around the perimeter
of the foam spring, or the like. ‘

[00223] Tourmaline 112 is a natural material that is a source of negative ions and far
infrared rays. Tourmaline 112 is believed to be useful for improved circulation, relieving
stress, improved mental alertness, and strengthening immune system function.

[00224] In an embodiment, the tourmaline 112 may be mixed with the foam spring
108 material during the foam spring 108 manufacture. In another embodiment, the
tourmaline 112 may be added to the foam spring 108 as a separate device. For example,
the foam spring 108 may have an opening where tourmaline 112 may be added to add
the health benefits of tourmaline to the bed facility 102. The foam spring manufacturer,
bed facility 102 enterprise, user, or the like may add the tourmaline 112 to the foam

spring 108. In this embodiment, the tourmaline 112 may be replaceable.
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[00225] In an embodiment, the tourmaline may be a coating on the foam spring, may
be inserted into the annulus of the foam spring, may be a ring around the perimeter of the
foam spring, or the like.

[00226] Magnets 114 are believed to be useful for increased circulation, reduced
inflammation, increased recovery speed from injuries, and the like. In an embodiment,
the magnets 114 may be mixed with the foam spring 108 material during the foam spring
108 manufacture, placed in specific locations in the foam spring 108 during manufacture,
or the like. In another embodiment, the magnets 112 may be added to the foam spring
108 as a separate device. For example, the foam spring 108 may have an opening where
magnets 112 may be added to add the health benefits of magnets 112 to the bed facility
102. The foam spring manufacturer, bed facility 102 enterprise, user, or the like may add
the magnets 112 to the foam spring 108. In this embodiment, the magnets 114 may be
replaceable.

[00227] In an embodiment, the magnets may be a coating on the foam spring, may be
inserted into the annulus of the foam spring, may be a ring around the perimeter of the
foam spring, or the like.

[00228] In an embodiment, the pattern of magnet placement within the foam spring
108 and within the bed facility 102 may be important to the magnet health benefits. In
an embodiment, a magnet orientation application may be used to determine the
placement of the magnets within the foam spring 108, bed facility 102, and the like. In
an embodiment, the magnets may be placed to provide an increased magnet influence to
provide health benefits in certain locations. In an embodiment, the magnet orientation
application may determine the location of magnets within each individual foam spring
108.

[00229] A foam spring orientation application software 118 may be used to determine
the placement of the plurality of foam springs 108 within the mattress outer case volume.
In an embodiment, the plurality of foam springs 108 may be of differing firmnesses and
the foam spring orientation application software 118 may be used to determine the
proper placement of the different foam spring 108 firmnesses to meet the users comfort
requirements. For example, the user may require certain locations of the mattress to be
less firm, more firm, or the like to help provide the proper support for a part of his or her
body that may be experiencing discomfort such as a hip, shoulder, back, neck, knee, or

the like. The user may have had an accident, surgery, suffer from arthritis, have a neck
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condition, have a knee condition, have a sleep disorder, a disease or the like and different
firmnesses within the bed facility 102 may be required to provide the proper comfort for
these areas of discomfort.

[00230] In an embodiment, the foam spring orientation application software 118 may
present questions to a user to determine the comfort requirements of the user’s bed
facility 102. The questions may be presented to the user as a paper questionnaire, a
computer questionnaire, indicating on a chart of the body the areas needing comfort
consideration, or the like.

[00231] In an embodiment, the questionnaire may contain preset questions that may
be input to a computer device from a completed paper questionnaire, interactively on the
computer device, or the like. In an embodiment, the computer device interactive
questionnaire may present additional questions to the user based on the answer to a
previous question. For example, a first question may ask if the user suffers from
discomfort in his or her back. If, for example, the user answers yes, the questionnaire
may continue to ask questions that are particular to back discomfort such as location of
pain, pain levels, if the pain is sharp, if the pain is dull, if the pain increases with time,
and the like.

[00232] 1In an embodiment, the user may indicate on a body chart the areas of
discomfort that may require various foam spring 108 firmnesses. In an embodiment, the
user may indicate the location, the type of discomfort, the intensity of discomfort, and
the like that the form spring orientation application software 118 may be able to interpret
into bed facility 102 firmness requirements. In an embodiment, the body chart may be
divided into a grid, sections, zones, or the like to allow the user to define the location of
discomfort.

[00233] In an embodiment, after the questionnaire is complete, the application
software 118 may determine at least one configuration of foam springs 108 for the bed
facility 102. The configuration my include foam springs 108 of varying firmness to
provide a firmness configuration that may match the firmness requirements of the user.
For example, if the user indicated in the questionnaire that he or she suffered from back
pain in the lower back area, the foam spring orientation application software 118 may
configure less firm or firmer foam springs in the area of the lower back. The remainder

of the bed facility 102 may be configured to have a standard firmness to properly support
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the remainder of the user’s body. This configuration of varying firmness across the bed
facility 102 may provide the user with a comfortable position to rest, sleep, or the like.
[00234]  In an embodiment, after the foam spring orientation application software 118
has determined the foam spring 108 configuration for the user, a test configuration may
be setup in the bed facility 102 enterprise for the user to try the form spring 108
configuration. Based on the user trying the foam spring 108 configuration at the bed
facility 102 enterprise, the foam spring 108 configuration may be modified to improve
the bed facility 102 comfort.

[00235] In an embodiment, the foam spring 108 configuration may be manually
modified by the user or the bed facility enterprise by interchanging form springs 108 and
retrying the comfort of the bed facility 102 until a desired comfort has been reached. In
another embodiment, the answers to the foam spring orientation application software 118
may be revised and the foam spring orientation application software 118 may provide a
new foam spring 108 configuration for the user to try. In another embodiment, the foam
spring orientation application software 118 may have provided more than one foam
spring 108 configurations and the user may try at least one of the additional
configurations to determine if one of the additional configurations provides the desired
comfort.

[00236] In an embodiment, the bed facility 102 foam spring 108 configuration may be
iterated at the bed facility 102 enterprise until a foam spring 108 configuration is
determined that provides the desired comfort. In an embodiment, once the final foam
spring configuration has been determined, the order for the bed facility 102 with the
user’s desired foam spring 108 configuration may be placed with a manufacturer for
delivery to the user, the configuration may be set in the bed facility 102 enterprise and
delivered to the user, or the like.

[00237]  In an embodiment, after the user has received the bed facility 102 with the
user defined foam spring 108 configuration the user may be able to adjust the foam
spring 108 configuration, change foam spring 108 firmnesses, or the like. The user may
adjust the configuration or firmness of the bed facility 102 because of changing
conditions (e.g. the discomfort improves or worsens), to provide a better comfort
configuration, or the like. In an embodiment, the user may adjust the foam spring 108
configuration manually by changing the location of the foam springs 108, changing the

firmness of the foam springs 108 in certain locations, or the like.
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[00238] In another embodiment, the user may use the foam spring orientation
application software 118 to reconfigure the foam spring 108 configuration. In an
embodiment, the user may have been provided a copy of the foam spring orientation
application software 118 that the user may operation on the users own computer device.
The user may input revised answers to the questionnaire; the new questionnaire answers
may be used to determine a new foam spring 108 configuration.

[00239] In another embodiment, the user may use a web based foam spring orientation
application software 118 to revise answers to the questionnaire to determine a new foam
spring 108 configuration. In an embodiment, the user’s previous answers to the
questionnaire may be stored in the web based foam spring orientation application
software 118 and the user may be able to recall his or her answers and modify the
answers. Using the modified answers, the web based foam spring orientation application
software 118 may provide a new foam spring 108 configuration to the user.

[00240] In an embodiment, similar to the iterative method of determining the user’s
desired foam spring configuration at the bed facility 102 enterprise, the user may iterate
into a new foam spring 108 configuration that matches the users comfort requirements.
[00241] Pending U.S. patent application 11/239,404 entitled “Combination Mattress”
incorporated here by reference, describes a mattress using individual foam springs. The
patent application describes a combination mattress comprising a plurality of
independent barrels of foam material. Each individual foam barrel may be combined
together by the outer diameter surfaces abutting and a user may adjust the position of the
barrels to change the firmness of the combination mattress.

[00242] The independent barrels are described as having two resting surfaces that
contact the upper and lower surfaces of the mattress, a center opening, and a recess on
the outer diameter surface. The recess on the outer diameter surface is used as a
connection to a belt and a fixing member to maintain the orientation of the independent
barrels. The independent barrels may be placed in the fixing member to orient the
independent barrels into a firmness configuration to meet the user’s requirements. The
user, as needed, may adjust the independent barrel orientation.

[00243] The independent barrels are described as having different shape mner
openings that provide for the varying firmness of the independent barrels.

[00244] U.S. patent 6,704,962 entitled “Elastic Body, Method for Manufacturing the

Same and Mattress Including the Same” incorporated here by reference, describes an



10

15

20

30

WO 2014/152915 A PCT/US2014/028218

- 45 -

elastic body having a substantially cylindrical pillar-like shape having at least one
concave portion at the center thereof and at least two convex portions adjacent to the
concave portion; the convex portion has a spherical shape.

[00245] The elastic body is manufactured by mixing poly alcohol with polyether in a
ratio of 3-5 to 5-7 to prepare a polyether polyol compound. Methyl alcohol is used as a
solvent. A polyol mixture is obtained by mixing 30-50 parts by weight of the obtained
polyether polyol compound, 2-2- parts by weight of polystyrene, a trace amount of a
catalyst, and water. A preferred viscosity of the obtained polyol mixture is about
11004300 cps at 40°C.

[00246] There may be two different types of elastic body, air permeable forms and
non-air permeable forms. The firmness of a mattress is adjusted by the ratio of air
permeable and non-air permeable forms and the location of the same within the mattress.
A soft material supporter having holes at predetermined intervals hold the elastic bodies
at the concave portion.

[00247] The various previously described embodiments of the invention may be
further understood by reference to Figures 2 through 32.

[00248] Figs. 2A-2C depict an embodiment of the foam spring 108. In one
embodiment, as shown in Fig. 2A, the foam spring 108 may be a solid resilient material
that does not contain any additional features. In another embodiment, Fig. 2B depicts a
foam spring with a center hole 202 and an outer covering 208. As previously described,
the center hole may be used for different resilient material, activated carbon 110,
tourmaline 112, magnets 114, and the like. The center opening 202 shown is round, but it
should be understood that the opening 202 may shape. In an embodiment, the outer
covering 208 may be an encasing cloth that may be used to contain the foam spring 108,
may be used to connect to other foam springs 108, or the like. Fig. 2C shows an
embodiment of the outer covering 212 only covering a portion of the foam spring 108.
In this embodiment, the outer coverings 212 may be combined together to form regions
122, zones, the entire bed facility 102, or the like and the foam springs 108 may be
inserted into the combined outer coverings 212.

[00249] Fig. 3 depicts an embodiment of a foam spring 108 that may include center
openings 202, a combination of different resilient materials (304, 310), outer coverings
308, and the like. In embodiments, the previously described health benefit materials

(e.g. activated carbon 110, tourmaline 112, and magnets 114) may be placed within the
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openings 202, may be part of the resilient material 304, may be a combination of placed
within the opening 202 and mixed with the resilient material 304, or the like. As shown,
the health benefit materials may be incorporated into only a portion of the resilient
material 304 while the other portion of resilient material 310 may not contain health
benefit materials. It should be understood that the health benefit materials may be in any
combination within the foam spring 108.

[00250] As previously described, the foam spring 108 may have many different
shapes; these shapes may be used individually or in combination. Figs. 4A-4E depict
perspective views of various foam spring 108 shapes that may be used. It should be
understood that these shapes are examples and is not intended to be a complete list of all
the possible shapes for the foam spring 108 and that there may be many additional
shapes that may be used. Additionally, it should be understood that the different foam
spring 108 shapes may be used individually or in combination within the bed facility
102.

[00251]  Figs. 4F-Fig. 4L depict top views of various foal spring 108 shapes that may
be used. It should be understood that theses are examples and is not intended to be a
complete list of all the possible shapes for the foam spring 108 and that there may be
many additional shapes that may be used. Additionally, it should be understood that
different foam spring 108 shapes may be used individually or in combination within the
bed facility 102.

[00252] As previously described, the foam spring 108 may have exterior and interior
openings. Figs. SA-5D depict exterior and interior openings and shapes that may be used
on the foam spring 108 such as horizontal ribs 502, vertical ribs 504, spiral ribs 508, and
through holes 510. It should be understood that these different exterior and interior
openings may be used individually or in combination on a single foam spring 108 or in a
plurality of foam springs 108 within a bed facility 102.

[00253] Figs. 6A-6C depict various configurations of foam spring 108 within an
attachment facility 120 webbing. As shown in Fig. 6A, the foam springs 108 may be
oriented with webbing 602 to provide spaces between the foam springs 108. In Fig. 6B,
the foam springs 108 are shown oriented with webbing 604 to provide a reduced amount
of spacing between the foam springs 108. Fig. 6C depicts a perspective view 608 of the
foam spring 108 with reduced spaces and with the attachment facility 120 webbing

around the center of the foam spring 108. It should be understood that the attachment
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facility 120 may be any of the previously described attachment facilities 120 and the
attachment facilities may be associated to the foam springs 108 at any position (e.g. top,
middle, or bottom).

[00254] Figs. 7A and 7B depict the attachment facility 120 webbing attached to the
foam spring 108. In Fig. 7A, the attachment faculty 120 webbing is shown individually
attached to the foam spring 108. As previously described, the individual foam springs
may then be attached to form regions 122, zones, used within the entire bed facility 102,
or the like. Fig. 7B shows the foam springs 108 connected together in a region 122. It
should be understood that the foam springs 108 may be connected with individual
attachments or may be connected with webbing.

[00255] Fig. 8 depicts a number of embodiments of attaching individual foam springs
108 together. The depicted embodiments show the foam springs 108 within individual
outer covers 212, but it should be understood that these attachment embodiments may be
used with full outer covers or with no outer covers.

[00256] 1In a first embodiment, clips 802 may be used to hold the individual foam
springs 108 together. In an embodiment, the clips may be in any shape that is able to
hold two foam springs 108 together. In a second embodiment, snaps 804 may be used to
hold the individual foam springs 108 together. In a third embodiment, glue 808 is used
to hold the individual foam springs 108 together. In a forth embodiment, a hook and
loop (e.g. Velcro) may be used to hold the individual foam springs 108 together. It is
shown that attachments are near the center of the foam spring 108, but it should be
understood that the attachments may be on any location on the foam spring 108.
Additionally, it should be understood that there may be more than one attachment for
each foam spring 108. In an embodiment, the various attachments may be used
individually or in combination.

[00257] Fig. 9 depicts one type of attachment facility 120 attaching a plurality of foam
springs 108. In embodiments, the attachment facility 120 may attach any number of
foam springs 108 in any type of configuration. For example, as shown, the foam springs
may be contained into a rectangular shape, but the foam springs may also be configured
into a square, round, hexagonal, octagonal, or any other shape. As previously described,
the attachment facility 120 may be of a set shape, may be elastic, may be fabric, may be
a solid shape, or may be an other configuration to hold the foam springs 108 within the

containment facility 104.
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[00258] Fig. 10 shows the contained foam springs 108 from Fig. 9 associated into
regions 122. As may be seen, the contained foam springs 108 may be oriented as
organized regions 122 of foam springs 108.

[00259] Figs. 11A-11D depict different methods of orienting individual foam springs
108 into positions in a foam panel 1102. It should be understood that the foam panel
1102 may be a top, bottom, or side foam panel within the containment facility.

[00260] As shown in Fig. 11A, a bottom foam panel 1102 may have openings 1104
where the individual foam springs 108 may fit to provide orientation for the foam spring
108 within the containment facility 104. In embodiments, the foam panel 1102 openings
1104 may be all the way through the foam panel 1102, partially through the foam panel
1102, or the like. In an embodiment, the openings 1104 may be in any pattern within the
foam panel 1102.

[00261] In another embodiment, the foam panel 1102 may be a solid surfaced panel,
and the individual foam springs 108 may be attached to the foam panel 1102 or to each
other using glue, hook and loop fastener, tape, double stick tape, epoxy, adhesive spray
or the like. In an embodiment, the foam springs 108 may be attached to the foam panel
1102 in any pattern within the foam panel 1102.

[00262] As shown in Fig. 11B, a top foam panel 1102 may have openings 1104 where
the individual foam springs 108 may fit to provide orientation for the foam spring 108
within the containment facility 104. In embodiments, the foam panel 1102 openings
1104 may be all the way through the foam panel 1102, partially through the foam panel
1102, or the like. In an embodiment, the openings 1104 may be in any pattern within the
foam panel 1102.

[00263] Fig. 11C depicts a foam spring 108 orientation embodiment where the foam
springs 108 have an internal opening that fits onto a foam panel 1102 that includes
vertical locators 1108. In this embodiment, the foam springs 108 fit onto the vertical
locators 1108 to be positioned within the containment facility. The foam spring 108
openings and the vertical locators are shown as round objects, but it should be
understood that the openings and the vertical locators 1108 may be any shape.

[00264] Fig. 11D depicts a foam spring 108 orientation embodiment where the foam
springs 108 fit into shapes created by vertical and horizontal locators 1110. In this
embodiment, the horizontal and vertical locators 1110 are placed onto the foam panel

1102 in a configuration to create a square or rectangular openings. In this case, the foam
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springs 108 are shown as rectangular shapes to fit into the configuration created by the
horizontal an vertical locators 1110. It should be understood that the locators 1110 may
be placed in any orientation to create openings to contain the foam springs 108.

[00265] Fig. 12 depicts an embodiment of an overall foam spring 108 orientation
where the foam springs 108 are oriented in a regular rectangular configuration within the
containment facility 104. As previously described, the foam spring 108 orientation may
be maintained using the attachment facility 120. This view is provided as an example of
a foam spring 108 orientation within the containment facility 104, but as previously
described, the foam spring 108 orientation may be in any configuration within the
containment facility 120.

[00266] Fig. 13 depicts an embodiment of a plurality of foam springs 108 orientated
into regions 122 within the containment facility 104. In this embodiment there are three
regions 122 that may be for the users head, body, and leg areas within the bed facility
102. In an embodiment, the regions 122 may be created by the foam springs 108
contained using one of the attachment facilities 120. This embodiment depicts three
regions within the containment facility 104, but it should be understood that there may be
any number of regions 122. As previously described, each of these regions 122 may
have different firmnesses to meet the user’s firmness requirements. For example, the
head region 122 may be of a medium firmness while the body region 122 may be firmer.
[00267] Fig. 14 depicts an embodiment where different foam spring 108 firmness may
be mixed within the regions 122. For example, the head region may have less firm foam
springs 1402 to allow the users head to be supported by the surrounding firmer foam
springs 108 and the back region may have firmer foam springs 1404 in the lower back
area to provide firmer support to the user’s back. Additionally, there may be different
firmness areas within a region 122. For example, it is shown that there are two different
firmnesses (1408 and 1410) in the leg region. The different firmness areas within a
region may allow a user’s comfort requirements to be met in particular locations of the
bed facility 102. It should be understood that the foam spring 108 firmness may be
distributed in any configuration within the containment facility 104 to meet the user’s
firmness requirements.

[00268] Fig. 15 depicts an embodiment where the foam spring 108 firmnesses may be
mixed within an area of a region 122. For example, it is shown in the head region that a

first firmness 1502 surrounds a second firmness 1504 foam spring 108. In another
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embodiment, the firmness of an area may be created by mixing different foam spring 108
firmness together within a region. In the body region 122, it is shown that the different
firmness 1508 foam springs 108 are alternated to provide an overall firmness for this
region 122. In a different alternating sequence, the foot region is shown with a first
firmness 1510 directly alternating with a second firmness 1512. It should be understood
that the mixing of the different firmnesses of foam springs 108 may be provided in any
configuration to meet the use’s comfort requirements. For example, there may be a
different configuration for each shoulder area to provide for the comfort of each of the
user’s shoulders.

[00269] Overall, areas of the mattress may be designated by their relevance to or
impact on the overall feel with respect to firmness. For example, outer edge and foot
areas might be rated “1”, or nearly irrelevant, while core areas near the shoulder and hip
might be rated “9”, or very relevant. Any scale indicating relevance may be used.
[00270] In accordance with the relevance rating, a foam spring placement pattern may
be formed by putting the best fit foam springs mainly in the areas of high relevance to
the overall feel, and placing the worst fit foam springs in the areas of lowest relevance to
the overall feel. For example, if a user’s mattress comes furnished with only extra firm
and soft foam springs and they want a soft mattress, they may concentrate the placement
of the soft foam springs in the areas designated for shoulders and hips while putting the
extra firm springs in the outer edge areas and the area designated for feet.

[00271] In an embodiment, using a combination of the relevance ratings and foam
spring placement patterns, any overall mattress firmness may be generated from assorted
foam springs available in a mattress. For example, mattresses may be available
commercially with a single set of assorted foam springs and the user may be provided
with explicit instructions on how to modify the overall firmness of the mattress, or a
portion of the mattress, by changing the placement of individual foam springs according
to a pattern. In this example, the mattress may be sold with the foam springs placed in a
particular configuration to obtain a mattress of a particular firmness, but there may be
sufficient foam springs of different firmnesses available inside the mattress such that the
user can change the overall firmness by opening the mattress and moving around the
foam springs that are already in the mattress to generate a new pattern and, thus, a new
firmness. In accordance with available foam springs, patterns may be used to generate

mattresses with overall soft, medium, and firm feels using the same set of foam springs
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without needing to add or subtract foam springs. Of course, individual foam springs or
sets of foam springs may be available as well, if the user wishes to have additional foam
springs available when generating a new pattern. In one example of a pattern, a soft
mattress pattern may contain 20 blue foam springs, 20 green foam springs, 20 pink foam
springs, and 20 yellow foam springs in a particular pattern. The firm mattress pattern
may contain the same number and type of foam springs, but may be in a different
pattern. Continuing with this example, to arrive at medium firmness pattern, the pattern
may include a checkerboard of green and blue foam springs in the highly relevant areas,
while the pink and yellow foam springs are placed in the low relevance areas, either in a
checkerboard pattern or not. An example of modifying the patterns of similar number
foam springs of varying firmness to achieve an overall different mattress firmness is
shown in the embodiments depicted in Fig. 36, Fig. 37, and Fig. 38. In Fig. 36, sixty
foam springs of one firmness, sixty four foam springs of another firmness, thirty foam
springs of yet another firmness, and fifty foam springs of still another firmness are used
in a special pattern to generate a mattress with an overall soft feel. In Fig. 37, the same
sixty foam springs of one firmness, sixty four foam springs of another firmness, thirty
foam springs of yet another firmness, and fifty foam springs of still another firmness are
used in a different pattern to generate a mattress with an overall medium feel. In Fig. 38,
the same sixty foam springs of one firmness, sixty four foam springs of another firmness,
thirty foam springs of yet another firmness, and fifty foam springs of still another
firmness are yet again used in a different pattern to generate a mattress with an overall
firm feel. While only three firmness are described in these examples, it should be
understood that a plurality of firmness are possible with different placement of foam
springs.

[00272] In embodiments, foam springs may be placed in areas that absorb the most
pressure. For a side sleeper, that may be in the hip region. For a back sleeper, that may
include the lumbar region.

[00273] In an embodiment, different sizes of mattress may require different patterns.
For example, changes in length and width between queen and California king size beds
may require a change in the foam spring pattern to achieve the same firmness.

[00274] In embodiments, generating a custom firmness mattress may take into
account additional factors other than user preference. Weight/height/BMI, sleeping

position, and user preference may be all taken into consideration when users are matched
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with a mattress of a particular firmness. For example, a low BMI person who wants an
extra firm mattress may be matched to one that is medium. A high BMI individual who
wants a soft feel may be matched to a mattress that is medium or firm.

[00275] As previously described, magnets may be included with the foam springs 108
to provide health benefits to the user. Fig. 16 shows an embodiment where foam springs
with magnets 1602 are configured within the containment facility 104. It should be
understood that the form springs 108 containing magnets 1602 may be in any
configuration within the containment facility 104.

[00276] As previously described, activated carbon may be included with the foam
springs 108 to provide health benefits to the user. Fig. 17 shows an émbodiment where
foam springs with activated carbon 1702 are configured within the containment facility
104. In this case the activated carbon foam springs 1702 may be placed by the users
head to provide air filtering. It should be understood that the form springs 108
containing activated carbon 1702 may be in any configuration within the containment
facility 104.

[00277] As previously described, tourmaline may be included with the foam springs
108 to provide health benefits to the user. Fig. 18 shows an embodiment where foam
springs with tourmaline 1802 are configured within the containment facility 104. In this
case the tourmaline foam springs 1802 may be placed by the users back to provide
increased blood circulation. It should be understood that the form springs 108 containing
tourmaline 1802 may be in any configuration within the containment facility 104.
[00278] Fig. 19 depicts the use of hydraulic or pneumatic chambers 1904 to be used in
conjunction with foam springs 108. In this embodiment, the foam spring orientation
application facility 118 may be used to determine the firmness requirements of the user.
The firmness information may be provided to a hydraulic or pneumatic facility 1902 that
may provide the proper firmness to the chambers 1904. As previously described, the
hydraulic or pneumatic chambers 1904 may be used individually or in combination with
the foam springs 108.

[00279] Fig. 20 shows another embodiment of the hydraulic or pneumatic chambers
1904 where there may be a region 122 or individual control of the chambers 1904. In
this embodiment, the individual chambers or regions 122 of chambers may have

controlled firmnesses. As in Fig. 19, the hydraulic or pneumatic facility 1902 may
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provide the proper firmness control the individual chambers 1904 or the region 122 of
chambers 1904.

[00280] Figs. 21A-21D depict embodiments of foam springs 108 being combined with
metal springs 2102. As previously described, foam springs 108 may be combined with
metal springs 2102 to provide the user with the desired firmness.

[00281] Fig. 21A shows a configuration of the foam spring 108 on top of the metal
spring 2102.

[00282] Fig. 21B shows a configuration of the foam spring 108 below the metal
spring 2102.

[00283] Fig. 21C shows a combination of foam springs 108 above and below the
metal springs 2102. It should be understood that the combination of foam spring 108
and metal springs 2102 may be in any orientation within the containment facility 104.
[00284] Fig. 21D shows an embodiment of the foam springs 108 alternated with the
metal springs 2102. It should be understood that the foam springs 108 and metal springs
2102 may be in any configuration within the containment facility 104.

[00285] Fig. 22 shows an embodiment of accessing the foam springs 108 after the
foam springs 108 have been installed into the containment facility 104. As previously
described, over time the user’s comfort requirements may change and the foam spring
108 configuration may need to be revised. In this embodiment, a zipper 2202 may be
used to open up the containment facility 104 to provide access to the foam springs. It
should be understood that there may be a number of devices that may be used instead of
a zipper to gain access to the foam springs 108 such as Velcro, snaps, buttons, or the like.
[00286] Fig. 23 depicts another embodiment for accessing the foam springs 108
within the bed facility 102. In this embodiment, sections or regions 122 of the bed
facility 102 may slide out the side of the bed facility 102 to access the foam springs 108.
[00287] Fig. 24 shows an embodiment of a pillow 2402 and a neck pillow 2404 using
foam springs 108. As may be understood, different sizes and heights of foam springs
108 may used in the pillows (2402 and 2404)

[00288] Fig. 25 shows an embodiment of a chair cushion 2502 using foam springs
108.

[00289] Fig. 26 shows an embodiment of an automobile seat using foam springs 108.

Fig. 26 shows a side view of an automobile seat 2502 and a top view of the automobile
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seat 2504. As may be seen in the figure, there may be many different foam springs 108
used in the automobile seat 2502 to maintain the proper user positioning and comfort.
[00290]  Figs. 27-32 depict various steps and methods of determining the configuration
orientation for the foam springs 108 within the containment facility 104. While the
embodiment described is for a software application, user information for the bed facility
102 configuration may also be collected using a questionnaire.

[00291]  Fig. 27 depicts an embodiment of the starting screen 2702 for the foam spring
orienting software application 118. In this embodiment, there may be a virtual image
2704 of a user superimposed on a bed facility 102 containing a plurality of foam springs
108. In an embodiment, the starting configuration of the foam springs 108 for the bed
facility 102 may not contain any special configuration of different foam spring 108
firmnesses.

[00292] TFig. 28 depicts an embodiment of a foam spring orienting software
application 118 screen requesting information from the user on the type of bed facility
102 to be configured. In this embodiment, the user, possibly with the aid of an enterprise
or manufacturer, may input the type of bed facility 102 to be customized for the user’s
comfort requirements.

[00293] TFig. 29 depicts an embodiment of a foam spring orienting software
application 118 screen requesting information from the user on the preferred firmness of
bed facility 102 to be configured. In this embodiment, the user may be asked to select
the overall firmness of the bed facility or the user may be able to indicate the firmness of
the various regions 122 of the bed facility 102.

[00294] Fig. 30 depicts an embodiment of a foam spring orienting software
application 118 screen requesting user specific information that may be used to make
specific calculations of the bed facility 102 configuration of bed facility 102. As
previously described, after the user answers any of the questions, additional questions
may be presented to the user to gather additional information. For example, depending
on the answer the user provides to “What parts of your body feel best when you wake?”,
additional questions may be presented to the user to gather additional detail. It should be
understood that many different types of information may be asked of the user, and this
questions on Fig. 30 are presented as examples only.

[00295] Fig. 31 depicts an embodiment of a feedback screen from the foam spring

orientation software application 118 where an inventory of the foam spring 108 type and
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firmness that may be required to meet the users comfort requirements are shown. In this
embodiment, the foam spring 108 listing 3102 is presented with a matching indicator and
a schematic 3104 showing the placement of the foam springs 108 from the inventory
listing 3102 may be displayed.

[00296] Fig. 32 depicts an embodiment of an ending screen 2702 for the foam spring
orienting software application 118 showing the final configuration of foam springs 108
within the bed facility 102. In this embodiment, the virtual user 2704 may be
superimposed over the final configuration of foam springs 108 that are configured for
firmness to meet the users comfort requirements. It should be understood that these are
example screens and the screens may present and request information to the user in many
different screen embodiments. Additionally, it should also be understood that at any
time during the information gathering or presenting of information to the user, the
application software may be able to go back to previous screens or forward to next
screens to review or change information.

[00297] Variable firmness foam spring support facilities may comprise a plurality of
foam springs of different firmnesses. In addition to positioning foam springs with
preferred firmnesses based on a firmness specification, such as to establish firmness
zones, neighboring springs in a support facility, including springs in one or more
firmness zones may have different firmness values. The different firmness springs may
be placed in any number of patterns to achieve a desired degree of comfort or support. A
pattern of different firmness foam springs may be based on a predetermined position for
the foam springs, such as a map of precise foam spring positions and firmness values.
Alternatively, the pattern may be based on an algorithm so that the selection and position
of the foam springs may be algorithmically determined based on one or more other
aspects of the support facility, such as cost, materials used in the support facility,
position or positions of other foam springs in the support facility, and the like. In an
example, a checkerboard pattern of two different foam springs, placement of the foam
springs may be determined from an algorithm that could determine a neighboring foam
spring based on already selected and/or placed foam springs. In this way, the initial
foam spring selection may be either of the two firmnesses and the algorithm would
ensure that the checkerboard pattern would be fulfilled. Such an algorithmic approach to

foam spring pattern placement may optimize one or more manufacturing or assembly
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processes. The algorithm may also receive as input a selection of available firmness
values and select two or more firmness values to complete the pattern.

[00298] Referring to Fig. 33, foam springs that have different firmness values may be
distinguished in a variety of ways including without limitation markings, shape, size,
color, and the like. Color may be used to distinguish different firmness springs by using
one or more colors added to the foam or applied onto the foam spring resulting in a
colored foam spring 3302. The color may be visible on one or more surfaces of the foam
spring such as the top, barrel or sides, bottom, and the like. Color may be combined with
patterning. In an example of color patterning, longitudinal stripes of a color may
indicate a different firmness than circumferential stripes of the same color. Colors may
be assigned to firmness values in a sequence so that natural progressions of color may
inform relative firmness values. As depicted in Fig. 33, foam springs colored with colors
of the light spectrum 3304 that indicate increasing frequencies of light may be assigned
to increasing firmness values so that a red foam spring may have less firmness than a
green or violet foam spring. The above are merely examples of the use of color to
facilitate distinguishing foam springs of different firmness. Other color uses,
combinations, shadings, patterns, and the like may be used and are herein included. In
addition to facilitating distinguishing foam springs of different firmness, patterns, trends,
and transitions of colors of foam springs that are assembled into a support facility may
indicate to a viewer of the support facility a degree of comfort, softness, support, and the
like of the support facility. Firmness zones may take on nicknames associated with the
color of the foam springs. In an example, a very firm zone may be called a ‘red zone’
because it may comprise mostly red hued foam springs, perhaps indicating a need for
greater support.

[00299] Referring to Fig. 34, foam springs may be constructed in a barrel or elongated
shape. The elongated shape may have one or two ends that may be closed or capped with
a material. The material may be foam, such as EVA foam, or some other material and
may form an end of the barrel. The end may be closed by attaching the end cap material
to the barrel with glue, heat staking, and the like. The end material may be shaped to fit
over or into the barrel or elongate spring. Therefore the end material may be round or
some other shape that conforms to the profile of the spring. Alternatively, the end
material may be shaped to facilitate assembly of the foam springs into a support facility

and therefore may not conform to the profile of the spring.
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[00300] The closed or capped end may be marked as described herein to indicate a
firmness value of the foam spring. Alternatively, the end may be marked with a brand
name, logo 3402, marketing slogan, or other marking (e.g. “Top” or “Bottom”). In
addition to or alternatively to marking the end material, other items or materials may be
combined to form the end of the spring, such as health devices. In an example, a magnet
3404, such as a therapeutic magnet may be combined with the end material to provide a
user of a support facility with the therapeutic benefits of magnet therapy. Other end
material combination may include miniature massage devices 3408, heating or cooling
devices, lights (e.g. LEDs), audio producing devices, and the like.

[00301] Presently, there are applications available on devices such as an iPhone, 1Pod,
smartphone, or other device that utilize those devices' built-in accelerometers to track
sleep patterns by measuring movements in order to judge sleep quality. The applications
require that the device either be placed on the bed or attached to the user’s body. Both
scenarios pose a nuisance, and if the device falls off the bed or the user’s body, the
results may be useless. Moreover, the application needs to be open during the entire
duration of sleep, which may drain the device’s power. However, attempting to remedy
the power drain issue by plugging the device into a power outlet may actually make it
more difficult to keep the device on the bed or the body.

[00302] In an embodiment, an enclosure on the side of the bed or on top of the bed
may house the device securely, still allowing it to read motion on the bed without the
nuisance of it being attached to the user’s body or the risk of it falling off the bed. For
example, the enclosure may be a pocket, a sleeve, a strap, a webbing, or the like. The
enclosure may have at least one opening to allow the device to be securely placed within
it while allowing access to a charging port of the device. In this way, the device may be
plugged into a wall outlet, an outlet associated with the bed, an outlet associated with a
lighting fixture, an outlet associated with a remote control stand, and the like.

[00303] In embodiments, the pocket or other enclosure may be sewn into the mattress
or into the sheets or blankets on the mattress. Referring to Fig. 35, a pocket 3502 may be
sewn on to the side of the mattress, or the pocket 3504 may be sewn on to the top of the
mattress.

[00304] The methods and systems described herein may be deployed in part or in
whole through a machine that executes computer software, program codes, and/or

instructions on a processor. The processor may be part of a server, client, network
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infrastructure, mobile computing platform, stationary computing platform, or other
computing platform. A processor may be any kind of computational or processing
device capable of executing program instructions, codes, binary instructions and the like.
The processor may be or include a signal processor, digital processor, embedded
processor, microprocessor or any variant such as a co-processor (math co-processor,
graphic co-processor, communication co-processor and the like) and the like that may
directly or indirectly facilitate execution of program code or program instructions stored
thereon. In addition, the processor may enable execution of multiple programs, threads,
and codes. The threads may be executed simultaneously to enhance the performance of
the processor and to facilitate simultaneous operations of the application. By way of
implementation, methods, program codes, program instructions and the like described
herein may be implemented in one or more thread. The thread may spawn other threads
that may have assigned priorities associated with them; the processor may execute these
threads based on priority or any other order based on instructions provided in the
program code. The processor may include memory that stores methods, codes,
instructions and programs as described herein and elsewhere. The processor may access
a storage medium through an interface that may store methods, codes, and instructions as
described herein and elsewhere. The storage medium associated with the processor for
storing methods, programs, codes, program instructions or other type of instructions
capable of being executed by the computing or processing device may include but may
not be limited to one or more of a CD-ROM, DVD, memory, hard disk, flash drive,
RAM, ROM, cache and the like.

[00305] A processor may include one or more cores that may enhance speed and
performance of a multiprocessor. In embodiments, the process may be a dual core
processor, quad core processors, other chip-level multiprocessor and the like that
combine two or more independent cores (called a die).

[00306] The methods and systems described herein may be deployed in part or in
whole through a machine that executes computer software on a server, client, firewall,
gateway, hub, router, or other such computer and/or networking hardware. The software
program may be associated with a server that may include a file server, print server,
domain server, internet server, intranet server and other variants such as secondary
server, host server, distributed server and the like. The server may include one or more of

memories, processors, computer readable media, storage media, ports (physical and
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virtual), communication devices, and interfaces capable of accessing other servers,
clients, machines, and devices through a wired or a wireless medium, and the like. The
methods, programs or codes as described herein and elsewhere may be executed by the
server. In addition, other devices required for execution of methods as described in this
application may be considered as a part of the infrastructure associated with the server.
[00307] The server may provide an interface to other devices including, without
limitation, clients, other servers, printers, database servers, print servers, file servers,
communication servers, distributed servers and the like. Additionally, this coupling
and/or connection may facilitate remote execution of program across the network. The
networking of some or all of these devices may facilitate parallel processing of a
program or method at one or more location without deviating from the scope of the
invention. In addition, any of the devices attached to the server through an interface may
include at least one storage medium capable of storing methods, programs, code and/or
instructions. A central repository may provide program instructions to be executed on
different devices. In this implementation, the remote repository may act as a storage
medium for program code, instructions, and programs.

[00308] The software program may be associated with a client that may include a file
client, print client, domain client, internet client, intranet client and other variants such as
secondary client, host client, distributed client and the like. The client may include one or
more of memories, processors, computer readable media, storage media, ports (physical
and virtual), communication devices, and interfaces capable of accessing other clients,
servers, machines, and devices through a wired or a wireless medium, and the like. The
methods, programs or codes as described herein and elsewhere may be executed by the
client. In addition, other devices required for execution of methods as described in this
application may be considered as a part of the infrastructure associated with the client.
[00309] The client may provide an interface to other devices including, without
limitation, servers, other clients, printers, database servers, print servers, file servers,
communication servers, distributed servers and the like. Additionally, this coupling
and/or connection may facilitate remote execution of program across the network. The
networking of some or all of these devices may facilitate parallel processing of a
program or method at one or more location without deviating from the scope of the
invention. In addition, any of the devices attached to the client through an interface may

include at least one storage medium capable of storing methods, programs, applications,
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code and/or instructions. A central repository may provide program instructions to be
executed on different devices. In this implementation, the remote repository may act as a
storage medium for program code, instructions, and programs.

[00310] The methods and systems described herein may be deployed in part or in
whole through network infrastructures. The network infrastructure may include elements
such as computing devices, servers, routers, hubs, firewalls, clients, personal computers,
communication devices, routing devices and other active and passive devices, modules
and/or components as known in the art. The computing and/or non-computing device(s)
associated with the network infrastructure may include, apart from other components, a
storage medium such as flash memory, buffer, stack, RAM, ROM and the like. The
processes, methods, program codes, instructions described herein and elsewhere may be
executed by one or more of the network infrastructural elements.

[00311] The methods, program codes, and instructions described herein and elsewhere
may be implemented on a cellular network having multiple cells. The cellular network
may either be frequency division multiple access (FDMA) network or code division
multiple access (CDMA) network. The cellular network may include mobile devices, cell
sites, base stations, repeaters, antennas, towers, and the like. The cell network may be a
GSM, GPRS, 3G, EVDO, mesh, or other networks types.

[00312] The methods, programs codes, and instructions described herein and
elsewhere may be implemented on or through mobile devices. The mobile devices may
include navigation devices, cell phones, mobile phones, mobile personal digital
assistants, laptops, palmtops, netbooks, pagers, electronic books readers, music players
and the like. These devices may include, apart from other components, a storage medium
such as a flash memory, buffer, RAM, ROM and one or more computing devices. The
computing devices associated with mobile devices may be enabled to execute program
codes, methods, and instructions stored thereon. Alternatively, the mobile devices may
be configured to execute instructions in collaboration with other devices. The mobile
devices may communicate with base stations interfaced with servers and configured to
execute program codes. The mobile devices may communicate on a peer to peer
network, mesh network, or other communications network. The program code may be
stored on the storage medium associated with the server and executed by a computing

device embedded within the server. The base station may include a computing device
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and a storage medium. The storage device may store program codes and instructions
executed by the computing devices associated with the base station.

[00313] The computer software, program codes, and/or instructions may be stored
and/or accessed on machine readable media that may include: computer components,
devices, and recording media that retain digital data used for computing for some
interval of time; semiconductor storage known as random access memory (RAM); mass
storage typically for more permanent storage, such as optical discs, forms of magnetic
storage like hard disks, tapes, drums, cards and other types; processor registers, cache
memory, volatile memory, non-volatile memory; optical storage such as CD, DVD;
removable media such as flash memory (e.g. USB sticks or keys), floppy disks, magnetic
tape, paper tape, punch cards, standalone RAM disks, Zip drives, removable mass
storage, off-line, and the like; other computer memory such as dynamic memory, static
memory, read/write storage, mutable storage, read only, random access, sequential
access, location addressable, file addressable, content addressable, network attached
storage, storage area network, bar codes, magnetic ink, and the like.

[00314] The methods and systems described herein may transform physical and/or or
intangible items from one state to another. The methods and systems described herein
may also transform data representing physical and/or intangible items from one state to
another.

[00315] The elements described and depicted herein, including in flow charts and
block diagrams throughout the figures, imply logical boundaries between the elements.
However, according to software or hardware engineering practices, the depicted elements
and the functions thereof may be implemented on machines through computer
executable media having a processor capable of executing program instructions stored
thereon as a monolithic software structure, as standalone software modules, or as
modules that employ external routines, code, services, and so forth, or any combination
of these, and all such implementations may be within the scope of the present disclosure.
Examples of such machines may include, but may not be limited to, personal digital
assistants, laptops, personal computers, mobile phones, other handheld computing
devices, medical equipment, wired or wireless communication devices, transducers,
chips, calculators, satellites, tablet PCs, electronic books, gadgets, electronic devices,
devices having artificial intelligence, computing devices, networking equipments,

servers, routers and the like. Furthermore, the elements depicted in the flow chart and
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block diagrams or any other logical component may be implemented on a machine
capable of executing program instructions. Thus, while the foregoing drawings and
descriptions set forth functional aspects of the disclosed systems, no particular
arrangement of software for implementing these functional aspects should be inferred
from these descriptions unless explicitly stated or otherwise clear from the context.
Similarly, it will be appreciated that the various steps identified and described above may
be varied, and that the order of steps may be adapted to particular applications of the
techniques disclosed herein. All such variations and modifications are intended to fall
within the scope of this disclosure. As such, the depiction and/or description of an order
for various steps should not be understood to require a particular order of execution for
those steps, unless required by a particular application, or explicitly stated or otherwise
clear from the context.

[00316] The methods and/or processes described above, and steps thereof, may be
realized in hardware, software or any combination of hardware and software suitable for
a particular application. The hardware may include a general purpose computer and/or
dedicated computing device or specific computing device or particular aspect or
component of a specific computing device. The processes may be realized in one or
more microprocessors, microcontrollers, embedded microcontrollers, programmable
digital signal processors or other programmable device, along with internal and/or
external memory. The processes may also, or instead, be embodied in an application
specific integrated circuit, a programmable gate array, programmable array logic, or any
other device or combination of devices that may be configured to process electronic
signals. It will further be appreciated that one or more of the processes may be realized
as a computer executable code capable of being executed on a machine readable
medium.

[00317] The computer executable code may be created using a structured
programming language such as C, an object oriented programming language such as
C++, or any other high-level or low-level programming language (including assembly
languages, hardware description languages, and database programming languages and
technologies) that may be stored, compiled or interpreted to run on one of the above
devices, as well as heterogeneous combinations of processors, processor architectures, or
combinations of different hardware and software, or any other machine capable of

executing program instructions.
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[00318] Thus, in one aspect, each method described above and combinations thereof
may be embodied in computer executable code that, when executing on one or more
computing devices, performs the steps thereof. In another aspect, the methods may be
embodied in systems that perform the steps thereof, and may be distributed across
devices in a number of ways, or all of the functionality may be integrated into a
dedicated, standalone device or other hardware. In another aspect, the means for
performing the steps associated with the processes described above may include any of
the hardware and/or software described above. All such permutations and combinations
are intended to fall within the scope of the present disclosure.

[00319] While the invention has been disclosed in connection with the preferred
embodiments shown and described in detail, various modifications and improvements
thereon will become readily apparent to those skilled in the art. Accordingly, the spirit
and scope of the present invention is not to be limited by the foregoing examples, but is
to be understood in the broadest sense allowable by law.

[00320] All documents referenced herein are hereby incorporated by reference.
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CLAIMS

1. A method of configuring a foam spring mattress, comprising:

assigning a relevance rating to a foam spring location in the mattress, wherein the
relevance rating relates to the relevance of the location to the impact it has on the
firmness feel of the mattress; and

configuring a plurality of foam springs of varied firmnesses in a mattress
according to a placement pattern to obtain a firmness, wherein the placement pattern is
generated based on a match between a foam spring of a particular firmness and the

relevance rating,

2. A method of re-configuring a foam spring mattress, comprising:

assigning a relevance rating to a foam spring location in the mattress, wherein the
relevance rating relates to the relevance of the location to the impact it has on the
firmness feel of the mattress;

configuring a plurality of foam springs of varied firmnesses in a mattress
according to a first placement pattern to obtain a first firmness, wherein the first
placement pattern is generated based on a match between a foam spring of a particular
firmness and the relevance rating; and

re-configuring the plurality of foam springs of varied firmnesses in the mattress
according to a second placement pattern to obtain a second firmness, wherein the second
placement pattern is generated based on a match between a foam spring of a particular

firmness and the relevance rating.

3. The method of claim 2, wherein configuring and re-configuring comprises
putting the best fit foam springs mainly in the areas of high relevance to the overall feel

and placing the worst fit foam springs in the areas of lowest relevance to the overall feel.

4. The method of claim 2, wherein the foam springs are marked to indicate a
firmness.
5. The method of claim 4, wherein the foam springs are marked by having a

color corresponding to varying firmness, the color selected from a plurality of colors.
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6. The method of claim 2, wherein the same set of foam springs are used in

the re-configuring without addition or subtraction.

7. The method of claim 3, wherein the area of the hips and shoulders are

high relevance areas and the area of the feet and outer edges are low relevance areas.

- & A mattress comprising:

a containment facility;

a plurality of foam springs disposed in the containment facility;

the plurality of foam springs each having a firmness, the plurality of foam springs
including foam springs with a first firmness and foam springs with a second firmness
different than the first firmness;

each of the plurality of foam springs having a visually distinguishable color
associated therewith, the foam springs with the first firmness having a first color and the
foam springs with the second firmness having a second color; and

the plurality of foam springs disposed in the containment facility such that the
foam springs with the first color and the foam springs with the second color form a color

pattern representing a firmness profile.

9. A mattress comprising:

a containment facility;

a plurality of foam springs disposed in the containment facility, each of the foam
springs having a color that is visible when viewing the foam spring disposed in the
containment facility, the color of each spring selected from a plurality of different colors;

each of the foam springs having firmness selected from a plurality of different
firmnesses, the color of each foam spring providing an indication of the firmness such
that springs with different firmnesses have visually distinguishably different colors; and

the plurality of foam springs disposed in the containment facility including a
plurality of different firmnesses and associated colors such that the plurality of foam

springs form a color pattern indicative of a firmness profile of the mattress.

10. A mattress comprising:

a containment facility;
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a plurality of generally barrel shaped foam springs each having a side surface and
a pair of opposed end surfaces, the plurality of foam springs being disposed side by side
in the containment facility such that the side surfaces of the foam springs are in contact
with each other, the foam springs being individually removable and replacable in the
containment facility;

each of the foam springs having a color that is visible when viewing the foam
spring disposed in the containment facility, the color of each spring selected from a
plurality of different colors;

each of the foam springs having a firmness selected from a plurality of different
firmnesses, the color of each foam spring providing an indication of the firmness such
that springs with different firmnesses have visually distinguishably different colors; and

the plurality of foam springs disposed in the containment facility including a
plurality of different firmnesses and associated colors such that the plurality of foam

springs form a color pattern indicative of a firmness profile of the mattress.
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