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(57) Abstract: An apparatus an.d method for providing patient access in a warming therapy device (e.g., incubator, warmer, etc.)
is described. In one exemplary embodiment, the apparatus includes a mattress tray assembly having at least two axes of rotation,
and in another exemplary embodiment, the apparatus includes a mattress tray assembly having at least four axes of rotation.
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CROSS REFERENCE TO RELATED APPLICATIONS

HE This application claims priorily o US Provisional Patent Application No.
§ , F 3 5!

Ay
o
3

$1/003,294, filed December 4, 2007, and US Provisional Patent Application No. 61/1086,743,
filed Quotober 30, 2008, the entire contents of both of which are incorporated hergin by

roference, as if fully set forth herein.

FIELD OF THE INVENTION

FEY {8062]  The presenl invention relates generally to & wethod and apparates for
providing patient access in @ warming therapy device (e.g., incubator, warmer, ete.). More
particutarly, the present invention relates to a method and apparatus for permitting rotation of
& patient matiress 1o various positions in relation to the warming therapy device.

{5 BACKGROUND OF THE INVENTION

{0037 Infant care unils, such as warming therapy devices {e.g., incubators, warmaers,
elc.} that includes varfous systems for comtrolling the temperature and humidity to facilitate
the developrient of a premature infant, are known. Such devices conventionally fnchude an
infant support surface for supporting an infant, as well as means of protecting the infant, such

20 asahood or canopy which covers the infant support surface,

{HHME Uis typical in such devices to provide access to the infant. For example, side
panely may be provided with aceess openings through which cavegivers gain access o the
infant. Such devices may alse include hoods that bave access doors o provide further access
to the infant. #1 ix also known for the hoods of such devices to be movabie away from the

"

infant support surface, and for the side panels of such units fo be movable away Fom the

)
7

irfant support sarface o provide still funther access to the infant.

{0065 For example, U.S. Patent No. 6,880,188, the disclosure of which is hereby
incorporated by reference in this application as if fully set forth herein, discloses an infang
care apparatus with a movabde infant support. The infant suppost is sfideable along rails from

3 acentral position, to positions offset from the central position (See Figs. 5-7). However, the
fnfant cave apperatus does not allow rotation of the matiress, which limits the types of

exarminations that can be performad by the care giver. For cxample, if the right side of the
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nfant patient {200} needs to be examined, the movable infant support (21} must be moved o

-,
Iy

the right-hanid side position of the infant care apparatus (shown in Fig, 73, which requires
lowering of the right-hand side pancl (144). I then, the left side of the infant patient (200}
needs 1o be examined, the movable mnt support (21) must be moved 1o the lef-hand side
position of the mfant care apparatus {showa in Fig. 6), which requires fowering of the right-
hand side panel {122}, and so forth, In practice, infant patients ave not typically examined
from one side or another, and therefore access 1o the eatire body of the infant would be
preferable.

HI006] It would be beneficial w further improve a carcgiver’s access to an infant
patient disposed on an infant support of a warming therapy device. 1 would also be
beneficial to provide convendent secess fo the infant support for maintenanve and cleaning
purposes, Accordingly, there is presently a need for a warming therapy device with an infant

support which is moveable in various directions 1o permit access to the entive body of an

irfant,

SUMMARY OF THE INVENTION
00871  An cxemplary smbodiment of the present invention comprises an apparatus
including a patient support assembly and a maitress fray assembly coupled 1o the pationt
support assembly, the matiress tray assembly comprising a mattress tray and a support hase,
the mattress fray being moveable within the support base aboul at least two axes of rotation.
{0088 An exemplary embodiment of the present invention also comprises a warming
therapy device including a patient support assembly, @ mattress tray assembly coupled to the

patient support sssembly, the mattress tray assembly comprising a matiress tray and a support

base, the mativess fray being moveable within the support base about at least two axes of
rolation, and g hood coupled 1o the patient support assembly, said hood including at least one

sidewall,

{00691 An exemplary embodiment of the present invention alss comprises an
spparaius including a matiress tray and a support base, whereln the mattress tray is moveabls
within the sapport base about at least two axes of rotation to at least first and sevond
positions, the first position being substantially centered ou the sapport base, and the second

pusition being located lateratly on one side of the first position.

3
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BRIEF DESCRIPTION OF THE DRAWINGS
{0018}  Figure | is perspective view of an warming therapy device according to a first
exemplary embodiment of the present invention,

{0011]  Figure 2 15 a perspective view of the warming therapy device shown in Figure

with a mattress tray rotated ninety ds,gi £
{0012} Figure 3 is a perspective view of a mattress tray assembly according to a firgt

exemplary embodiment of the prosent invention.

{0013} Figure 4 is a top view of the mattress tray assembly shown in Figurs 3.

4] Figure 5 s g cross-section of the mattress tray assersbly shown in Figure 4,
taken along lnes {40,

{815 Figure 6 is 2 detail front cross-sectional view of the mattress tray asserobly
shown in Figure §, taken detail circle B.

[0816]  Figure 7 is a top view of a matiress tray according to the first exenplary
ensbodiment of the present invention,

[0087]  Vigure 8§ is a side view of the mattress tray shown in Figure 7.

{0088} Figure U is a bottom view of the mattress iray shown in Figure 7.

{9019 Tigure 10 s 8 top view of a support base according to a first exemplary
embodiment of the present lnvention.

{0020]  Figure H is a side view of the support base shown in Figure 10

{0021}  Figure 12 is a perspective view of the support base shown in Figure 10,

(00221 Figure 13 v a top view of the matiress tray assembly according to the firgt
exemplary embodiment of the present jnvention, where the mattress tray s disposed in a
central positica.

100237 Figure 14 is a top view of the mattress tray sssembly shown in Figare 13,
where the matiress tray is disposed in a first rotated position.

{0024 Figwre 15 is a top view of the mattress tray assembly shown in Figure 13,
where the mattress tray is disposed in a second rotated position,

{0025]  Figure 16 is a perspective view of a matiress tray assembly according 1o &
second exemplary ensbodiment of the present invention,

{26} Figure 17 s an exploded perspective view of a portion of the mattress tray

assembly shovwn in Figure 16.
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{827]  Plgure 1R Is a perspective view of a matiress tray assembly according 0 @
third exemplary embodiment of the present invention,

{0028]  Figure 19A s a side view of the mattress tray assemibly shown in Figure 18,

{0029]  Figurc 198 is a top view of the matiress tray assembly shown in Figure 18,

{00381 Figure 190 is a side cross-sectional view of the mattress tray assembly shown
in Figurg 18, wken along lings I shown in Figore 198,

{0031]  Figure 19D is a detail side cross-sectional view of the mattress tray assembly
shown in Figure 1, taken at detall point Z in Figure 18C.

{0032]  Flgure 20A s a top view of & maitress tray according 1o a third exemplary

&3

g

embodiment of the present invention,

[B033]  Figure 20B is a side view of the mativress tray shown in Figure 204,

{034} Figure 200 is a bottom view of the niattress fray shown in Figure 204,

{35] Figure 21A is a side view of a support base aceording to a third exemplary
smbodiment of the present invention,

{036  Figore 218 is g top view of the support base shown in Figure 21A.

H037]  Flgore 21C s a perspective view of the support base shown in Figure 21A,

10038]  Figure 22A is a top view of a matiress fray assembly according to the third
exemplary smbodiment of the present invention, where the matiress tray is disposed in a
ouatral position,

{6039]  Figurc 228 is a top view of the mattress tray assembly shown in Figure 224,
where the mattress tray is disposed In a first rotated position which is rotated approximately
forty-Tive degrees (43%) with respect to the central position,

{040]  Figure 220 i3 a top view of the mattress sray assembly shown in Figure 224,
where the mattress tay is disposed in a second rotated posiiion which i rotated
spproximately ninety degrees (90%) with respect to the central position,

{041} Figure 22D 15 a top view of the matiress tray assembly shovwn in Figure 224,

where the matiress tray is disposed in a third rotated position which is rotated approximately
one hundred thirty five degrees (13537 with respeot to the central position.

{H42] Figore 22F is a top view of the matiress tray assembly shown in Figure 224,
where the mattress tray is disposed in a fourth rotated position rotated approximately one
humdred eighty degrees {180%) with respect to the central position {and which is the same ax

¥

the central position shovwn In Fleare 2240,
5
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DETAILED DESCRIPTION

{00431 The present invention relates 1o a warming therapy device {e.g., incubator,
warmer, eie} including a mattress tray assembly with a rotatable mattress tray, In a fird
exemplary embodiment, the mattress tray assembly nclodes at least two grooves for
permitting rotation of a mattress tray about at least two (2) axes of rotation.  In a second
exemplary smbodiment, the mattress tray assembly inclades at least two (2) puides for
guiding rotation of a matiress tray about at least two (2) axes of rotation. In a third
exerplary embodiment, the matiress tray assembly fncludes at least four (4) grooves for
pernitting rotation of @ mattress tray about at least four (4) axes of rotation.  In both the first
and third exemplary embodiments described above the mativess tray rotates about gt feast two
{2} axes of rotation. One advantage of using twir axes of rotation is the ability to rotate the

matiress tray up to ninety degrees (90°) with only one side of the hood of the wanming
therapy device open, as shown in Figure 2 of the present application.

[d4]  Soveral of the exemplary embodiments of the present invention comprise
matiress trays which can rotate relative 1o a support base around one (1) or more axes which
are shifled relatively 1o the axts of symmetry of the support base. Positioning the axes of
rotation in this manner allows positioning of the mattress tray so as to be more acressible for
the caregiver with only one sidewall of the warming therapy device oponed.  Additionally,
several of the exemplary embodiments of the present invention comprise means 1o Eﬂtﬁ:p the
mattress tray sttached o the support base when mattress tray is rotating.  Furthe ral of
the exerplary embodiments of the present invention compriss means to support ‘hgses, vables
amd other medical related paraphernalia, so that such members do not need o be removed
fron the pationt during mtation of the matiresy tray.

{0045]  Figwres Tand 2 show a warming therapy device 10 according to @ first
exemplary embodiment of the present invention. The warming therapy device 10 inchudes a

adiant heater head 20, and a patient support assembly 30 inclading & mattress tray assembly
40, The mattress tray assembly 40 may inclede 8 hood 45 which has a top portion 46 which
pivots about one or more axes 47, The hood 43 may alse include ane or more sidewalls 48
which may be slideable, removable, pivotable or rotatable. The mattress tray assembly 40
includes a mattress tray 41 disposed within a recossed support base 42, As explained in detail
hoelow with reference to other exemplary embodiments, the mattress tray 41 s votatable

dithin the support base 42 up three hundred and sixty degress (360°). Figure 2 specifically

3
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shows the matiress teay 41 votated approximaiely ninety degrees (90} with respest o the
position shown in Figure §,

{346]  Flgure 3 shows the matiress tray assembly 40 according to the first exemplary
embodiment of the present invention. The mattress fray assenbly 40 includes a mattress 43
disposed within a matiress tray 41, a support base 42, and a hood comprised partially of
respective side walls 48, The side walls 48 are designed o prevent a patient disposed on the
piatiress 43 from falling off the mattress tray assembly 40, Fach of the side walls 48 may be
shid, removed, pivoted andfor rofated so as 1o create room to rotate the mativess fray 41, Ag
showsn in Figure 3, the forward side wall 48 has been moved dowaward to make room for the
mattress tay 41 10 rodate.

{047} Figure 4 i 2 top view of the mattress tray assembly 40 shown in Figure 3, and
Figure & shows a cross-section of the mattress tray assembly 40, taken along linex C-C in
Figare 4. Figure 4 shows the matiress tray 41 of the mattress tray sssembly 40 in a ‘central’
or aligued position, where the matiress tray is disposed completely sbove the support base 42.
Pigure § 8 a side view of the matiress tray assembly 40 which shows some details of the
sterface between the matiress tray 41 and support base 42, which will be described In greater
detal with refiwence to Figure 6 below.

§£?{is$8§ Figure & shows a delail front cross-sectional view of the waltress tray
assembly 40, taken along detail area B in Figure 5, which shows the mattress 43, mattress
tray <§-’Ee and support base 42, As shown in Figure 6, the bottom side of the mattress tray 41
ncludes pins 31 coupled thereto which engage with grooves 32 in the support base 42, These
pins 31 may be cireular (as shovwn in Figure 6), or may be of any other suitabie shape known
io those of ardinary skill in the art. Similarly, the grooves 52 may be circular {as shown in
Vigure 6}, or miay be of any other snitable shape known to those of ordinary skill in the art,

{491 Figures 7-9 show top, side and bottom views, respectively, of the mattress tray
41 shown in Figures 3-6. Figure 7 shows that the matiress tray 41 as being substantially oval
atape, however, those of ordinary skill in the art will realize that the mattress tray may be of
any suitable shape. Figure 3 is a side view of the mattress tray 41 showing the pins $1
aoatpied o the bottom side of the mattress tray. Figore 9 is a bottom view of the mattress tray
41 showing the location of the pins 31, Particularly, the pins 51 are disposed contrally on the

matiress tray 41,
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{00801 Figures 10-12 show top, side oross-section, and perspective  views,
respectively, of the support base 42 shown in Figures 3«6, Flgure 10 s a top view of the

X

support base 42 showing its substantially reclangular shape and the circular grooves §2

Sy

disposed therein. Figure 10 also shows openings 53 formed in the grooves 52, The openings
33 o the grooves 32 may be cirenlar (as shown In Figure 103, or may be of any other sultable
shape known to those of (}i'di‘ﬂa.!‘}' skill in the art. Preferably, the openings correspond in
shape to the shape of the ping §1 {e.g., they are both circular), to allow the pins to be fuserted
into the support base 42, In this manner, the mattress tray 41 can be remaoved from the
support base 42 only when the pins 31 are rotationally aligned with the openings 53 in the

grooves 52 Preférﬂb?}-\; the openings 33 are disposed at the position where the ping §T would

ec

3

be disposed when the mattress tray 41 {s in its “central’ or aligned position {as shown, for
example, in Figuwres 1 and 4 of the pres,ent application). Accordingly, when the matiress tray
41 18 rolated within the support base 42, the pins 51 will no longer align with the openings 33
vihe grooves 32, and thus will prevent removal of the mattress tray.
{8051]  Figure 11 i a side cross-sectional view of the support base 42, taken along
lines B-B in Figure 10, which shows the relative position of the grooves 52 and opesings 33
Figure 12 i3 g perspective view of the sapport base 42 which again shows the relative position

of the grooves 52 and openings 53, Particularly, the openings 33 are disposed centrally on
the matiress tray 41, corresponding to the position of the piua 31 shown in Figure €.

[032]  Figures 13-13 show respective top views of the mattress tray assembly 40 In
various states of rotation.  Figure 13 shows the mattress tray 41 in a “central’ or aligne
position,  Figure 14 shows the mattress tray 41 in a first rotated position where the tray is
disposed somewbere belween zero degrees (0°) and ninety degrees (907 with respect 1o the
‘wepiral’ position. Figure 13 shows the mattress way 41 in a second rotated position wher
the tray s disposed at ninety degrees (907) with respect to the “contral’ position.  As notad
above, the mattress fray 41 may be rotated up {0 three hundred and sixty deprees (3607} with
rospent 1o the “central’ position, and thus the sbove-reforenced positions are not the ouly
positions of the mattress tray. OFf course, one or more of the side walls 48 must be removed,
pivoted or rotated in order to achiove full 360° rotation. In Figures 13-13, side wall 487
{shown in Fig. 13) has been removed, and the sidewalls 48 remain.

{053]  Figure 16 shows a perspective view of g mattress tray assembly 140 according

1o a second exemplary embodiment of the present invention. The mattress tray assembly 140
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wclndes a mativess 143 disposed within a mattress tray 141, a support base 142, and a hood
i:-s:smprissd partially of respective side walls 148, The side walls 148 are designed to prevent

g patient disposed on the mattress 143 from falling off the mattress tray asserably 140, Bach

of the side walls 148 may be slid, removed, pivoted and/or rotated 30 as 1o create room (o

Ly

rotate the mattress tray 141
{034} Ax opposed o the matiress tray assembly 40 shown in Figares 3-15 {and
deseribed above), the mattress tray assembly 140 includes a matiress tray 141 which is

£

aligned with at least tvo {2) guides 160 coupled to the support base 142, The guides 160
may be semi-circular (as shown in Figure 16}, of may be of any other suitable shape known
I o those of ordinary skill in the art. However, the shape of the poides 160 should conform to
the outer dimension of the mattress tray 141, to allow the mattress fray to rotate or stide

within the guides.
f0035]  Vigure 17 shows an exploded perspective view of a portion of the mattress tray

assembly 148, The support base 142 inchudes grooves 152 disposed therein which are

s
L

adapted 1o receive ping 161 coupled to the guides 160, As in the firdt exemplary embodiment
descrtbed sbove, the second exemplary embodinment rotates about two (2) axes of rotation
{ta., the sxes fiwmed by the grooves 152 which underlie the pins 161} The mattress tray 141
van rolate thres hundred sixty degrees (361 } about the two axes of votation of the guides 160,
i parbicular, oue end of the mattress tray 141 may stide along the outer edge of one of the
28 guides 168, and the other end of the mattress tray may rotate within the other of the guides
160 to achieve oue hundred oighty degree (180) rotation in a first direction. In the
exemplary enbodiment shown in Figure 16, the mattress tray 141 may slide along the edge of
the guide 160 shown on the lefi-hand side of the figure, and may rotate within the guide 160

shown on the right-hand side of the figure, to achieve one hundred eighty degres (180)

23 rotation in a first divection, The mattvess tray 141 may similarly slide along the edge of the
guide 160 shown on the right-hand side of Figure 16, and rotate within the gaide 160 shown
on the lelfi-hand side of the figure, to achieve one hundred eighty degree (180 3 rotation in 2
secondd (opposing) divection. Together, the two axes of rotation provided by the guides 164
aHow three hundred sixty degrees (360 ) of rotation.

34 [8056]  Figure 18 shows a matiress tray assembly 200 according to a third exemplary

embodiment of the present invention. One of the differences betwesn the mattress tray

sasevnbly 200 and the mattress tray assemblies 40 and 140 described above is the ability to
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rotate about fouwr (4} separate axes of rotation. One of the advantages of using four axes of
rotation 15 the possibility of rotating the mattress tray 214 three hundred sixty degrees (360°)

ar more with onldy one side wall {e.g., side wall 48 in Fig. 1) of the warming therapy device
aper.  Another advantage {s the ability to rotate the mattress tray 210 ninety degrees (909
without changing hoses, cabley or other connections (e.g., hose 260) to an infant patient
disposed on the matiress tray.

{0057]  The mativess ray assembly 200 includes a matiress tray 210, support base 220,
side walls 230, and end walls 240, The matiress tray assembly 200 may also include a stress

velief 250

s’

}for holding a hose 268, or the like. The matfress tray 210 may be formed of any
suitahle shape, and is formed in a rectangular shape with rounded corners in the exemplary
embaodiment. The radit of the rounded corners of the mattress tray 210 may be defined by the
condition of non-interference with the side walls 230, The mativess tray 210 is attached to
the support base 220 through legs 215 which slide within grooves 225 in the support base
{See Figs. 20A-20C and 21A-210). As shown in Figires 21A-21C (discussed below), the
matiress tray assembly 200 may include at least four (4) soch grooves 225, cach of which are
gronate i shape:  As noled ab{we? the muattress tray 210 and the support base 220 are
surrounded by side and ond walls 230, 240, which may be opened, displaced or removed.
One of the purposes of the side and end walls 230, 240 is to substaniially prevent the infiu
pattent disposed on the mattress tray 210 from falling off the matress tray assembly 200,

[BOSR]  As will be noled by those of ordinary skill in the art, the mattress way
assombly 200 according to the third exemplary embodiment may of the present nvention be
integrated into & warming therapy device, such s the one shown in Figure 1. For example,
ihe mattress tray 21 equates to the mattress tray 41 shown in Figure 1.

{00597 With further reforence to Figure 18, the stress reliet 256 operates to fix the
hase 260 relative to the matiress tray 210, This is beneficial in that when an infant patient
disposed on the mattress tray 210 s coupled to a medical hose {e.g., ventilator hose), there
will be little or no strain on the hose when the mattress tray 210 s moved relative io the
support base 224, as explained below.

{0066]  The rotation of the matiress tray 210 within the support base 220 may be
restrivied 1o only one axis of riation by inserting a stop 270, The stop 270 may comprisse a
hotlow eylindrical tube which is adapied to He within circular access holes formed in the

mattvess tray 210 and the support base 220, which are deseribed below. The stop 270 may

9
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alse be used as a conduit for hoses and electrical connectors. The stop 270 operates to fix
rotation arowns @ partivular axis without the need to realign hose or connectors coming
through stress reliet 230, or the stop 270, In particular, becauss the hoses and/or connectors
witt be poming through the axis of rotation, they will not experience any changes that will
alter the requived connector andfor hose length.

{61]  Figures 3A-3D show further details of the mattress tray assembly 200, As
noted above the matiress tray 210 may be attached to the support base 220 using four {(4) legs
215 which slide inside grooves 238 in the suppot base,

{6062}  Figures 4A-4C show further details of the legs 215 formed in the mattress tray

F

b

210, Hach of the legs 215 may include an access hole 216 which are coaxial with each of the
e {4) axes of rotation for the mattress tray 210, Figure 44 is 2 top view of the muttress

e

tray 21 which is partially cat away to show the orientation of the legs 215 on the underside
of the mattress tray. Bach of the fegs 213 is ronghly arc-shaped and includes an upper portion
217 and a lower portion 218, The lower portion 218 is adapted to stide within grooves 228 in
the support base 220 {as discussed below), and the apper portion i3 adapted to provide a
comeciion o the main body of the mattress tray 2140 and provide a space therebetween,
Figure 48 &y a side view of the mattress tray 210, showing the position of the legs 215
widerneath,  Pigure 40 is 2 bottom view of the mattress tray 210, showing the position of
and &

{0863]  Figures SA-SU show further details of the grooves 223 formed in the support

coess holes 216,

:,
&’.2

wach of the Jegs 2185,

base 22, The support base 220 inclades access holes 228, which cooperate with the access
holes 216 in the matiress tray 210, and which are coaxial with each of the four () axes of
rotatisn for the spattress ay. Figare 5A s g side view of the support base 274, showing the
grooves 225 which are formed by a plurality of raised members 227, Figwe 5B is a top view
of the sapport base 220, partially cut sway and showing the positions of the raised members
237 and the access holes 226, Figure 5C is a perspective view of the sapport base 228,
showing the orientation of the grooves 223, access holes 226, and raised members 227,

[0064]  The mattress tray 210 may be attached to, or removed from, the support base
220 only v voe position when all four (3) axes of rotation of the tray are aligned with the
aceess boles 226, which corresponds o the standard position of the matiress tray {Le., the
position where the mattress tray is aligned with support base, shown In Figure 6A). Onee the

sattress tay 210 i rotated about one (1) of the four {(4) axes of rotation it cannot be removed

i
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froms the support base 220, because one or nuwe of the legs 213 will be fixed inside one or

,,,

fJ‘

siore of the grooves 225,

{00651 Figures 6A-6F show possible positions of the mattress tray 210 when only ong

side wall 230 15 opened. Figuve 6A is a top view of the mattress tray assembly 200 according

k! to the third exemplary embodiment, where the mattress tray 210 is disposed in a first (o.g.,

standard} position.  Figure 6B shows the mattress tray 210 in a sccond exemplary position

which s rotated approximately foriy-five degrees (43% with respect o the first position

shown in Figure 6A. Figure 60 shows the matiress wray 210 in a third exemplary poshion

which is mtated approximately ninely degrees (90%) with respect to the first position. Figure

i GD shows the mattress tray 210 in a Tourth excmplary position which i rotated approximately

ane hundred thirty five degrees (1357 with rospect to the first position. Finally, Figure 6E

shows the matiress tray 210 in a fifth exemplary position which i rotated approximately one
hundred eighty degrees {180%) with respect to the first position,

{0065]  Tiguwres 6A through 6C show that the mattress tray 218 can be turned 90

3 degrees (90°) using only one {1} axis of rotation. In particular, the matiress tray 210 is rotated
sl the axis of rotation corresponding to the access hole 213 in the lower right-hand corner

of the mattress tray as shown in Figure 6A. Once the mattress tray 210 is in the position
shown in Figare 600§t 138 possible to rotate the matiress tray around another axis of rotation to
complete & one hundred elghty degree {1809 turn, #s shown in Figures 6 and 6. In
20 particular, the mattress tray 210 is rotated shout the axis of rotation corresponding o the
access hole 213 in the fower left-hand comer of the maliress tray as shown in Figure 8A.
Those of ordinary skill will realize that the above-described exemplary positions and axes of
rotation are for sxplanatory purposes only, and that varions positions of the mattress tray 210
ave achiovable using the four {4} axes of rotation provided by the mattress tray assembly 200,
38 {6671 Although the matiress tray assemblies 40, 140 and 200 according to the first
through third oxemplary embodiments are shown and described above with reference to an
associated warniing therapy device ) those of ordinary skill fn the art will realize that any
of the mativess tray assomblies 40, 140 and 200 may be integrated into any sultable incubator,

warmer, or other gquivalent apparatus. Further, although the mativess tray gssemblies 48, 140

Lad
<

and 2 according fo the frst through third exemplary embodiments are shown and deseribed

above with up to four {4} axes of rotation, those of ordinary skill in the art will realize that
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miattress ray asserublies including any number of axes of rotation (e.g., 1, 2, 3. 4 or more} are
encompassed within the scope of the present invention

{00681  Although the mvention has been described in torms of exemplary
smbodiments, # is not Bmited thereto.  Rather, the appended claims should be construed
broadly to include other variants and embodiments of the invention which may be made by
those skilled o the art without departing from the scope and range of equivalents of the
tnvention.  This disclosure {s intended o cover any adaptations or variations of the

embodiments discussed herein,



WO 2009/073355 PCT/US2008/083892

CLAIMS
At apparatus comprising:
a patient support assembly; and.

# matiress tray assembly coupled o the patient support assembly, the mattress tray

¥

asserably coraprising 2 mativess tray and a support base, the mattress tray belng moveable
within the support base about at feast two axes of rotation.

L. The apparatus of claim 1, wherein the mattress tray is rotatable approximatdy
three hundred snd sixty degrees (360°) relative to the support hase.

3. The apparatus of claim 1, wherein the support base includes at least ong groove
W formed therein.
4. The apparatus of clafm 1, wherein the support base includes at least two grooves

Fformed therein,

3. The apparatus of claim 4, wherein the at least two grooves are civeular in shape
6. The apparatus of glaim 5, wherein the at least two cirenlar grooves intersect each
15 other.

7. The spparatus of claim 3, wherein the mattress fray Includes at least one pin
coupled thereto which is adapted 1o it within the at jeast one groove formed in the support
base.

8. The apparatus of claim 4, whereln the matiress tray includes at least two pins

2 coupled thereto which are each adapted to fit within the at least two grooves formed in the
support base.

8. The spparatus of claim 1, wherein the st least two axes of rotation comprise at
teast four axes of rolation.

10, The apparatus of claim I, further comprising a stress relief coupled to the

25 matiress ray,

t The apparatus of claim | wherein the support base includes at least four grooves
formed thergin

2. The apparatus of claim 11, wherein the at least two of the at least four grooves are
arousie in shape.

3 13, The apparatus of claim 11, wherein the mattress tray includes at feast four legs

cogpled theveto which are adapted to fit within the at least four grooves formed in the suppor

base,
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»

B4 The appavatus of claim 13, wherein at least one of the at least four legs includes st
feast one access hole disposed therein.
i3

hole which cooperates with the at least one access hole dispossed in the at least one of the at

L
eyl
o

s apparatus of claim 14, wherein the support base includes at least one access

1

feast four legs.
15, The apparatus of claim 1, wherein the mattress tray assembly further comprises at
foast two guides,
17, The apparatus of claim 16, wherein at least one of the at least two guides is
adapted 1o rotate within the support base.
1G 18, The apparatus of claim 17, wherein the matiress tray cooperates with the at lsast
two guides o allow the mattress tray oy rotate approximately ong hondred eighty degress
{180} refative to the support base ina first direction, and rotate approximately ong hundred
cighty degrees (1807) relative fo the support base i a second direction,
P50 A warming therapy dovice comprising:
13 & pationt support asserubly;
a mativess tray assembly coupled to the patient support assembly, the matiress tray
assembly comprising a matiress tray and a support base, the mattress trav being moveable
within the support base about 8t least two axes of rotation; and

a hood coupled Yo the patient Support assembly, sald hood incloding at Jeast one

(5]
oo
bees}

sidewall,

. The warming therapy device of claim 19, wherein the at least ome sidewal
coanprises al feast four sidewalls, and wherein the mattress tray is rotatable approximately
three hundred and sixty degrees {360°) within the support base with only one of the at feast

four sidewally rompved.
33 21, &n apparatus comprising:
i matiress tray; and,
& support base,
wherein the mattress fray is moveable within the support base about at least two axes
of rotation 1o at feast first and second positions, the first position belng substantially centered
3 on the support base, and the second position being located laterally on one side of the fient

position,

14
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