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PEDIATRIC MATTRESS

Backeground and Summary of the Invention

The present invention relates to a mattress. More particularly, the
present invention relates to a pediatric mattress.

Ventilated mattresses and percussion therapy are known in the art.
Ventilating beds typically consist of a multi-chambered inflatable mattress that vents
air through holes provided on its top surface. These holes allow air to escape while an
air source continually supplies and maintains the desired amount of inflation to the
mattress. This escaping air creates an environment that keeps a patient’s skin cool,
dry and comfortable.

The present invention provides percussion/audio therapy to a patient in
combination with an inflatable air mattress. In addition, the present invention
provides a bed that directs a gas and/or audio frequencies to the patient from a variety
of directions.

According to the present invention, a mattress includes a sleep surface
and a perimeter having a cavity configured to receive the sleep surface and at least one
gas outlet located adjacent the cavity. The gas outlet is configured to be coupled to a
gas supply to direct gas flow from the gas outlet over the sleep surface.

In the illustrated embodiment, the perimeter includes an inner wall
defining the cavity. The perimeter is formed to include an internal chamber having at
least one opening extending between the chamber and the inner wall to define the at
least one gas outlet. The chamber is configured to be coupled to the gas supply so that
the gas is directed through the chamber and the at least one opening and over the sleep
surface. Illustratively, the sleep surface is configured to be coupled to the inner wall
of the perimeter at a location below the at least one opening.

Also in the illustrated embodiment, a spacer is located within the
cavity. The spacer is configured to define first and second bladder cavities. First and
second bladders are located in the first and second bladder cavities, respectively, for
supporting the sleep surface. The first and second bladders are configured to be
selectively inflated and deflated to provide rotational therapy to a patient on the sleep

surface.
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Also according to the present invention, a mattress includes a sleep
surface, a perimeter having a cavity configured to receive the sleep surface, and at
least one speaker positioned adjacent the sleep surface. The speaker is configured to
direct a desired therapy wave signal to the sleep surface. In the illustrated
embodiment, the mattress also includes an audio signal generator coupled to the at
least one speaker to supply percussion/vibration therapy to a patient or to play music
to be heard by the patient on the sleep surface.

Additional features of the invention will become apparent to those
skilled in the art upon consideration of the following detailed description

exemplifying the best mode of carrying out the invention as presently perceived..

Brief Description of the Drawings

The present invention will be described with reference to the attached
drawings which are given as non-limiting examples only, in which:

Fig. 1 is a perspective view of a pediatric mattress according to one
embodiment of the present invention;

Fig. 2 is an exploded perspective view of the pediatric mattress of Fig.

Fig. 3 is a cross sectional end view taken along line 3-3 of Fig. 2;

Fig. 4 is a sectional view of another embodiment of the pediatric
mattress according to the present invention;

Fig. 5 is a perspective view of the pediatric mattress according to a
further embodiment of the present invention; and

Fig. 6 is an exploded perspective view of the pediatric mattress of Fig.

Corresponding reference characters indicate corresponding parts
throughout the several views. The drawings set out herein are illustrative
embodiments of the invention, and such embodiments are not to be construed as

limiting the scope of the invention.
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Detailed Description of the Drawings

The present invention relates to a mattress. More particularly, the
present invention relates to a pediatric air mattress. The pediatric mattress is of any
conventional size to fit on a variety of cribs and/or child beds. In one embodiment, the
mattress is configured to provide a cross air flow over a sleep surface of the mattress.
In addition, the sleep surface itself is a low-air-loss surface providing air flow directed
from the surface to the patient. It is appreciated that the mattress herein described,
may be used for any variety of applications beyond just as a pediatric mattress. A
low-air-loss mattress allows air to escape from its surface underneath the patient. This
creates a drier environment under the patient helping to prevent maceration which is
one causative factor in pressure ulcer development. In one embodiment of the present
invention, the mattress is configured to include a percussion therapy system to assist
in pulmonary cleansing and comfort. The audio or sound resulting from the
percussion therapy system is directed through the sleep surface to the patient.
Alternatively, the sound is directed into the cross air flow and over the sleep surface to
the patient. In this embodiment, the percussion therapy system is integrated into the
mattress.

A pediatric mattress according to one embodiment of the present
invention is shown in Fig. 1. Mattress 1 comprises a perimeter body 2 forming the
border structure of mattress 1. A sleep surface 4 is fitted within perimeter 2. Sleep
surface 4 is illustratively an inflatable bed and the portion of mattress 1 that supports a
patient 5. (See Fig. 3.) In the illustrated embodiment, a plurality of air holes 6 are
positioned in perimeter 2 above sleep surface 4. Holes 6 are configured to direct air
flow and/or audio frequencies over sleep surface 4 to patient 5. It is appreciated that
any number of holes can be used to create the air flow or the cross air flow. The cross
air flow direction is indicated by reference number 32 in Fig. 3.

An exploded view of mattress 1 is shown in Fig. 2. In the illustrated
embodiment, perimeter 2 comprises an inner periphery wall 8, an outer periphery wall
10, a deck 11, a base 12, a spacer 14, and bladder cavities 16 and 16’. Inner periphery
wall 8 extends upwardly from base 12 and is generally complimentary to the outer
shape of sleep surface 4. Outer periphery wall 10 forms the outer boundary of

perimeter 2 and is illustratively sized and configured to fit any conventional crib or
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support. Deck 11 is a top surface extending between the inner and outer periphery
walls 8 and 10. A core 18 illustratively provides the body of perimeter 2, as shown in
Fig. 3. Core 18 is made from a suitable material such as foam, rubber or other
material. It is appreciated, however, that core 18 may be replaced by an inflatable body
if desired.

Core 18 is positioned on base 12 that supports pediatric mattress 1.
Base 12 spans the area of mattress 1 and is made of any suitable material such as metal,
wood, or plastic. Perimeter 2 forms a sleep surface cavity 22. In the illustrative
embodiment spacer 14 is positioned within cavity 22 and extends lengthwise therein.
Spacer 14 serves several purposes including adding structural support to perimeter 2,
separating bladders 24 and 24’ and serving as a receptacle for speaker 28 from the
percussion therapy system discussed in further detail herein. The spacer 14 is
illustratively made from the same materials as core 18. In the illustrated embodiment,
spacer 14 separates cavity 22 into first and second bladder cavities 16 and 16". Bladder
cavities 16 and 16’ are configured to receive first and second bladders 24 and 24’
respectively, as best shown in Fig. 3.

Cross air flow is created by passing air over sleep surface 4. To

_accomplish this, holes 6 are disposed through inner periphery wall 8. Each hole 6

extends through core 18 into air chamber 29, as best shown in Fig. 3. In one
embodiment air chamber 29 is provided within the entire perimeter body 2. (See Fig.
3) Supply tube 30, supplies air from an aif source to chamber 29 which is then
expelled through air holes 6 as indicated by air directional flow arrows 32.
Illustratively, multiple air tubes 30 may be used and be transversely positioned to
create an even cross flow of air over sleep surface 4.

In the illustrated embodiment, spacer 14 partitions cavity 20 into first
and second bladder cavities 16 and 16’ as previously discussed. First and second
inflatable bladders 24 and 24’ are configured to be received in cavities 16 and 16,
respectively, and support sleep surface 4. Illustratively, bladders 24 and 24’ are filled
with a gas to provide the necessary support. Supply tubes 34 and 34’ deliver air to
bladders 24 and 24’, respectively, to either fill, maintain, or change the level of support.
It will be appreciated that any number of bladders may be used to support sleep surface

4. This includes providing one or more bladders that fill the entire area of sleep cavity
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20. Itis also appreciated that bladders 24 and 24’ may be filled with substances other
than air. Bladders 24 and 24’ may be filled with a foam, gel, or even particulates.
Bladders 24 and 24’ are illustratively configured to be held loosely in cavities 16 and
16', respectively. In another embodiment, the bladders 24 and 24’ are fastened into
cavities 16 and 16' by any conventional means including velcro, zippers or an adhesive.

In the illustrated embodiment, a speaker receptacle 35 is formed at a
central location along spacer 14. Receptacle 35 is configured to receive and position a
speaker 28 so that the speaker 28 directs audio to patient 5. (see Fig 3.) It will be
appreciated that speaker 28 may be a plurality of speakers positioned anywhere along
spacer 14, periphery wall 8, bladder cavity 16 and/or 16'. In addition, the speaker 28
may be positioned and configured such that it directs an audio-frequency through air
holes 6 to sleep surface 4. In one illustrative embodiment, speaker 28 is connected to
an audio-frequency generator (not shown) via speaker wire 36. Wire 36 is configured
to allow the audio-frequency generator be either an integral part of mattress 1 or a
separate unit. It is appreciated that the audio-frequency generator may be of any
conventional type including, but not limited to, a digital audio signal generator, a
compact disc or cassette tape player, or a phonograph.

Sleep surface 4 in the illustrated embodiment is positioned within cavity
20 and placed over top of bladders 24, 24' and spacer 14. As shown in Fig. 3, the
weight of patient 5 lying on sleep surface 4 creates a downward force that may
compress bladders 24 and 24'. Mattress 1 is configured such that bladders 24 and 24'
compress to a point substantially adjacent spacer 14. It is appreciated, however, that
sleep surface 4 does not have to be positioned adjacent speaker 28 for same to work
properly. In another illustrative embodiment, sleep surface 4 includes a zipper 52 and
zipper teeth 54 attached at its outer periphery, with corresponding zipper teeth 56
attached to inner wall 8, as shown in Fig. 2. This arrangement allows sleep surface 4 to
be secured to mattress 1, yet be easily removed to allow sleep surface 4 to be replaced
or to gain access to bladders 24, 24' and/or speaker 28. It is appreciated that sleep
surface 4 may be attached to mattress 1 by any conventional means including, but not
limited to, velcro, ties, or an adhesive. The sleep surface 4 itself is illustratively an air

filled bladder, a multi-chambered bladder, or a series bladders.
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Sleep surface 4 in Figs. 1, 2, 5 and 6 is shown as multi-chambered
bladders having a corrugated design 58. It is appreciated that sleep surface 4 may be of
any conventional design. Illustratively, sleep surface 4 is a low-air-loss sleep surface.
In this embodiment, a plurality of holes (not shown), illustratively about 30 microns in
diameter, are disposed through at least one side of said surface, typically the top
surface 9. Air is thus allowed to slowly escape sleep surface 4 creating a zone of
moving air about the patient. An inflator (not shown) is coupled to sleep surface 4 to
replenish the lost air and to adjust the firmness of the surface. In addition, speaker 28
may be positioned to direct sound through said holes to patient 5 to assist the
percussion therapy.

In the illustrated embodiment, air is alternately supplied to and removed
bladders 24 and 24’ to provide rotational therapy to the patient on the sleep surface 4.
Illustratively, sleep surface 4 may be unzipped from the perimeter to and disposed of
after each use. This eliminates the need to sanitize the sleep surface 4 after each use.
Speaker 28 provides percussion/vibration therapy to the patient on the sleep surface 4.
In addition, music may be played through the speaker 28. This eliminates the need for
separate accessory equipment to provide or rhythmic sounds for comfort and
stimulation of the patient.

Another embodiment of the present invention is shown in Fig. 4.
Pediatric mattress 38, according to this embodiment, comprises a perimeter 39 that
forms the outer body of mattress 38. A sleep surface 4 is fitted in perimeter 39. In this
illustrated embodiment, perimeter 39 is a border structure comprising an inner
periphery wall 40, an outer periphery wall 42, a deck 44, and a base 12, as well as a
spacer 14, and bladder cavities 16 and 16' similar to the previous embodiment. This
embodiment, however, differs from the previous embodiment in that there are no gas
holes disposed through inner periphery wall 40 and no channel provided within core
48. Inner periphery wall 40 extends upwardly from base 12 and generally the shape of
sleep surface 4. Outer periphery wall 42 forms the outer boundary of perimeter 39 and
can be illustratively sized and configured to fit any conventional crib or support, like
the previous embodiment. Deck 44 includes an upper surface that is formed parallel to
sleep surface 4 and positioned adjacent both inner and outer periphery walls 40 and 42.

Inner periphery wall 40, outer periphery wall 42 and deck 44 maintain their shape by
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being formed over a core 48 that is the shape of perimeter 39. As with core 18, core 48
is made from any suitable material such as foam, rubber or other material.

Core 48 is positioned on base 12 that supports pediatric mattress 38.
Illustratively, base 12 spans the area of mattress 38 and is made of any suitable
material, such as metal, wood, or plastic. Perimeter 39 forms a sleep surface cavity 22,
similar to the previous embodiment. Spacer 14 is illustratively positioned within
cavity 22 and extends lengthwise therein. As with the previous embodiment, spacer 14
also serves several purposes, including adding structural support to perimeter 14,
separating bladders 24 and 24’, and serving as a receptacle for speaker 28 from the
percussion therapy system. Like the previous embodiment, it will be appreciated that
spacer 14 is illustratively made from the same material as core 18. In the illustrated
embodiment, spacer 14 separates cavity 22 into first and second bladder cavities 16 and
16". Bladder cavities 16 and 16’ are configured to receive first and second bladders 24
and 24’, as best shown in Fig. 4.

A further embodiment of the present invention includes a pediatric.
mattress fitted within a border 50, as shown in Figs. 5 and 6. Illustratively, either
mattress 1 or 38 can be configured to fit within border 50. Border 50 is itself
configured to provide additional length and/or width to either mattress 1 or 38 to allow
the mattress to be fitted in a larger crib or a larger bed frame. Illustratively, border 50
comprises an inner wall 62, an outer wall 64, and a top surface 66 extending between
adjacent inner and outer walls 62 and 64. A core (not shown) provides the body
structure for border 50 similar to cores 18 and 46 as shown in Figs. 3 and 4,
respectively. The core of border 50 is illustratively made from the same type of
material as cores 18 and 46. In the illustrated embodiment, perimeter 2 includes a
zipper 68 and zipper teeth 70 attached at its outer periphery, with corresponding zipper
teeth 72 attached to inner wall 66, as shown in Fig. 6. This arrangement allows
perimeter 2 to be secured to border 60. It will be appreciated that perimeter 2 may be
attached to border 60 by any conventional means including, but not limited to, velcro,
ties, or an adhesive. In addition, the border 50 may simply be placed over the
perimeter 2 without any fasteners.

Illustratively, perimeter 2 is fitted into border 60 such that deck 11 is

positioned in substantially the same plane as top surface 66, as shown in Fig 5. In the
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illustrated embodiment, zipper teeth 70 are provided adjacent deck 11 and outer wall
10, and zipper teeth 72 are provided about inner wall 62. The vertically oriented
positioning of zipper teeth 72 determines the relative difference in height, if any,
between deck 11 and top surface deck 66.

Although the present invention has been described with reference to
particular means, materials and embodiments, from the foregoing description, one
skilled in the art can easily ascertain the essential characteristics of the present
invention and various changes and modifications may be made to adapt the various
uses and characteristics without departing from the spirit and scope of the present

invention as set forth in the following claims.
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Claims:

L. A mattress, comprising:

a sleep surface; and

a perimeter having a cavity configured to receive the sleep surface and
at least one gas outlet located adjacent the cavity, the gas outlet being configured to be
coupled to a gas supply to direct gas flow from the gas outlet over the sleep surface.

2. The mattress of claim 1, wherein the at least one gas outlet
includes a plurality of openings formed in the perimeter in communication with a
chamber formed in the perimeter, the openings being positioned intermittently about
the perimeter and configured to direct gas flow from the plurality of openings over the
sleep surface.

3. The mattress of claim 1, further comprising at least one bladder
is positioned within the cavity and configured to support the sleep surface.

4. The mattress of claim 1, further comprising at least two
rotational bladders positioned within the cavity and configured to support and provide
rotational therapy to the sleep surface.

5. The mattress of claim 1, further comprising a therapy system
including an audio generator and at least one speaker positioned within the mattress,
the at least one speaker being connected to the audio generator and configured to
produce and direct audio signals to the sleep surface.

6. The mattress of claim 5, wherein the sleep surface is formed to
include a plurality of holes disposed through a surface of said sleep surface through
which gas passes.

7. The mattress of claim 5, wherein the at least one speaker is
configured to produce audio signals through the gas outlet of the perimeter toward a
patent positioned on the sleep surface.

8. The mattress of claim 1, further comprising a border configured
to be positioned around the perimeter.

9. The mattress of claim 1, wherein the perimeter includes an inner
wall defining the cavity, the perimeter being formed to include an internal chamber
having at least one opening extending between the chamber and the inner wall to

define the at least one gas outlet, the chamber being configured to be coupled to the gas
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supply so that the gas is directed through the chamber and the at least one opening and
over the sleep surface.

10.  The mattress of claim 9, wherein the sleep surface is configured
to be coupled to the inner wall of the perimeter at a location below the at least one
opening.

11.  The mattress of claim 1, further comprising a spacer located
within the cavity, the spacer being configured to define first and second bladder
cavities, and first and second bladders located in the first and second bladder cavities,
respectively, for supporting the sleep surface.

12.  The mattress of claim 11, wherein at least one speaker located in
the spacer.

13.  The mattress of claim 11, wherein the first and second bladders
are configured to be selectively inflated and deflated to provide rotational therapy to a
patient on the sleep surface.

14. A mattress, comprising:

a sleep surface ;

a perimeter having a cavity configured to receive the sleep surface; and

at least one speaker positioned adjacent the sleep surface and configured
to direct a desired therapy wave signal to the sleep surface.

15.  The mattress of claim 14, further comprising an audio signal
generator coupled to the at least one speaker.

16.  The mattress of claim 14, wherein the perimeter includes an
inner wall defining the cavity, the perimeter being formed to include an internal
chamber having at least one opening extending between the chamber and the inner
wall, the chamber being configured to be coupled to a gas supply so that a gas is
directed through the chamber and the at least one opening and over the sleep surface.

17. The mattress of claim 16, wherein the sleep surface is
configured to be coupled to the inner wall of the perimeter at a location below the at
least one opening.

18.  The mattress of claim 14, further comprising a spacer located

within the cavity, the spacer being configured to define first and second bladder
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cavities, and wherein first and second bladders are located in the first and second
bladder cavities, respectively, for supporting the sleep surface.

19.  The mattress of claim 18, wherein at least one speaker located in
the spacer.

20. The mattress of claim 18, wherein the first and second bladders
are configured to be selectively inflated and deflated to provide rotational therapy to a

patient on the sleep surface.
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