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(57) Abréegée/Abstract:

A mattress assembly may include a foam frame, an inner assembly within the foam frame, the inner assembly including a foam
core and a pocketed coll assembly. The pocketed coil assembly can Iinclude a plurality of individual pocketed coll springs having a
height. Each coll spring may be joined together to a neighboring coll spring such that at least a majority of the height of each coll
spring Is configured to vertically deflect without deflecting the joined neighboring coll spring.
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ABSTRACT

A mattress assembly may include a foam frame, an inner assembly within the
foam frame, the inner assembly including a foam core and a pocketed coil assembly.
The pocketed coil assembly can include a plurality of individual pocketed coil springs
having a height. Each coil spring may be joined together to a neighboring coil spring
such that at least a majority of the height of each coil spring is configured to vertically

deflect without deflecting the joined neighboring coil spring.
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LINKED COIL MATTRESS ASSEMBLY

FIELD

[0002]  The present disclosure relates generally to mattresses, and more

particularly to a pocketed coil spring assembly for mattresses.

BACKGROUND

[0003] Previous pocketed coil spring assemblies include a number of discrete coil
springs, each of which is enclosed in a fabric pocket in a length of folded fabric
material. Longitudinal axes of the spring coils are generally parallel with one another
so that the top and bottom end turns of the coil springs define top and bottom faces of
the spring unit. These spring assemblies can be fabricated by forming rows of the
pocketed coil springs and binding or adhering the individual rows together.

[0004] Individual pocketed springs are typically secured to adjacent pocketed
springs by an adhesive, an ultrasonic weld, or a mechanical fastener near the top or
over substantial portion of the longitudinal axes of the joined springs. However, these
fastening techniques cause shearing force within the fabric pockets, which reduce the
freedom of movement of individual coils when the coils are compressed. This
influences the vertical restoring force of the coil springs, thereby interfering with
mechanical equilibrium of the mattress. Furthermore, these fastening techniques can
add cost and complexity to the manufacture of a coil spring assembly.

[0005] Therefore, there 1s a need for an improved pocketed coil spring mattress

assembly.

SUMMARY

[0006] In one embodiment, a mattress assembly may include a foam frame, an
inner assembly within the foam frame, the inner assembly including a foam core and a
pocketed coil assembly. The pocketed coil assembly can include a plurality of
individual pocketed coil springs having a height. Each coil spring may be joined

together to a neighboring coil spring such that at least a majority of the height of each
-1 -
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coil spring is configured to vertically deflect without deflecting the joined neighboring
coil spring.

[0007] In a second embodiment, a method of making a mattress can include
providing a foam frame, a plurality of pocketed coil springs, and a foam core. A coil
assembly can be assembled by joining the string to a frame. A coil spring can be
joined from the plurality of pocketed coil springs to a neighboring coil spring of the
plurality of pocketed coil springs such that at least a majority of the height of the coil
spring is configured to vertically deflect without deflecting the joined neighboring coil
spring. The coil assembly can be placed within the foam frame. A foam core may be
placed within the foam frame, the foam frame being above the coil assembly.

[0008] In another embodiment, a pocketed coil assembly for a mattress may include
a fabric sleeve and a plurality of coil springs spaced apart at regular intervals within
the fabric sleeve. The plurality of coil springs can be joined to neighboring coil
springs of the plurality of coil springs only at a bottom portion of each coil spring of
the plurality of coil springs thereby allowing each coil spring to vertically deflect
without deflecting another of the plurality of coil springs. A rigid frame may be
provided about a perimeter of the plurality of coil springs, the frame being only
joined to the bottom portion of at least several of the plurality of coil springs.
[0008A] In a broad aspect, the invention pertains to a mattress assembly, comprising
a foam frame including a base layer, and an inner assembly within the foam frame.
The mnner assembly includes a foam core and a pocketed coil assembly. The pocketed
coil assembly is located between the base layer and the foam core, and is in direct
contact with the foam core. A rigid frame is joined to the pocketed coil assembly
about a perimeter of the pocketed coil assembly. The pocketed coil assembly includes
a plurality of individual pocketed coil springs having a height and a width, each coil
spring joined together to a neighboring coil spring such that at least a majority of the
height of each coil spring is vertically deflectable without deflecting the joined
neighboring coil spring, and the height of each coil spring is less than or equal to the

width of each coil spring.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In the drawings:

Fig. 1 is a cross-sectional view of a linked coil mattress assembly formed in
accordance with an embodiment of the present disclosure;

Fig. 2 is a detailed perspective view of a portion of the mattress shown In
Fig. 1;

Fig. 3 is a side view of a foam core in accordance with an embodiment of
the present disclosure;

Fig. 4 is a top view of the foam core shown in Fig. 3 against a side wall of
a foam frame in accordance with an embodiment of the present disclosure;

Fig. 5 is a perspective view of an underside of a pocketed coil assembly
according to an embodiment of the present disclosure;

Fig. 6 is a side detail view of a portion of the pocketed coil assembly shown

in Fig. 5; and

- 29 -
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Fig. 7 is a perspective view of a partially constructed mattress shown in
Fig. 1.
DETAILED DESCRIPTION

[0010]  Fig 1. shows a cross-sectional view of a mattress formed in accordance
with an embodiment of the present disclosure. Mattress 10 generally comprises a
foam frame 20 and an inner assembly 40. The inner assembly 40 includes a foam
core 42, steps 44, and a pocketed coil assembly 46. A stretchable fire retardant fabric
60, shown in dashed lines in Fig. 1, can cover the foam frame 20 and inner assembly
40. In one embodiment of the present disclosure, the surface area of the fabric 60
covering the foam frame 20 is larger than the surface being covered, such that the
ratio of fabric 60 surface area to foam frame 20 surface area 1s a ratio greater than 1:1.
In this embodiment 2 wide elastic banding 1s used to maintain a snug fit between the
fabric 60 and the outer surface of the foam frame. Alternatively, the fabric 60 can be
stitched to the outer surface of the foam frame. By maintaining a ratio greater than
1:1, shearing force on the upper sleep surface 60a can be reduced.

[0011] In an alternative embodiment, only the top surface 60a is made of a
stretchable fire retardant fabric, while the remaining fabric 60 1s a non-stretchable fire
retardant fabric. In this embodiment, the surface area of the fabric on the top surface
60a surface may be larger than the surface area of the foam frame 20 being covered,
and the remaining fabric 60 can be approximately sized to the surface area of the
foam frame 20.

[0012]  Additional reference is made now to Fig. 2. Foam frame 20 may include a

pair of opposed foam side walls 22a and a pair of opposed foam end walls 22b
adhered to a base layer 24, and a foam top layer 26 adhered to side walls 22a and end
walls 22b, such that foam frame defines a hollow core for receiving the inner
assembly 40. It is advantageous to use extra-firm foam, such as 2.1 pound density, 55
ILD (Indentation Load Deflection) foam, so that the mattress returns to its original
size after being rolled and vacuum-sealed for shipping. By way of non-limiting
example, base layer 24 may be 2” (5.08 ¢m) thick; side walls 22a and end walls 22b
may be 4” (10.16 cm) thick by 6” (15.24 ¢cm) high; and top layer 26 may be 1.5” (3.81
cm) thick convoluted foam. The constituent parts of foam frame 20 may be fixed to

one another using a water-based adhesive 30, shown in bolded lines in Fig. 1.
-3 -
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[0013] The inner assembly 40 can include a foam core 42, steps 44, and a
pocketed coil assembly 46. In the embodiment shown in Fig. 2, the foam step 44 may
be at least 172" wide by 3” tall and adhered to side walls 22a and end walls 22b. The
foam step 44 can be made of the same foam as the side walls 22a and end walls 22b.
The pocketed coil assembly 46 may be adhered to base layer 24 with adhesive 30, and
placed between steps 44. The foam core 42 can be located above the pocketed coil
assembly 46, and between side walls 22a and end walls 22b. As shown in Fig. 3, the
foam core 42 may be constructed of a plurality of foam layers 42a, 42b, 42¢ adhered
to one another with an adhesive 30. The plurality of foam layers 42a, 42b, 42¢, may,
for example be three layers of 1.5 roller crushed box-cut foam. Fig. 4 shows a
detailed top view of roller crushed box-cut foam core 42, placed beside a side wall
22a. In one embodiment, part of the bottom of the foam core 42 is adhered to steps 44
and/or part of the pocketed coil assembly with adhesive 30. In one example, from 5”
to 8” of the outer lateral edges of foam core 42 may be adhered to steps 44 and/or part
of the pocketed coil assembly 46. In another example, two strips of adhesive, 6” wide
are placed along the two lateral edges of the foam core 42, such that the steps 44 and
part of the pocketed coil assembly 46 i1s adhered to the foam core. Once the inner
assembly 40 is assembled, the foam top layer 26 may enclose the inner assembly 40
within the foam frame 20. In one embodiment, from about 5” to about 10”, and
preferably about 8”, of the outer perimeter of the top layer 26 is glued to side walls
22a, end walls 22b, and an outer portion of the perimeter of foam core 42. This may

be done, for example, by double gluing a tape layer between top layer 26, foam layer
42a, side walls 22a, and end walls 22b. Alternatively, the tape layer can extend
around sidewalls 22a and end walls 22b, such that the tape layer is between walls 22a,
22b and top layer 26, and runs downwardly along the outside edge of 22a, 22b. In
another embodiment the height of foam layers 42, 42b, and 42¢ are adhered to side

walls 22 and end walls 22b.
[0014]  Referring to Figs. 5 and 6, the pocketed coil assembly 46 may be formed

from a plurality of individual pocketed coil springs 46a. Each pocketed coil 46a may
be sized 3” by 3” by 3”, however, other sized pocketed coil springs 46a may be used.
According to one embodiment, pocketed coil assembly 46 may be a rectangular grid

of coil springs 46a that is 24 springs in length by 17 springs in width. To create a
-4 -
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grid, a bottom portion of each pocketed coil 46a is linked to adjoining pocketed coils
46a. By adjoining the pocketed coils 46a only at a bottom portion, the coil springs
46a have complete, or close to complete, freedom of vertical deflection relative to
adjoining pocketed coils 46a. In other words, compressing one pocketed coil 46a will
not cause another pocketed coil 46a to compress, or resist compressing. Additionally,
displacing the fabric pockets of the pocketed coils 46a will not affect the fabric
pockets of neighboring pocketed coils 46a. Excess fabric between pocketed coils 46
or stretchable fabric may be used to facilitate freedom of movement of the fabric
pockets, such that displacing the fabric pockets of the pocketed coils 46a will not
affect the fabric pockets of neighboring pocketed coils 46a. Alternatively, the
pocketed coils 46a can be linked at a location above the bottom portion of the
pocketed coil 46a, so that at least a majority of the height of the coil spring 46a can
vertically deflect without affecting neighboring coil springs 46a.

[0015] The pocketed coils 46a may be linked to adjacent pocketed coils 46a in a
number of ways, such as by an adhesive, an ultrasonic weld, or a mechanical fastener.
For example, the embodiment shown in Figs. 5 and 6, uses hog rings 46b to fasten the
nearest adjoining edges of each pocketed coil 46a. A frame 50 can be used to provide
support for the pocketed coil springs 46a, to maintain a gridded formation of coil
springs 46a. For example, frame 50 can be provided around the perimeter of the coil
springs 46a, which the outermost coil springs 46a can be linked to. In one
embodiment, the frame 50 is a flat wire, which surrounds the perimeter of the coil
assembly 46. In this embodiment, the outermost coil springs 46 are linked to the
frame 50 using hog rings 46b. Other frame shapes or configurations can also be used
to provide support to the coil assembly 46. In other embodiments of the present
disclosure, a frame is not provided.

[0016]  The pocketed coil assembly 46 can be formed by linking a string of
pocketed coils 46a to a frame 50. The strings can be a line of individual pocketed
coils 46a whose fabric pockets are linked to one another. For example, the pocketed
coil assembly 46 can be assembled by linking a first string of pocketed coils 46 a to a
frame 50, such that the string forms a line of pocketed coils 46a along the frame 50.
In one embodiment, the pocketed coils 46a of a string are linked prior to linking the

string to the frame 50. Subsequent strings of pocketed coils 46a can be linked to the
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frame, side by side relative to previous strings, until the frame is filled with pocketed
coils 46a. Once the frame is filled with pocketed coils 46a, pocketed coils 46a in
adjacent strings can be linked to each other to form the pocketed coil assembly 46. In
one particular embodiment, a string of 24 pocketed coils 46a form a single column,
and 17 strings are linked side by side to form the pocketed coil assembly 46. In
another embodiment, a string of 17 pocketed coils 46a form a row, and 24 strings
form the pocketed coil assembly 46.

[0017] The foam core 42 may be work-softened to remove stresses in the foam,
thereby increasing open-cell content of the foam. For example, the foam core 42 can
be placed in a bag and be placed under vacuum (negative) pressure to collapse the
foam core 42 in multiple directions. In another embodiment, the foam core 42 is
pressed by a vertical press machine to work soften the foam. Pressing can be repeated
to achieve a desired level of softening. In yet another embodiment, the foam core 42
can be pressed in the press machine after the foam core 42 is exposed to negative
vacuum pressure. Alternatively, the foam core 42 can be pressed concurrently, when,
negative pressure is applied.

[0018]  The present disclosure may also be embodied as a method of constructing
a linked coil assembly mattress. The method may include adhering foam side walls
and a pair of opposed foam end walls to a base layer. Two steps may be placed
adjacent the side walls and adhered to the side walls. A linked coil assembly may be
placed between the steps. A foam core can be provided, and an adhesive can be
placed on outer lateral edges of the foam core such that the steps and an outer portion
of the linked coil assembly are adhered to the foam core. A topper can be provided,
and an adhesive can be placed on outer lateral edges of the topper, such that the side
walls and an outer portion of the foam core is adhered to the topper.

[0019] The present disclosure may also be embodied as a method of constructing
a linked pocketed coil assembly. A plurality of strings of commercially available
pocketed coils, whose fabric pockets are attached to one another, can be provided.
The pocketed coils in each of the plurality of strings may be linked to one another
only at a bottom portion of each of the pocketed coils. The plurality of strings can be

linked to a frame until the frame is filled with laterally aligned strings. Pocketed coils

-6 -



CA 02812477 2014-11-10

of adjacent strings may be linked to one another to form the linked pocketed coil
assembly.

[0020] The mattress 10 of the present disclosure reduces shear stresses, which
may be caused by the uneven distribution of a user’s weight. The mattress 10 of the

5 present disclosure advantageously is tuft-free and quilt-free, thereby removing tension
on the outer fabric 60.
[0021] According to another embodiment of the present disclosure, a tufted linked
coil mattress assembly is provided, similar to the linked coil mattress 10 described
above. However, the components of the tufted mattress assembly are tufted together.

10 [n this embodiment, less adhesive s used than the embodiment described above.

More particularly, the foam top layer 26 is not glued to the foam core 42.

Additionally, the foam core 42 is not glued to the coil assembly 46. Two convoluted
foam layers may be used as the foam core 42, the layers do not have to be adhered
together as the tufts hold the foam in position. In this embodiment, a tuftable super
15 stretch interlocked knit fabric can be used for the outer fabric to eliminate the stresses
associated by tuftable non-stretch fabric.
10022] Modifications and other embodiments of the disclosure set forth herein
will be apparent to one skilled in the art to which the disclosure pertains in light of
teachings presented in the present specification. Therefore, the disclosure is not to be

20 limited to the specific embodiments disclosed, and modifications and other

embodiments are intended to be included within the scope of the appended claims.
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WHAT IS CLAIMED IS:

1. A mattress assembly, comprising:

a foam frame including a base layer;

an inner assembly within the foam frame, the inner assembly including a foam core
and a pocketed coil assembly, the pocketed coil assembly being located between the base
layer and the foam core, and the pocketed coil assembly being in direct contact with the
foam core;

a rigid frame joined to the pocketed coil assembly about a perimeter of the pocketed
coil assembly;

wherein the pocketed coil assembly includes a plurality of individual pocketed coil
springs having a height and a width, each coil spring joined together to a neighboring coil
spring such that at least a majority of the height of each coil spring is vertically deflectable
without deflecting the joined neighboring coil spring;

wherein the height of each coil spring is less than or equal to the width of each coil

spring.

2. The mattress assembly of claim 1, wherein each coil spring is joined to the

neighboring coil spring below a midpoint of each of the joined coil springs.

3. The mattress assembly of claim 2, wherein each coil spring is joined to a neighboring

coil spring at a bottom portion of each of the joined coil springs.

4, The mattress assembly of claim 1, wherein the plurality of individual pocketed coil
springs are spaced apart from one another such that excess fabric i1s provided between the
plurality of individual pocketed coil springs to allow each coil spring to vertically deflect

without detlecting the neighboring coil spring.
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5. The mattress assembly of claim 1, wherein each of the plurality of individual

pocketed coil springs is encased in a stretchable fabric pocket.

0. The mattress assembly of claim 1, wherein each pocketed coil spring of the plurality

of individual pocketed coil springs has a diameter of 3" and a height of 3".

7. The mattress assembly of claim 1, wherein the joined coil springs are joined by one

or more of the following: an adhesive, an ultrasonic weld, and a mechanical fastener.

8. The mattress assembly of claim 1, wherein the foam core 1s work-softened to increase

open-cell content of the foam core.

9. The mattress assembly of claim 1, wherein the foam frame includes a pair of opposed
foam side walls and a pair of opposed foam end walls adhered to the base layer, and includes

a foam top layer adhered to side walls and end walls.

10.  The mattress assembly of claim 9, wherein the inner assembly includes foam steps
having a height, the height of the steps being approximately equal to the height of the

plurality of coil springs.

11. A method of making a mattress, comprising:
pro?iding a foam frame, a plurality of pocketed coil springs having a height and a
width, and a foam core;
assembling a coil assembly by:
jolning two or more coil springs of the plurality of pocketed coil springs to a
rigid spring assembly frame;
joining a coil spring from the plurality of pocketed coil springs to a
neighboring coil spring of the plurality of pocketed coil springs such that at least a

majority of the height of the coil spring 1s vertically deflectable without deflecting the

joined neighboring coil spring;
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placing the coil assembly within the foam frame; and
placing a foam core within the foam frame, the foam frame being above, and in direct

contact with, the coil assembly;
wherein the height of each coil spring is less than or equal to the width of each coil

spring.

12.  The method of claim 11, wherein the plurality of pocketed coil springs includes a first
string of coil springs encased in a first fabric casement and includes a second string of coil
springs encased in a second fabric casement; and

wherein coll springs of the first string are joined to the spring assembly frame prior to

joining coil springs of the second string to the coil springs of the first string.

13.  The method of claim 12, wherein coil springs of the first string are joined to one

another prior to joining the first string to the frame.
14.  The method of claim 12, wherein the plurality of pocketed coil springs include
additional strings of pocketed coils, the additional strings being joined, side by side, to one

another until the spring assembly frame 1s filled with the plurality of pocketed coil springs.

15.  The method of claim 14, wherein the additional strings are joined to the spring

assembly frame prior to joining coil springs of the additional strings to one another.

16.  The method of claim 11, wherein the two or more coil springs are joined below a

midpoint of the height of each coil spring.

17.  The method of claim 16, the two or more coil springs are joined at a bottom portion

of each coil spring.

-10)-
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18.  The method of claim 11, further comprising work-softening the foam core to thereby

increase open-call content of the foam core.

19. A pocketed coil assembly for a mattress, comprising:

a fabric sleeve;

a plurality of coil springs spaced apart at regular intervals within the fabric sleeve, the
plurality of coil springs being joined to neighboring coil springs of the plurality of coil
springs only at a bottom portion of each coil spring of the plurality of coil springs thereby
allowing each coil spring to vertically deflect without deflecting another of the plurality of
coil springs;

a rigid frame about a perimeter of the plurality of coil springs only joined to the
bottom portion of at least several of the plurality of coil springs;

wherein each of the plurality of coil springs have a height and width, the height of
each coil spring being less than or equal to the width of each coil spring;

wherein the joined coil springs are joined by one or more of the following: an

adhesive, an ultrasonic weld, and a mechancial fastener.
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