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(57) ABSTRACT 

A bed foundation may be retrofitted or otherwise converted 
in the field to include one or more additional function. In one 
illustrative embodiment, the bed foundation may be retro 
fitted or otherwise converted by incorporating a drop-in 
articulation unit. Such an articulation unit may permit a user 
to raise and/or lower the head of their bed. In some cases, a 
second articulation unit may be placed at the foot of a bed 
foundation to permit the user to independently raise and/or 
lower the head and the foot of their bed. In other illustrative 
embodiments, drop-in units may add other functions to 
existing bed foundations. In some cases, the bed foundation 
and/or drop-in units may be configured Such that it can be 
easily shipped and assembled in the field by a user. 
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BED FOUNDATION WITH DROP-N UNIT 

0001) This application claims the benefit of U.S. Provi 
sional Application Ser. No. 60/823,940, filed Aug. 30, 2006. 

FIELD 

0002 The invention generally relates to beds and more 
particularly to bed foundations. 

BACKGROUND 

0003 Beds that articulate have been widely used in 
hospitals and other medical facilities for many years. Some 
bed manufactures have adapted these beds and sold them for 
home use. Such beds typically allow a user to move a head 
portion of the bed between a lowered and raised position. In 
the raised position, the occupant of the bed is in a more 
sitting position. In some cases, the user is also allowed to 
move the foot of the bed between a lowered and raised 
position for increased comfort. 
0004 Such articulating beds are often designed and 
shipped as articulating beds from the factory, and are not 
typically convertible from a non-articulating to an articulat 
ing bed in the field, or from an articulating bed to a 
non-articulating bed. Also, the articulating structure of these 
beds is typically not modular in the sense that individual 
articulating units cannot be independently selected, pur 
chased and installed, and adapted to only control the articu 
lation of a portion of the bed, such as either the head portion 
or the foot and/or leg portion of the bed. Instead, the 
articulating structure of these beds is typically designed into 
the overall structure of the bed. 

0005 More generally, beds of all kinds are typically 
delivered to a user with certain pre-designed features. It is 
often difficult to add or remove functionality at a later date 
and in the field. What would be desirable, therefore, is bed 
that can be initially purchased by a user, and if an additional 
function is desired later, the user may simply purchase one 
or more drop-in units and relatively easily install them into 
the existing bed in the field. 

SUMMARY 

0006 The following summary is provided to facilitate an 
understanding of some of the innovative features unique to 
the present invention and is not intended to be a full 
description. A full appreciation of the invention can be 
gained by taking the entire specification, claims, drawings, 
and abstract as a whole. 

0007. The present invention generally relates to beds and 
more particularly to bed foundations. In some instances, the 
present invention provides structural elements that may be 
employed to convert a flatbed foundation into an adjustable 
bed foundation using an articulation unit, or from an adjust 
able bed foundation to a flatbed foundation, as desired. Such 
an articulation unit may permit a user to raise or lower a 
portion of a bed, such as a head portion of a bed or a foot 
and/or leg portion of a bed. In some embodiments, a second 
articulation unit may be employed, which when used in 
conjunction with a first articulation unit, may permit the user 
to independently raise or lower both the head portion of the 
bed and the foot and/or leg portion of the bed, as desired. In 
Some embodiments, the first and second articulation units 
may be separate modular units, but his is not required. 
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0008. The articulation units may be modular in the sense 
that each articulating unit may be independently installed 
into an existing bed foundation in the field, and may only 
control the articulation of a corresponding portion of the 
bed, such as either the head portion or the foot and/or leg 
portion of the bed. This may allow, for example, an existing 
bed foundation that is already in the field, and that does not 
have an articulating capability, to be relatively easily retro 
fitted or converted into an articulating bed having desired 
characteristics. In some cases, the articulating units may be 
simply dropped-in to the bed foundation to provide the 
articulating capability. Likewise, removing the articulating 
unit may allow a bed with an articulating capability to be 
relatively easily retrofitted or converted into a non-articu 
lating bed, if desired. 
0009. In some instances, an adjustable bed foundation 
that is segmented or modularized for easier and less costly 
shipping may be provided. The articulation units may be 
sized to permit shipping via common carriers such as U.P.S., 
FedEx and the like. In some instances, the remaining por 
tions of the adjustable bed foundation may also be config 
ured such that they can be relatively easily broken down into 
sections that are more easily shippable and then assembled 
by a user. When so provided, the entire bed foundation, 
including the drop in articulating unit, may be capable of 
being shipped relatively inexpensively via common carrier, 
and then assembled by the user in the field. In addition, and 
for those that already have an existing bed foundation in the 
field that does not have an articulating capability, the modu 
lar drop-in articulation unit(s) may be ordered and shipped 
separately, and then installed by the user to convert their 
existing bed foundation to an articulating bed foundation. 
Moreover, and in some cases, the entire bed foundation 
including the drop in articulating unit may be capable of 
being relatively easily disassembled by the user in the field. 
This may be useful when, for example, the bed foundation 
is to be moved for one reason or another. 

0010 More generally, it is contemplated that modular 
drop-in units may be provided to relatively easily retrofit or 
otherwise convert an existing bed foundation in the field to 
include one or more additional functions. In some cases, the 
bed foundation and/or drop-in units may be configured Such 
that it can be easily shipped and assembled in the field by a 
USC. 

BRIEF DESCRIPTION 

0011. The invention may be more completely understood 
in consideration of the following detailed description of 
various embodiments of the invention in connection with the 
accompanying drawings, in which: 
0012 FIG. 1 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation in 
accordance with the present invention; 
0013 FIG. 2 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation in 
accordance with the present invention; 
0014 FIG. 3 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation in 
accordance with the present invention; 
0015 FIG. 4 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation in 
accordance with the present invention; 
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0016 FIG. 5 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation in 
accordance with the present invention; 
0017 FIG. 6 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation in 
accordance with the present invention; 
0018 FIG. 7 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation in 
accordance with the present invention; 
0.019 FIG. 8 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation in 
accordance with the present invention; 
0020 FIG. 9 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation in 
accordance with the present invention; 
0021 FIG. 10 is a partially exploded perspective view of 
another illustrative but non-limiting example of a bed foun 
dation in accordance with the present invention; 
0022 FIG. 11 is a perspective view of the illustrative bed 
foundation of FIG. 10 with the head, leg and foot top 
sections of the platform removed; 
0023 FIG. 12 is a partially exploded perspective view of 
the illustrative bed foundation of FIG. 10 with two “drop-in” 
articulation units: 

0024 FIG. 13 is a perspective view of the bottom of the 
illustrative bed foundation of FIG. 12 with the two “drop-in” 
articulation units installed; 

0025 FIG. 14 is a perspective view of the illustrative bed 
foundation of FIG. 13 with the two “drop-in” articulation 
units partially articulated; 
0026 FIG. 15 is a schematic perspective view of an 
illustrative but non-limiting example of a bed foundation 
having a drop-in unit in accordance with the present inven 
tion; 

0027 FIG. 16 is a schematic top view of an illustrative 
but non-limiting example of a drop-in unit, which may be 
used in conjunction with the bed foundation of FIG. 15: 
0028 FIG. 17 is a schematic top view of an illustrative 
but non-limiting example of a drop-in unit, which may be 
used in conjunction with the bed foundation of FIG. 15: 

0029 FIG. 18 is a schematic top view of an illustrative 
but non-limiting example of a drop-in unit, which may be 
used in conjunction with the bed foundation of FIG. 15: 

0030 FIG. 19 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of a drop-in unit, 
which may be used in conjunction with the bed foundation 
of FIG. 15: 

0031 FIG. 20 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of a drop-in unit, 
which may be used in conjunction with the bed foundation 
of FIG. 15: 

0032 FIG. 21 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of a drop-in unit, 
which may be used in conjunction with the bed foundation 
of FIG. 15: 
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0033 FIG. 22 is a schematic top view of an illustrative 
but non-limiting example of a drop-in unit, which may be 
used in conjunction with the bed foundation of FIG. 15: 
0034 FIG. 23 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of the drop-in unit 
of FIG. 22 taken along line 23-23; and 
0035 FIG. 24 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of a drop-in unit, 
which may be used in conjunction with the bed foundation 
of FIG. 15. 

0036 While the invention is amenable to various modi 
fications and alternative forms, specifics thereof have been 
shown by way of example in the drawings and will be 
described in detail. It should be understood, however, that 
the intention is not to limit the invention to the particular 
embodiments described. On the contrary, the intention is to 
cover all modifications, equivalents, and alternatives falling 
within the spirit and scope of the invention. 

DESCRIPTION 

0037. The following description should be read with 
reference to the drawings, in which like elements in different 
drawings are numbered in like fashion. The drawings, which 
are not necessarily to Scale, depict selected embodiments 
and are not intended to limit the scope of the invention. 
Although examples of construction, dimensions, and mate 
rials are illustrated for the various elements, those skilled in 
the art will recognize that many of the examples provided 
have suitable alternatives that may be utilized. 
0038 FIGS. 1 and 2 are schematic perspective views of 
an illustrative but non-limiting bed foundation 10. Bed 
foundation 10 includes a platform 12 and a frame 14. It 
should be recognized that bed foundation 10 may be con 
figured to Support and hold a mattress (not shown). Any 
suitable mattress may be placed atop bed foundation 10. 
Examples of Suitable mattresses include coil spring mat 
tresses, foam mattresses, water beds, air mattresses, etc. In 
particular instances, bed foundation 10 may be configured to 
Support and hold an adjustable air mattress, such as the 
adjustable air mattresses sold by Select Comfort Corpora 
tion, located in Minneapolis, Minn. 
0039. In the illustrated embodiment, platform 12 includes 
three top sections 16, 18 and 20. In some cases, platform 12 
may include only one or two sections, or may in Some cases 
include four, five or more sections. Platform 12 may be 
formed of any suitable material. In some cases, one or more 
of sections 16, 18 and/or 20 may be injection molded, blow 
molded or extruded of a lightweight but relatively strong 
polymer. In some instances, one or more of sections 16, 18 
and/or 20 may be formed of a metal such as steel or 
aluminum. In other cases, one or more of sections 16, 18 
and/or 20 may be formed of wood. Examples of suitable 
wood products include plywood, oriented strand board 
(sometimes referred to as OSB) and particle board. 
0040. In some instances, each of top sections 16, 18 and 
20 may simply rest atop frame 14. If desired, one or more of 
top sections 16, 18 and 20 may be secured to frame 14 using 
nails, screws, Snap or interference fit, or any desired attach 
ment method or technique. In some cases, sections 16, 18 
and 20 may be unsecured, relying upon gravity and the 
weight of the mattress (not illustrated) to hold top sections 
16, 18 and 20 in place. 
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0041. In some cases, one or more of top sections 16, 18 
and 20 may include an L-shaped lip or the like that overlaps 
the outer top edge of frame 14. In FIG. 2, for example, 
section 20 can be seen to include a short edge lip 22 and a 
long edge lip 24. While only a single short edge lip 22 and 
a single long edge lip 24 are visible in this illustration, it will 
be recognized that section 20 may, if desired, include a 
second, opposing short edge lip on the non-visible side of 
the section 20. Section 16 may be similarly configured, 
although the long edge lip may be on the opposing side. 
Section 18, being positioned between section 16 and section 
20, may include opposing short edge lips but no long edge 
lips. 

0042. In this, long and short are relative terms that refer 
to the illustrated embodiment. It will be recognized that bed 
foundation 10 may be manufactured in differing sizes to 
accommodate a wide variety of mattress sizes, ranging from 
twin, long twin, double, queen, king and California king, 
among others. Depending on the size of bed foundation 10 
and the numbers of sections used to form platform 12, 
section 20 may be long and narrow, or may even be close to 
Square. 

0043. In some instances, frame 14 may include a long 
side 26 and a short side 28. As bed foundation 10 is typically 
square or rectangular, it will be recognized that frame 14 
may include opposing long sides 26 and/or opposing short 
sides 28. In many cases, each of the short sides 28 may have 
a rectangular shape having a height of perhaps 6 to 12 
inches, a thickness of about/2 to about 2 inches, and a length 
of perhaps about 3 to about 7 feet. The length of each short 
side 28 may be determined by the size of mattress that bed 
foundation 10 is designed to accommodate. These dimen 
sions are only examples. 
0044) In some instances, each long side 26 may be a 
single piece having a height of perhaps about 6 to about 12 
inches, a thickness of about/2 to about 2 inches, and a length 
of about 6 to about 8 feet. In some cases, each long side 26 
may be formed of several distinct sections that are short/ 
Small enough to be shipped relatively inexpensively, e.g. by 
UPS at Over-Size Package Category 2 or below. Currently, 
Over-Size Package Category 2 is defined as the shipped 
package having a length plus girth greater than 108 inches 
but not more than 130 inches, and having a weight of less 
than 70 pounds. The length corresponds to the longest side 
of the package shipping package, and the girth corresponds 
to two times the width plus two times the height of the 
shipping package. 

0045. In the illustrated embodiment, long side 26 
includes sections 30, 32, and 34. Sections 30, 32 and 34 may 
be individual sections that can be separated for shipping and 
then rejoined by a homeowner or other users using dowels, 
pegs, screws, nuts and bolts, or any other attachment 
method. In some instances, individual sections and/or cor 
ners may include complementary dovetail shapes that fit 
together. If desired, a predrilled hole extending down 
through the joint may permit a homeowner, for example, to 
fit a peg into the joint to secure the joint. 
0046 While not expressly illustrated, it is contemplated 
that sections 30, 32 and 34 may be hingedly attached to each 
other. That way, long side 26 may be folded together for 
shipping and then simply straightened out by the home 
owner. In some cases, it is contemplated that a short side 28 

Mar. 6, 2008 

and a long side 26 may also be hingedly secured to each 
other. In some instances, it is possible that the entire frame 
14 is hinged together. 

0047. Each of the long side(s) 26 and the short side(s) 28 
may be formed of any suitable material. In some cases, one 
or more of long side(s) 26 and the short side(s) 28 may be 
injection molded, blow molded or extruded of a lightweight 
but relatively strong polymer. In some instances, one or 
more of long side(s) 26 and the short side(s) 28 may be 
formed of a metal Such as steel or aluminum. In some cases, 
one or more of long side(s) 26 and the short side(s) 28 may 
be formed of wood. Examples of suitable wood products 
include plywood and other engineered laminates, oriented 
strand board (sometimes referred to as OSB) and particle 
board. 

0048. As can be seen in FIG. 2, frame 14 may, if desired, 
include additional Support. In some cases, frame 14 may 
include one, two, three, four or more cross members 36 that 
may be attached to long sides 26 in any suitable manner. In 
Some instances, the cross members 36 may be nailed, 
screwed or bolted to long sides 26. In some cases, the cross 
members 36 may slide into grooves provided (not illus 
trated) at appropriate locations along each long side 26. This 
may provide a benefit of ensuring that the cross members 36 
are positioned appropriately. While not explicitly shown, it 
is contemplated that the cross members 36 may be attached 
to short sides 28, rather than long sides 26. It is also 
contemplated that various cross members 36 may be 
attached to short sides 28 and long sides 26, and/or between 
other cross members 36, if desired. 

0049. The cross members 36, if included, may be formed 
of any Suitable material. In some cases, the cross members 
36 may be injection molded, blow molded or extruded of a 
lightweight but relatively strong polymer. In some instances, 
the cross members 36 may be formed of a metal such as steel 
or aluminum. In some cases, on the cross members 36 may 
be formed of wood. Examples of suitable wood products 
include plywood and other engineered laminates, oriented 
strand board (sometimes referred to as OSB) and particle 
board. 

0050 FIGS. 3 through 9 illustrate possible modifications 
that can, if desired, be made to the bed foundation 10. These 
modifications can include adding one or two articulations 
units. These articulation units may be added to an existing 
bed foundation 10 in the field. In some cases, bed foundation 
10 may be constructed to include one or more articulation 
units directly from the factory. It should be noted that 
construction details of the bed foundation, aside from ele 
ments directly discussed with respect to FIGS. 3 through 9. 
can be considered as the same or at least Substantially the 
same as that discussed with respect to FIGS. 1 and 2. 

0051. As seen in FIGS. 3 and 4, bed foundation 10 is 
being prepared for insertion of an articulation unit 40. FIG. 
5 illustrates articulation unit 40 disposed within bed foun 
dation 10. In FIG. 3, platform section 20 has been removed, 
as well as a cross member 36. In some instances, this can be 
done by the homeowner in the field. In some cases, depend 
ing on the size of bed foundation 10 and the size of the 
articulation unit 40 to be added, it may be necessary to 
remove more than one platform section and/or more than 
one cross member 36. It can be seen that removal of section 
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20 and cross member 36 provides a cavity 38, defined by the 
long sides 26 and short sides 28, into which an articulation 
unit 40 may be inserted. 
0.052 FIG. 4 includes a diagrammatic illustration of the 
articulation unit 40. It can be seen that articulation unit 40 
may be sized to fit into cavity 38 previously discussed. 
Articulation unit 40 is shown as a box structure 42 having an 
articulating top surface 44. The “box” shape of box structure 
42 is merely schematic in nature, and it is contemplated that 
the shape of articulating unit 40 may have any desired shape 
or configuration. It will be recognized that box structure 42 
may represent the mechanics necessary to raise and lower 
top surface 44. These mechanics, such as an electric or 
pneumatic motor, Struts, a controller, a remote control unit, 
and the like, are generally known and thus are not illustrated 
in detail herein. An electric motor, if present, may interact 
directly with the other mechanical elements such as, arms, 
Struts, shafts, braces, etc., via direct gear drive, chain drive, 
screw drive, or other Suitable methods. In some cases, some 
of the mechanics may be placed or extend into the cavity 
under platform section 18, if desired. When the articulating 
unit 40 includes a remote control for allowing an occupant 
to control the articulating unit from, for example the bed, it 
is contemplated that the remote control may include a 
memory function, whereby the user may store one or more 
articulated positions of the articulating unit. Subsequently, 
the user may press one or more buttons on the remote control 
to return the articulating unit to a selected Stored articulated 
position. 

0053. In some cases, if desired, box structure 42 may be 
sized to simply sit on the floor within cavity 38. In other 
instances, such as in the illustrated embodiment, box struc 
ture 42 may include hooks 46 that are secured to the side of 
box structure 42 and that are configured to interact with 
frame 14 to hang the articulation unit 40 from the frame 14. 
Hooks 46 may be formed of any suitably strong material, 
including metals such as Steel, plastic or any other Suitable 
material, as desired. In some cases, frame 14 may include 
grooves or indentations (not shown) to accommodate a 
thickness of the hooks 46 so that top surface 44 may lie flush 
with or below the platform 12 when articulation unit 40 is in 
a fully down position. 

0054 Top surface 44 may be formed of any suitable 
material. Such as those discussed previously with respect to 
platform 12. As will be understood, articulation unit 40 may 
include one or more arms that are driven via a motor or other 
motive force to move between a horizontal or substantially 
horizontal position corresponding to top surface 44 being 
aligned with platform 12 and an angled or tilted position 
corresponding to top Surface 44 being disposed at an acute 
angle with respect to platform 12. In other instances, it is 
contemplated that articulation unit 40 may include other 
apparatus for raising and lowering top Surface 44. Such as 
hydraulic cylinders and the like. 

0.055 FIG. 6 is an illustrative but non-limiting schematic 
perspective view of bed foundation 10a including an articu 
lation unit 40a. Articulation unit 4.0a includes, similar to 
before, a box structure 42 that schematically represents the 
articulation hardware, and may include hooks 46. Articula 
tion unit 4.0a also includes, as illustrated, a pair of articu 
lating arms 48. The pair of arms 48 may be moved in any 
Suitable manner, such as by electric motor, hydraulics, etc. 
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0056. In some cases, top surface 44 (see FIG. 4) may be 
formed from platform section 20, as illustrated in FIG. 6. 
Platform 20 may be secured to arms 48 via attachments 50. 
In some instances, attachments 50 may be screws or bolts, 
as desired. In some cases, attachments 50 may represent 
rivets, adhesives or any other attachment mechanism. By 
utilizing platform section 20 as the top surface of articula 
tion unit 40a, platform section 20 may be recycled, rather 
than being thrown away when the articulation unit 4.0a is 
installed. Moreover, articulation unit 4.0a may have a lighter 
weight (absent the top Surface), which may provide Savings 
particularly in shipping expenses. Another possible advan 
tage is that the top surface of articulation unit 4.0a may 
visibly match sections 16 and 18 of platform 12. This may 
provide aesthetic advantages, particularly if part of platform 
12 is visible even with a mattress disposed thereon. 
0057 FIGS. 7 and 8 are illustrating but non-limiting 
schematic perspective views of a bed foundation 100 that 
includes a platform 102 and a frame 104. Except as 
described herein, platform 102 may be essentially the same 
in construction, assembly and materials as platform 12. 
Likewise, frame 104 may be essentially the same in con 
struction, assembly and materials as frame 14. While frame 
104 is illustrated as having single piece short sides 106 and 
single piece long sides 108, it is considered that the short 
sides 106 and/or the long sides 108 may be formed of 
multiple sections as discussed with respect to frame 14. 
0058 As illustrated, platform 102 includes sections 110. 
112, 114 and 116. It is contemplated that platform 102 could 
include fewer sections, or in some instances could include 
more than four sections. In some instances, section 110 and 
section 112 may be hingedly secured to each other. In other 
cases, section 110 and section 112 may be a single integral 
section (not illustrated). 
0059) As best seen in FIG. 8, bed foundation 100 may 
include a first articulation unit 118 that may be considered as 
being disposed at a foot end of bed foundation 100, and a 
second articulation unit 120 that may be considered as being 
disposed at a head end of bed foundation 100. Thus, bed 
foundation 100, with first and second articulation units 
installed, permits a user to independently raise the foot end 
or portion and/or the head end or portion of the bed to an 
articulated position. 
0060 For the most part, each of first articulation unit 118 
and second articulation unit 120 may be constructed simi 
larly to articulation units 40 and/or 4.0a discussed above. 
Each of first articulation unit 118 and second articulation 
unit 120 may be constructed such that they may be retrofitted 
or “dropped into an existing bed foundation simply by 
removing relevant portions of platform 102 and perhaps one 
or more cross members 122, if present. 
0061 As shown, first articulation unit 118 is shown 
having a box structure 142 that schematically represents the 
mechanics necessary to raise and lower platform sections 
110 and 112. These mechanics, such as an electric motor, a 
controller and the like, are generally known and thus are not 
illustrated in detail herein. It will be recognized that platform 
sections 110 and 112 may represent original platform sec 
tions that have been recycled by attaching them to arms or 
a plate (not visible) of first articulation unit 118. In some 
cases, platform sections 110 and 112 may represent new top 
surfaces that are sold and shipped with first articulation unit 
118. 
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0062. Likewise, second articulation unit 120 is shown 
having a box structure 145 that schematically represents the 
mechanics necessary to raise and lower platform section 
116. These mechanics, such as an electric motor, a controller 
and the like, are generally known and thus are not illustrated 
in detail herein. It will be recognized that platform section 
116 may represent an original platform section that has been 
recycled by attaching it to arms or a plate (not visible) of 
second articulation unit 120. In some cases, platform section 
116 may represent a new top Surface that is sold and shipped 
with second articulation unit 120. 

0063 FIG. 9 is an illustrative but non-limiting schematic 
perspective view of a bed foundation 200 that includes a 
platform 202 and a frame 204. Except as described herein, 
platform 202 may be essentially the same in construction, 
assembly and materials as platform 12. Likewise, frame 204 
may be essentially the same in construction, assembly and 
materials as frame 14. While frame 204 is illustrated as 
having single piece short sides 206 and single piece long 
sides 208, it is considered that the short sides 206 and/or the 
long sides 208 may be formed of multiple sections as 
discussed with respect to frame 14. 
0064. In some instances, platform 202 may include a first 
section 210 and a second section 212 that may fit onto frame 
204 in a manner similar to that discussed with respect to 
platform 12. In the illustrative embodiment, an articulation 
unit 240 can be “dropped into' cavity 238, which is defined 
by frame 204, in a manner similar to that discussed previ 
ously. The illustrative articulation unit 240 includes a box 
structure 242 that schematically represents the articulation 
mechanism. In some cases, the box structure 242 may 
include hooks 46 that may be adapted to hang the articula 
tion unit 240 from the frame 204. In other cases, the box 
structure 242 may be secured relative to the frame 204 via 
one or more Support elements 216, which may be near or 
under second section 212. The illustrative articulation unit 
240 includes a top surface 244 that may be moved between 
a horizontal or Substantially horizontal position to a position 
at which top surface 244 is at an acute angle with respect to 
platform 202. 
0065 Platform section 212 may include structure 214 
that generically represents at least a portion of the machinery 
needed to raise and lower top surface 244 of articulation unit 
240. In some instances, structure 214 may include one or 
more Support elements 216, which may represent hinges, 
actuating bars moved by a motor or other motive force (not 
illustrated), or any other machinery that may be used to 
interact with articulation unit 240 to hold articulation unit 
240 in place and/or move top surface 244. 
0066. In one case, support elements 216 may include 
mounting bars that securely attached to articulation unit 240 
and help secure articulation unit 240 to frame 204. In other 
cases, and as further described below, support elements 216 
may include hinge mounts that attached to articulation unit 
240 to help secure articulation unit 240 to frame 204, yet 
allow the articulation unit 240 to articulate relative to the 
frame 204. It is contemplated that structure 214 may include 
one or more actuators that extend between a motor, which in 
Some cases may be located in second section 212, and 
mechanics within articulation unit 240. 

0067. It is contemplated that an existing flatbed founda 
tion may be retrofitted into an adjustable or articulating bed 
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foundation by removing relevant portions of platform 202 
and/or frame 204, and installing in platform section 212 
Some or all of the machinery discussed above, and "dropping 
in an articulation unit 240 and securing corresponding 
elements of the articulation unit 240 to corresponding ele 
ments of structure 214. In some cases, it is contemplated that 
a bed foundation may be sold already including at least some 
of the elements of structure 214 in section 212, but this is not 
required or even desired in Some embodiments. If at Some 
point in the future a user wishes to convert their bed into an 
adjustable bed, they may only need to purchase and install 
the articulation unit 240, and possible some of the elements 
of structure 214. By including some of the mechanics within 
section 212, the articulation unit 240 may be produced less 
expensively and may have a lower shipping cost and/or 
weight, but this is not required. 
0068 FIG. 10 is a partially exploded perspective view of 
another illustrative but non-limiting example of a bed foun 
dation 300 in accordance with the present invention. The 
illustrative bed foundation 300 includes a platform 302 and 
a bed frame 304. As in FIG. 1, it should be recognized that 
bed foundation 300 may be configured to support and hold 
a mattress (not shown). Any Suitable mattress may be placed 
atop bed foundation 300. Examples of suitable mattresses 
include coil spring mattresses, foam mattresses, water beds, 
air mattresses, etc. In particular instances, bed foundation 
300 may be configured to support and hold an adjustable air 
mattress, such as the adjustable air mattresses sold by Select 
Comfort Corporation, located in Minneapolis, Minn. 
0069. In the illustrated embodiment of FIG. 10, platform 
302 includes four sections 306, 308, 310 and 312. Section 
306 may be referred to as the head section, section 308 
maybe referred to as the center section, section 310 may be 
referred to as the leg section, and section 312 may be 
considered the foot section. In some cases, platform 302 
may include only one or two sections, or may in Some cases 
include four, five or more sections, depending on the appli 
cation. 

0070. It is contemplated that platform 302 may be formed 
of any suitable material. In some cases, one or more of the 
sections 306, 308, 310 and/or 312 may include an injection 
molded, blow molded or extruded portion of a lightweight 
but relatively strong polymer. In other instances, one or 
more of sections 306, 308, 310 and/or 312 may include a 
metal Such as Steel or aluminum. In other cases, one or more 
of sections 306, 308, 310 and/or 312 may include wood. 
Examples of suitable wood products include plywood, ori 
ented strand board (sometimes referred to as OSB) and 
particle board. 

0071. In some instances, each of sections 306, 308, 310 
and 312 may include a relatively planar member that simply 
rest atop frame 304. If desired, one or more of sections 306, 
308, 310 and 312 may be secured to frame 304 using nails, 
screws, Snap or an interference fit, or any other desired 
attachment method or technique. In some cases, sections 
306, 308, 310 and 312 may be unsecured, relying upon 
gravity and the weight of the mattress (not illustrated) to 
hold sections 306, 308, 310 and 312 in place relatively to 
frame 304. 

0072. In some cases, one or more of sections 306, 308, 
310 and 312 may include an L-shaped lip (as discussed 
above), a bracket, or some other structure that is adapted to 
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overlap the outer top edge of frame 304. In FIG. 10, for 
example, center section 308 can be seen to include a number 
of brackets 314 that extend over the top edge of frame 304. 
Similar brackets may be provided on the opposing side of 
center section 308, if desired. It is contemplated that such 
brackets 314 may serve to hold the center section 308 in 
place relative to the frame 304, and also provide support and 
rigidity to the frame 304. While the use of brackets 314 is 
shown in FIG. 10 for the center section 308, it is contem 
plated that the center section 308 may be secured relative to 
the frame 304 in any suitable manner, including through the 
use of bolts, screws, pins, adhesives, and/or any other 
Suitable attachment mechanism. 

0073. In some instances, frame 304 may include a long 
side 320 and a short side 322. As a bed foundation 304 is 
typically square or rectangular, it will be recognized that 
frame 304 may include opposing long sides 320 and/or 
opposing short sides 322. In many cases, each of the short 
sides 322 may have a rectangular shape having a height of 
perhaps 6 to 12 inches, a thickness of about /2 to about 2 
inches, and a length of perhaps about 3 to about 7 feet. The 
length of each short side 322 may be determined by the size 
of mattress that bed foundation 304 is designed to accom 
modate. These dimensions are only examples. 
0074. In some instances, each long side 320 may be a 
single piece having a height of perhaps about 6 to about 12 
inches, a thickness of about/2 to about 2 inches, and a length 
of about 6 to about 8 feet. In some cases, each long side 320 
may be formed of several distinct sections that are short/ 
Small enough to be shipped relatively inexpensively, e.g. by 
UPS at Over-Size Package Category 2 or below. Currently, 
Over-Size Package Category 2 is defined as the shipped 
package having a length plus girth greater than 108 inches 
but not more than 130 inches, and having a weight of less 
than 70 pounds. The length corresponds to the longest side 
of the package shipping package, and the girth corresponds 
to two times the width plus two times the height of the 
shipping package. 

0075). In the illustrated embodiment of FIG. 10, long 
sides 320 include two sections 320a and 320b. Sections 
320a and 320b may be individual sections that can be 
separated for shipping and then rejoined by a homeowner or 
other user using dowels, pegs, screws, nuts and bolts, or any 
other attachment mechanism. In FIG. 10, sections 320a and 
320b are jointed at a joint 326 via complementary dovetail 
shapes that fit together. If desired, a predrilled hole extend 
ing down through the joint may permit a homeowner, for 
example, to fit a peg into the joint to secure the joint. Corner 
pieces, such as corner pieces 328, may be used to secure the 
long sides 320 to the short sides 322, as shown. 
0.076 While not expressly illustrated, it is contemplated 
that sections 320a and 320b may be hingedly attached to 
each other. When so provided, long sides 320 may be folded 
together for shipping and then simply straightened out by the 
homeowner. In some cases, it is contemplated that the short 
sides 322 and the long sides 320 may also be hingedly 
secured to each other. In some instances, it is possible that 
the entire frame 14 is hinged together. 
0077. Each of the long side(s) 320 and the short side(s) 
322 may be formed of any suitable material. In some cases, 
one or more of longside(s) 320 and the short side(s) 322 are 
injection molded, blow molded or extruded of a lightweight 
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but relatively strong polymer. In some instances, one or 
more of long side(s) 320 and short side(s) 322 may be 
formed of a metal Such as steel or aluminum. In other cases, 
one or more of long side(s) 320 and the short side(s) 322 
may be formed of wood. Examples of suitable wood prod 
ucts include plywood and other engineered laminates, ori 
ented strand board (sometimes referred to as OSB) and 
particle board. 
0078 Frame 304 may, if desired, include additional Sup 
port. In some cases, and as shown in FIG. 10, frame 304 may 
include one, two, three, four or more cross members that 
may be attached between the short sides 322 and the center 
section 308. In FIG. 10, a first cross member 330a is secured 
between the center section 308 and one of the short sides 
322, and a second cross member 330b is secured between 
the center section 308 and the opposing short side 322. The 
cross members 330a and 330b may provide additional 
structural support to the frame 304. In some instances, the 
cross members 330a and 330b may be nailed, screwed or 
bolted to the corresponding short sides 322. Alternatively, or 
in addition, the cross members 330a and 330b may be slid 
into grooves provided (not illustrated) at appropriate loca 
tions along each of the corresponding short sides 322. This 
may provide a benefit of ensuring that the cross members 36 
are positioned appropriately. In some cases, the cross mem 
bers 330a and 330b may include hooks that extend over the 
top of the corresponding short sides 322. As best show in 
FIG. 13, the other ends of the cross members 330a and 330b 
may be secured to one or more brackets 350a and 350b of 
center section 308. 

0079. The cross members 330a and 330b, if included, 
may be formed of any suitable material. In some cases, the 
cross members 330a and 330b may be injection molded, 
blow molded or extruded of a lightweight but relatively 
strong polymer. In other instances, the cross members 330a 
and 330b may be formed of a metal such as steel or 
aluminum. In yet other cases, the cross members 330a and 
330b may be formed of wood. Examples of suitable wood 
products include plywood and other engineered laminates, 
oriented strand board (sometimes referred to as OSB) and 
particle board. 
0080. In FIG. 10, the head section 306, leg section 310 
and foot section 312 of the platform 302 are shown elevated 
above the frame 304 for illustrative purposes only. During 
actual use, the head section 306, the leg section 310 and the 
foot section 312 are supported by the frame 304 to provide 
a stable non-articulating bed foundation for a mattress. 
0081 FIG. 11 is a perspective view of the illustrative bed 
foundation of FIG. 10 with the head section 306, leg section 
310 and foot section 312 of the platform 302 removed 
completely. As can be seen, the long sides 320 and the short 
sides 322 of the frame 304 define a cavity 338. The cavity 
338 may be adapted to accommodate one or more “drop in 
articulation units, as further described below. 

0082) As can best be seen in FIG. 11 and FIG. 13, the 
center section 308 may include a support frame 340 that 
extends between the short sides 322 of the frame 304. In the 
illustrative embodiment, and support frame 340 of the center 
section 308 may include one or more hinge brackets. For 
example, three spaced hinge brackets 342a-342c are shown 
facing the foot end of the bed. Likewise, three spaced hinge 
brackets 344a-344c are shown facing the head end of the 
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bed. Hinge brackets 342a-342c and 344a-344c may be 
included and sold along with non-articulating bed units. The 
hinge brackets 342a-342c and 344a-344c may serve no 
functional purpose unless or until a corresponding "drop in 
articulation unit is Subsequently obtained and installed in the 
field, as further described below. 

0083. As best shown in FIG. 13, the center section 308 
may also include one or more brackets, such as brackets 
350a and 350b. The cross members 330a and 330b may be 
coupled to brackets 350a and 350b of center section 308. In 
some instances, the brackets 350a and 350b may be posi 
tioned such that the cross members 330a and 330b are 
located within the cavity 338 sufficiently far below the top 
of the frame 304 so that an articulation unit can be placed 
above. When so provided, the cross members 330a and 330b 
may remain in place after one or more articulation units 
installed, and still provide structural support to the frame 
304. 

0084 FIG. 12 is a partially exploded perspective view of 
the illustrative bed foundation of FIG. 10 with two “drop-in” 
articulation units. While two “drop in” articulation unit are 
shown in FIG. 12, it is contemplated that only one of the 
“drop in articulation units may be provided and used in the 
field, depending on the desires of the user. 
0085 To convert the non-articulating bed foundation 300 
of FIG. 10 into an articulating bed foundation, it is contem 
plated that the one or more “drop in articulation units may 
be provided. In one illustrative embodiment, the “drop in” 
articulation units may be of a size and/or weight that can be 
shipped relatively inexpensively, e.g. by UPS at Over-Size 
Package Category 2 or below. As such, a bed foundation, 
such as that shown in FIG. 10, may be initially purchased by 
a user, and then if an articulation function is desired later, the 
user may simply purchase the one or more articulation units 
and install them into the existing bed foundation in the field. 
In some cases, the one or more articulation units may be 
shipped to the user relatively inexpensively, e.g. by UPS at 
Over-Size Package Category 2 or below, and may be rela 
tively easy to install Such that a user can create an articu 
lating bed foundation from a non-articulating bed founda 
tion. 

0086). In the illustrative embodiment of FIG. 12, the head 
section 306 of the bed of FIG. 10 may be removed and lifted 
from the frame 304. Next a first articulation unit 360, which 
may be ordered and shipped to the user, may be installed in 
the cavity 338 of the non-articulating bed foundation. In the 
illustrative embodiment, the first articulation unit 360 
includes a support frame 362. The support frame 362 may 
include a Support structure that is capable of Supporting the 
original head section 306 during articulation. That is, in the 
illustrative embodiment, the original head section 306 is 
reused and secured to the Support structure of the Support 
frame 362 of the articulation unit 360 using screws, bolts, 
adhesives or any other Suitable attachment mechanism. 
0087. The support frame 362 of the first articulation unit 
360 may also include one or more spaced hinge brackets 
364a-364c that are in registration with and that can be 
hingedly attached to the spaced hinge brackets 344a-344c of 
the support frame 340 of the center section 308. In one 
illustrative embodiment, each of the spaced hinge brackets 
364a-364c may simply include a hole passing though a 
tubular bar of the support frame 362. The tubular bars of the 
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support frame 362 may then be received by U-shaped hinge 
brackets 344a-344c of the center section 308. Each of the 
U-shaped hinge brackets 344a-344c may have correspond 
ing holes in the U-arms of the U-shaped hinge brackets 
344a-344c. A pin or the like may be provided though the 
holes in the U-arms of each U-shaped hinge bracket 344a 
344c and through the hole passing though the corresponding 
tubular bar of the support frame 362 to form a hinged 
connection therebetween. 

0088 As shown, the support frame 362 of the first 
articulation unit 360 may also include a lever arm 370 for 
connection to a first end of a motor assembly 372. The motor 
assembly 372 may be part of the first articulation unit 360. 
As best shown in FIG. 13, the other end of the motor 
assembly 372 may be attached to a motor mount 352b on the 
opposing side of the support frame 340 of the center section 
308. The motor assembly 372, when activated, may provide 
a motive force to lever arm 370, which may cause the 
support frame 362 of the first articulation unit 360 to rotate 
about the hinge formed by the hinge brackets 364a-364c of 
the support frame of the first articulation unit 360 and the 
brackets 344a-344c of the support frame 340 of the center 
section 308. FIG. 14 shows the bed foundation after the first 
articulation unit 360 has been actuated to a partially elevated 
position. By reversing the motor assembly 372, the first 
articulation unit 360 may lower the head section 306 of the 
bed foundation to a flat or substantially flat position. 
0089. In some cases, it may be desirable to provide 
articulation to the leg section 310 and foot section 312 of the 
bed foundation. In the illustrative embodiment of FIG. 12, 
the leg section 310 and the foot section 312 of the bed of 
FIG. 10 may be removed and lifted from the frame 304. Next 
a second articulation unit 390, which may be ordered and 
shipped to the user, may be installed in the cavity 338 of the 
bed foundation. In the illustrative embodiment, the second 
articulation unit 390 includes a support frame 392. The 
support frame 392 may include a support structure that is 
capable of Supporting the original leg section 310 and foot 
sections 312 during articulation. That is, in the illustrative 
embodiment, the original leg section 310 and the original 
foot section 312 are reused and secured to the support 
structure of the support frame 392 of the second articulation 
unit 390 using screws, bolts, adhesives or any other suitable 
attachment mechanism. 

0090 The support frame 392 of the second articulation 
unit 390 may also include one or more spaced hinge brackets 
394a-394c that are in registration with and that can be 
hingedly attached to the spaced hinge brackets 342a-342c of 
the support frame 340 of the center section 308. In one 
illustrative embodiment, each of the spaced hinge brackets 
394a-394c may simply include a hole passing though a 
tubular bar of the support frame 392. The tubular bars of the 
support frame 392 may then be received by U-shaped hinge 
brackets 342a-342c of the center section 308. Each of the 
U-shaped hinge brackets 342a-342c may have correspond 
ing holes in the U-arms of the U-shaped hinge brackets 
342a-342c. A pin or the like may be provided though the 
holes in the U-arms of each U-shaped hinge bracket 342a 
342c and through the hole passing though the corresponding 
tubular bar of the support frame 392 to form a hinged 
connection therebetween. 

0.091 As shown, the support frame 392 of the first 
articulation unit 360 may also include a lever arm 400 for 
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connection to a first end of another motor assembly 402. The 
motor assembly 402 may be part of the second articulation 
unit 390. As best shown in FIG. 13, the other end of the 
motor assembly 402 may be attached to a motor mount 352a 
on the opposing side of the support frame 340 of the center 
section 308. The motor assembly 402, when activated, may 
provide a motive force to lever arm 400, which may cause 
the support frame 392 of the second articulation unit 390 to 
rotate about the hinge formed by the hinge brackets 394a 
394c of the support frame of the second articulation unit 360 
and the brackets 342a-342c of the support frame 340 of the 
center section 308. FIG. 14 shows the bed foundation after 
the second articulation unit 390 has been actuated to a 
partially elevated position. By reversing the motor assembly 
402, the second articulation unit 390 may lower the leg 
section 310 and foot section 312 of the bed foundation to a 
flat or substantially flat position. 

0092. As can be seen, the articulation units 360 and 390 
may be modular in the sense that each articulating unit may 
be independently installed into an existing bed foundation in 
the field, and may only control the articulation of a corre 
sponding portion of the bed, such as either the head portion 
or the foot and/or leg portion of the bed. This may allow, for 
example, an existing bed foundation that is already in the 
field, and that does not have an articulating capability, to be 
relatively easily retrofitted or converted into an articulating 
bed having desired characteristics. In some cases, the articu 
lating units 360 and 390 may simply be dropped-in to the 
bed foundation to provide the desired articulating capability. 

0093. It is contemplated that one or more other functions 
may be added to a bed foundation that are in addition to, or 
in place of the articulation capability discussed above. In 
Some cases, this may allow, for example, an existing bed 
foundation that is already in the field, and that does not have 
one or more desired functions, to be relatively easily retro 
fitted or converted into a bed foundation that does provide 
the desired functions. Like the drop-in articulating units 
discussed above, these one or more other functions may, in 
Some cases, be provided by a drop-in unit that may be 
separately selected, ordered and then dropped into an exist 
ing bed foundation. 
0094 FIG. 15 is a schematic perspective view of an 
illustrative but non-limiting example of a drop-in unit 400 
that may add one or more desired functions to an existing 
bed foundation 402. The bed foundation 402 shown in FIG. 
15 is similar to that shown and described with respect to 
FIG. 4 above. As seen in FIGS. 15, bed foundation 402 is 
first prepared for insertion of the drop-in unit 400, and then 
the drop-in unit 400 is dropped into at least part of the void 
or cavity 404 formed by the side walls of the bed foundation 
402. In some instances, this can be done by the homeowner 
in the field. In some cases, and depending on the size of bed 
foundation 402 and the size of the drop-in unit 400 to be 
added, it may be necessary to remove more than one 
platform section and/or one or more cross members, as 
described above. 

0.095 The drop-in unit 400 may provide one or more 
desired functions that the existing bed foundation 402 cur 
rently does not yet provide. For example, the drop-in unit 
400 may provide one or more of articulation (as described 
above), heating, cooling, massage, magnetic therapy, adjust 
able lumbar Support, Sound, light, aromatherapy, air purifier/ 
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filtration, fold-out tray/table capability, on-board bed con 
trols, on board TV and other controls, TV-A/V-phone 
connections and/or mounts, air pump holder for air beds, 
storage, as well as any other suitable function or functions, 
as desired. 

0096. In some cases, if desired, drop-in unit 400 may be 
sized to simply sit on the floor within cavity 404. In other 
instances, such as in the illustrated embodiment shown in 
FIG. 15, drop-in unit 400 may include hooks 406 or the like 
that are configured to interact with the side walls of the bed 
foundation 402 to hang the drop-in unit 400 from the side 
walls of the bed foundation 402. The illustrative hooks 46 
may be formed of any Suitably strong material, including 
metals such as Steel, plastic or any other Suitable material, as 
desired. In some cases, the side walls of the bed foundation 
402 may include grooves or indentations (not shown) to 
accommodate a thickness of the hooks 406 so that a top 
surface 408 may lie flush with, above, or below the top of the 
side walls of the bed foundation 402 as desired. In some 
cases, the drop-in unit 400 may include a laterally extending 
portion that extend laterally out past the side walls of the bed 
foundation 402, and may sit in a recess formed in the top 
side of the side walls of the bed foundation 402. More 
generally, it is contemplated that the drop-in unit 400 may be 
secured to the bed foundation 402 in any suitable manner, 
including screws, bolts, adhesives or any other Suitable 
COnnectOr. 

0097 FIG. 16 is a schematic top view of an illustrative 
but non-limiting example of a drop-in unit 400a, which may 
be used in conjunction with the bed foundation 402 of FIG. 
15. In FIG. 16, the drop-in unit 400a includes a top surface 
410 that is adapted to support a mattress. A number of 
sensors 412, indicated by a "+" sign may be provided. The 
sensors 412 may be any type of sensors including, for 
example, pressure sensors, strain sensors, temperature sen 
sors, vibration sensors, Sound sensors, humidity sensors, gas 
and/or particulate matter sensors, or any other Suitable 
sensor for sensing any suitable parameter(s). It is contem 
plated that the sensors 412 may all be of a single sensor type, 
or may include multiple sensor types, depending on the 
application. Although not explicitly shown in FIG. 16, it is 
contemplated that one or more of the sensor(s) 412 may be 
positioned to sense ambient conditions at or near the bed 
foundation 402, rather than conditions under the mattress. 
Example ambient conditions may include, for example, 
temperature, humidity, Sound, gas and/or particulate matter 
concentrations, and/or any other Suitable condition or 
parameter, as desired. 
0098. A controller 414 may be coupled to and receive 
signals from the sensors 412. Using the outputs from the 
sensors, the controller 414 may detect, for example, if an 
occupant of the bed is uncomfortable. For example, if 
pressure or Strain sensors are provided under the mattress, 
movement of the occupant may be detected by noting 
changes in pressure or strain over time, which can corre 
spond to movement and thus discomfort of the occupant in 
the bed. Once detected, the controller 414 may take correc 
tive action, Such as activate or make adjustments to one or 
more functions of the bed foundation (e.g. articulate, mas 
sage, vibration, alarm, and/or any other function, Some or all 
of which might be provided by the drop-in unit 400a), and/or 
the mattress (e.g. change the air pressure in an air mattress), 
as desired. 
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0099. In another example, sound sensors may detect 
noise, which through signal processing via controller 414, 
may detect movement and thus discomfort of the occupant 
in the bed. In some cases, it is contemplated that signal 
processing techniques may be used to detect different noises 
and classify them into different categories. Such signal 
processing techniques are known. One illustrative signal 
processing technique is shown and described in U.S. Pat. 
No. 5,956.463 to Patricket al. In one example, the controller 
414 may use Such signal processing techniques to classify 
detected noises among, for example, an occupant discomfort 
category, an occupant Snoring category, an occupant sleep 
apnea event category, and/or any other desired category or 
categories as desired. Depending on the identified category 
or categories, the controller 414 may take appropriate cor 
rective action, such as activating or making adjustments to 
certain functions of the bed foundation (e.g. articulate, 
massage, vibration, alarm, and/or any other function, some 
or all of which might be provided by the drop-in unit 400a) 
and/or the mattress (e.g. change the air pressure in an air 
mattress), as desired. In some cases, the controller 414 may 
record the detected event(s), and report the event(s) to the 
user of the bed at a later time. 

0100. In yet another example, the sensors 412 may 
include one or more temperature sensors. When so provided, 
the controller 414 may be programmed to function as a 
thermostat, and may active a heating and/or cooling feature. 
In some cases, the drop-in unit 400a may include a heating 
and/or cooling pad, which when activated, may heat and/or 
cool the mattress and thus the occupant of the bed. In some 
cases, the occupant of the bed may provide a desired 
temperature set point to the controller 414 to control the 
temperature of the bed. 
0101. In yet another example, a gas sensor may sense the 
concentration of a gas (e.g. CO) in or around the bed. If the 
gas concentration exceeds some threshold, the controller 
414 may be programmed to activate a fan, a ventilation 
system of the occupant’s house, or turn on an air purifier or 
the like. The above examples are only illustrative of the 
types of conditions that can be detected by the sensors 412, 
and some illustrative corrective actions that may be taken by 
the controller 414. 

0102 FIG. 17 is a schematic top view of an illustrative 
but non-limiting example of a drop-in unit 400b, which may 
be used in conjunction with the bed foundation 402 of FIG. 
15. The drop-in unit 400b includes a number of massage 
elements 420. In some cases, the massage elements 420 may 
vibrate or otherwise move to provide a massage sensation to 
the occupant of the bed. A controller 422 may be used to 
control the massage elements. 
0103) In some cases, the massage elements 420 may be 
constructed to provide a 'shiatsu-type' massage. In Such 
cases, some or all of the massage elements 420 may be 
formed as balls, fingers, and/or any other Suitable structure 
to help produce the massage sensation. In some cases, each 
of the massage elements 420 may be moved in a pattern by 
a motor or the like to produce the overall massage sensation. 
Alternatively, or in addition, one or more of the massage 
elements 420 may produce an acoustical wave of a certain 
frequency or frequency pattern over time to produce an 
acoustical massage, if desired. 
0104. In some cases, and rather than providing massage 
elements 420 or in addition to providing massage elements, 
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a number of magnets may be provided. In some cases, the 
magnets may be permanent magnets, and may be positioned 
to provide a desired magnet therapy to the occupant(s) of the 
bed. In other cases, the magnets may be electromagnets. The 
polarity, strength and/or frequency of the magnetic fields 
produced by the electromagnets may be controlled by con 
troller 422 to provide a desired magnetic therapy. 
0105 FIG. 18 is a schematic top view of an illustrative 
but non-limiting example of a drop-in unit 400c, which may 
be used in conjunction with the bed foundation 402 of FIG. 
15. In the illustrative embodiment, the drop-in unit 400c 
includes a lumbar support 430. The lumbar support may be 
controlled by a controller 432. In some cases, the lumbar 
support 430 may include, for example, a left lumbar support 
430a and a right lumbar support 430b, both of which are 
adjustable. The left lumbar support 430a may provide an 
adjustable lumbar support for a first occupant of the bed, and 
the right lumbar support 430b may provide an adjustable 
lumbar Support for a second occupant of the bed. Although 
not required, the use of lumbar support 430 may be particu 
larly useful when the drop-in unit 400c also includes an 
articulation capability. When so provided, the lumbar Sup 
port 430 may provide increased comfort when, for example, 
the drop-in unit 400c raises the head of the bed in an upright 
position for reading. This, however, is just one example. 
0106 FIG. 19 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of a drop-in unit 
400d, which may be used in conjunction with the bed 
foundation 402 of FIG. 15. In the illustrative embodiment, 
the drop-in unit 400d may include a heating and/or cooling 
pad 440, which when activated, may heat and/or cool the 
mattress and thus the occupant of the bed. The heating 
and/or cooling pad 440 may be controlled by a controller 
(not explicitly shown in FIG. 19). 
0.107. In some cases, the controller may be programmed 
to function as a thermostat, and may active the heating 
and/or cooling pad 440. In some cases, one or more sensors 
may be provided to sense the temperature of the mattress 
and/or the temperature of the ambient air near the bed. When 
so provided, the occupant of the bed may provide a desired 
temperature set point to the controller to control the tem 
perature of the bed via the heating and/or cooling pad 440. 

0.108 FIG. 20 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of a drop-in unit 
400e, which may be used in conjunction with the bed 
foundation 402 of FIG. 15. In this illustrative embodiment, 
the drop-in unit 400e includes a pump storage module 450 
to store one or more pumps, such as air pumps for air 
mattresses 452a and 452b. The air mattresses 452a and 452b 
may be supported by a top surface of the drop-in unit 400e, 
as shown. The module 450 may, in Some cases, include 
sound and/or vibration insulation to help reduce the noise 
and/or vibration produced by the air pumps to increase the 
comfort of the occupants of the bed. In some cases, the 
drop-in unit 400e may include integrated tubing, such as 
integrated tubing 454a and 454b, which can be used to help 
deliver pressurized air between the air pumps and the air 
mattresses 452a and 452b. This may help reduce and/or 
eliminate the length of separate tubing that is required. 

0.109 FIG. 21 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of a drop-in unit 
400?, which may be used in conjunction with the bed 
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foundation 402 of FIG. 15. In this illustrative embodiment, 
the drop-in unit 400f provides built-in drawers 460a and 
460b, cabinets, and/or lock boxes that can provide the 
consumer with desirable storage locations for clothes, valu 
ables, and other items within the cavity 404 formed by the 
side walls of the bed foundation 402. In the illustrative 
embodiment, the drawers 460a and 460b extend through the 
side walls of the bed foundation 402. In some cases, the 
existing side walls of the bed foundation 402 can include 
removable sections that can be removed by the user prior to 
installing the drop-in unit 400fto accommodate the drawers 
460a and 460b. In other cases, new side walls may be 
provide along with the drop-in unit 400fthat include open 
ings to receive the drawers 460a and 460b. 
0110 FIG. 22 is a schematic top view of an illustrative 
but non-limiting example of a drop-in unit 400g, which may 
be used in conjunction with the bed foundation 402 of FIG. 
15. The illustrative drop-in unit 400g is used to show a 
variety of functions that may be added to a bed foundation. 
As shown in FIG. 22, the drop-in unit 400g may include one 
or more speakers 470a and 470b. The speakers 470a and 
470b may be used to play music or other audio, sound an 
alarm, create white noise to counter or drown out back 
ground noise, and/or produce any other Suitable Sound, as 
desired. 

0111. The drop-in unit 400g may include a number of 
features generally shown at 472a and 472b. These may 
include, for example, an integrated MP3 docking station to 
receive an MP3 player, connections or mounts for a TV, a 
phone, other AN connections, and/or one or more remote 
controls, etc., as desired. In some cases, the drop-in unit 
400g may include hardwired remote controls to give a more 
streamlined look to the bed. 

0112 In some cases, the drop-in unit 400g may provide 
air purification and/or air filtration. One of the features 472a 
and 472b may include an air inlet and an air outlet for an air 
purification and/or air filtration system that may be incor 
porated into the drop-in unit 400g. In one illustrative 
embodiment, cleaned air may be provided from an air outlet 
472a along the left side of the bed, and dirty air may be 
drawn into an air inlet 472b along the right side of the bed, 
creating a pressure differential cross the top of the bed. This 
pressure differential may help create an envelope of pure, 
pollutant-free air around the occupant of the bed. 
0113. In some cases, the drop-in unit 400g may provide 
aromatherapy. One or more of the features 472a and 472b 
may provide a discharge of an aroma into the room that is 
pleasing to the occupant of the bed. A controller (not shown) 
may be used to allow, for example, continuous or manual 
control of the aromatherapy. 
0114 FIG. 23 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of the drop-in unit 
of FIG.22 taken along line 23-23. As can be seen in FIG. 23. 
the drop-in unit 400g may include lights, such as under bed 
lights 476a and 476 b. Under bed lighting may provide safer 
movement around the bed at night, or may provide mood 
lighting to enhance the bedroom environment. In some 
cases, the drop-in unit 400g may also include a motion 
sensor to detect when an occupant of the bed gets out of bed 
at night, and in response, a controller may turn on the under 
bed lights 476a and 476b, if desired. 
0115 While lights 476a and 476b provide under bed 
lighting, it is contemplated that the drop-in unit 400g may 

Mar. 6, 2008 

provide other lighting. For example, the drop-in unit 400g 
may include one or more retractable or directional light 
Sources that can be used for reading. In some cases, the 
drop-in unit 400g may interface with the lighting controls 
for the bed room. This may allow the occupant and/or a 
controller of the drop-in unit 400g to turn the lights of the 
room on and/or off. In some cases, a controller of the drop-in 
unit 400g may turn the lights in the room “on” at a 
programmed time in the morning to function as a 'sunrise' 
type waking alarm. 

0116. In FIG. 23, part of the drop-in unit 400g extends 
laterally out past the side walls of the bed foundation 22. In 
Some cases, one or more recesses in the top of the side walls 
may allow that laterally extending portion of the drop-in unit 
400g to extend laterally out past the side walls of the bed 
foundation. Although not shown in the schematic diagram of 
FIG. 23, it is contemplated that the part of the drop-in unit 
400g that extends laterally out past the side walls of the bed 
foundation 402 may extend in an upward direction to 
provide easier user access to functions and/or controls 
provided by the drop-in unit. 

0.117 FIG. 24 is a schematic cross-sectional side view of 
an illustrative but non-limiting example of a drop-in unit 
400h, which may be used in conjunction with the bed 
foundation 402 of FIG. 15. Drop-in unit 400h may include 
a fold-out tray or table. The fold-out tray or table may 
provide a Surface for Working, reading, eating or engaging 
on other activities. It is contemplated that the fold-out table 
may swing or slide out from underneath or alongside the 
bed, or may swing or slide down from the head of the bed. 
In some cases, the fold-out table may include integrated 
wiring to for electrical, phone, internet, AV, lighting, etc. 

0118. In the illustrative embodiment of FIG. 24, the 
drop-in unit 400h may include a left fold-out table 500a and 
a right fold-out table 500b. The left and right fold out tables 
500a and 500b are shown similarly constructed, and both 
Swing or slide out from alongside the bed foundation. As 
shown in FIG. 24, in the folded away position, the left 
fold-out table 500a hangs down from a pivot 502 adjacent to 
the left side wall of the bed foundation 402, and out of the 
way. To use the left fold-out table 500a, the user may simply 
rotate the left fold-out table 500a in an upward direction, and 
then tilt the table to a horizontal direction, as shown gen 
erally at 504. In the position shown at 504, the long 
dimension of the table top 506 may extend into the page for 
a distance. The user may rotate the table top 506 in a 
horizontal plane, until the long dimension of the table top 
506 extends across the bed, and assumes the general con 
figuration shown for the right fold-out table 500b. This is 
just one example of a drop-in unit 400h that may be 
configured to provide a fold-out tray or table to the occupant 
of a bed. More generally, it is recognized that any Suitable 
structure may be used to provide a drop-in unit 400h that can 
provide a fold-out tray or table to the occupant of a bed. 

0119). In some cases, special purpose drop-in units that 
provide one or more of the functions described above, and/or 
other functions, may be provided to address certain situa 
tions, such as medical conditions. For example, a drop-in 
unit may be provided for addressing sleep apnea. Such a 
drop-in unit may include one or more sensors to detect an 
apnea event, and a controller that can take corrective action 
Such as articulating the head of the bed, Sounding an alarm 
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to wake the occupant, turn on a massage feature, and/or take 
Some other corrective action. Alternatively, or in addition, 
Such a drop in unit may include a mask for an occupant, and 
a discretely placed oxygen Source within a storage compart 
ment of the drop-in unit. 
0120 In another example, a drop-in unit may be provided 
for addressing acid reflux. Such a drop-in unit may manually 
or automatically elevate the head of the occupant and/or 
perform some other corrective action. In yet another 
example, a drop-in unit may be provided for addressing 
pregnancy. Such a drop-in unit may manually or automati 
cally elevate the head and/or foot of the bed, provide heating 
and/or cooling on demand or automatically, and/or perform 
Some other corrective action. 

0121. In some cases, a drop-in unit may be provided that 
includes a formed top Surface, rather than a simple flat 
Surface. Such a formed top surface may provide additional 
comfort and benefit to the occupant(s) of the bed. The 
formed top Surface may include, for example, an elevated or 
depressed portion at a location that corresponds to the pillow 
location on the bed. In another example, an integrated 
lumbar support may be provided in the formed top surface. 
It is contemplated that the formed top surface may have any 
desired topology, and in some cases, may be customized or 
fit to the body of a particular occupant, if desired. 
0122). In some cases, a drop-in unit may include a lifting 
or other capability. While an articulating head portion of the 
bed may help some individuals get out of bed, other degrees 
or motion may be added to allow for elderly or handicapped 
individuals to more easily get in/out of the bed. For example, 
a drop-in unit may be provided that articulates the head area 
about a rotational axis, but also moves the head area of the 
bed in an up and down direction. In another example, a 
drop-in unit may be provided that moves the hip area of the 
bed up and down. In some cases, a drop-in unit may provide 
a railing on the side of the bed foundation for additional 
assistance and Support. 
0123. It is contemplated that any number of functions can 
be selected and incorporated into a drop-in unit. In some 
cases, the drop-in unit may be shipped to a user in the field, 
and installed by the user. Such drop-in units may allow an 
existing bed foundation that is already in the field, to be 
relatively easily retrofitted or converted into bed that has the 
selected function(s) of the drop-in unit. 
0.124. The invention should not be considered limited to 
the particular examples described above, but rather should 
be understood to cover all aspects of the invention as set out 
in the attached claims. Various modifications, equivalent 
processes, as well as numerous structures to which the 
invention can be applicable will be readily apparent to those 
of skill in the art upon review of the instant specification. 

1. A method of converting a flatbed foundation located at 
a customer site, wherein the bed foundation includes side 
walls that define a cavity, the side walls Supporting a 
platform, and the platform adapted to Support a bed mattress, 
the method comprising: 

removing a portion of the platform; and 

installing an articulation unit that is adapted to articulate 
only a portion of the bed mattress, the articulation unit 
extending into at least part of the cavity. 
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2. The method of claim 1, wherein the removing step 
includes removing only a portion of the platform. 

3. The method of claim 1, further comprising a step of 
having the articulation unit shipped to the customer site. 

4. The method of claim 1, further comprising attaching at 
least part of the removed platform portion to the articulation 
unit to form a top Surface of the articulation unit. 

5. The method of claim 1 wherein the portion of the 
platform that is removed corresponds to a head portion of the 
platform. 

6. The method of claim 1 wherein the portion of the 
platform that is removed corresponds to a foot and/or leg 
portion of the platform. 

7. The method of claim 1 wherein the articulation unit is 
a self-contained articulation unit. 

8. Abed foundation having at least a head section and a 
foot section, comprising: 

a frame having one or more side walls that define a cavity 
therebetween; 

a platform Supported by the frame, the platform having at 
least a head section and a foot section; and 

a drop-in articulation unit that is configured to be dropped 
into at least part of the cavity defined by the side walls, 
and once installed, capable of articulating only one of 
the head section or foot section of the bed foundation. 

9. The bed foundation of claim 8 wherein the head section 
of the platform is secured to the drop-in articulation unit, 
wherein the drop-in articulation unit causes the head section 
of the platform to be moveable between a horizontal position 
and an angled position. 

10. The bed foundation of claim 8 wherein the foot section 
of the platform is secured to the drop-in articulation unit, 
wherein the drop-in articulation unit causes the foot section 
of the platform to be moveable between a horizontal position 
and an angled position. 

11. The bed foundation of claim 8 wherein the drop-in 
articulation unit includes one or more Support members that 
secure the drop-in articulation unit relative to the frame. 

12. The bed foundation of claim 11 wherein the one or 
more Supports include one or more hooks that extend over 
one or more of the side walls of the frame. 

13. The bed foundation of claim 8 further comprising one 
or more cross-members that extend between opposing side 
walls of the frame, and wherein the drop-in articulation unit 
includes a motor that is coupled to one or more of the 
cross-members. 

14. The bed foundation of claim 8 further comprising one 
or more cross-members that extend between opposing side 
walls of the frame, and wherein the drop-in articulation unit 
is hinged relative to one or more of the cross-members. 

15. A bed foundation comprising: 

a frame; 

a platform Supported by the frame; and 

an articulation unit for articulating only a portion of the 
platform, the articulation unit having the one or more 
Supports that hang the articulation unit from the frame. 

16. The bed foundation of claim 15, wherein the frame 
comprises one or more sections that are sized for shipping by 
UPS at OS2 or below. 
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17. The bed foundation of claim 15, wherein the one or 
more Supports of the articulation unit comprise one or more 
hooks that interact with the frame to hang the articulation 
unit from the frame. 

18. The bed foundation of claim 17, wherein the frame 
comprises indentations to accommodate the hooks. 

19. The bed foundation of claim 17, wherein at least one 
of the platform sections comprises indentations to accom 
modate the hooks. 

20. A method of converting an existing bed foundation 
located at a customer site, wherein the bed foundation 
includes side walls that define a cavity, the side walls 
Supporting a platform, and the platform adapted to Support 
a bed mattress, the method comprising: 

removing a portion of the platform; and 
installing a drop-in unit that is adapted to add at least one 

function to the bed foundation, the drop-in unit extend 
ing into at least part of the cavity. 

21. The method of claim 20 wherein the at least one 
function includes one or more of articulation, temperature 
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control, massage, lumbar Support, lighting, aromatherapy, 
air filtration, Sound, storage, and magnetic therapy. 

22. The method of claim 20 wherein the drop-in unit 
includes one or more sensors with sensor outputs and a 
controller, wherein the controller is configured to detect the 
presence of one or more conditions based on the sensor 
outputs, and in response, take a corrective action. 

23. The method of claim 22 wherein the corrective action 
includes articulating the bed. 

24. The method of claim 22 wherein the corrective action 
includes activating a heating or cooling element of the bed. 

25. A method of converting an existing bed foundation 
located at a customer site, the platform adapted to Support a 
bed mattress, the method comprising: 

removing a portion of the platform; and 
installing a drop-in unit that is adapted to add at least one 

function to the bed foundation, wherein the at least one 
function includes one or more of lighting, aroma 
therapy, air filtration, Sound, and storage. 
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