
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
62

1 
17

2
A

2
��&���������

(11) EP 1 621 172 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
01.02.2006 Bulletin 2006/05

(21) Application number: 05254652.0

(22) Date of filing: 26.07.2005

(51) Int Cl.:
A61G 7/015 (2006.01) A61G 7/012 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(30) Priority: 26.07.2004 US 591039 P

(71) Applicant: Hill-Rom Services, Inc.
Wilmington, DE 19801 (US)

(72) Inventor: Hornbach, David W.
Brookville, IN 47012 (US)

(74) Representative: Findlay, Alice Rosemary
Lloyd Wise 
Commonwealth House, 
1-19 New Oxford Street
London WC1A 1LW (GB)

(54) Modular bed system

(57) A patient support including a deck having a
moveable head section and one or more inflatable mat-

tresses. The inflatable mattresses can position a patient
in a Trendelenburg position, a reverse Trendelenburg
position, or a knee gatch position.



EP 1 621 172 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present disclosure relates to a patient sup-
port such as a hospital bed. Some hospital beds include
movable deck sections that articulate to position a patient
in the Trendelenburg, Reverse Trendelenburg, and knee
gatch positions. The present disclosure describes an in-
flatable mattress that can position a patient in the Tren-
delenburg, Reverse Trendelenburg, and knee gatch po-
sitions.
[0002] According to one aspect of the present inven-
tion, there is provided a patient support configured to
support a patient. The support includes a frame, a deck
supported by the frame, and a mattress supported by the
deck, the mattress including a plurality of inflatable blad-
ders, the bladders configured to support the patient in
one of a horizontal position and a Trendelenburg position.
[0003] According to another aspect of the present in-
vention, there is provided a patient support including a
frame, a deck supported by the frame, a mattress includ-
ing a plurality of inflatable bladders, an inflator configured
to selectively inflate at least one of the plurality of inflat-
able bladders, and a controller. The controller is config-
ured to control the inflator to inflate at least one of the
plurality of inflatable bladders to configure the mattress
in one of a Trendelenburg position, a Reverse-Trende-
lenburg position, a flat position, and a knee gatch posi-
tion.
[0004] A further aspect of the present invention in-
cludes an inflatable mattress configured to support a pa-
tient. The inflatable mattress includes at least one inflat-
able cell configured to support the patient in one of a
horizontal position and a Trendelenburg position, and a
controller coupled to an inflator and at least one control
valve, the controller configured to receive input from a
user and control the inflator and the control valve to inflate
or deflate the inflatable cell to position the patient in one
of the horizontal position and the Trendelenburg position.
[0005] The present invention also includes a modular
patient support system configured to support a patient in
various acuity environments. The system includes a
frame, a deck supported by the frame, the only movable
deck section being a head section moveable between a
raised position and a lowered position relative to the re-
mainder of the deck, and a plurality of mattresses. One
mattress is selected for use on the deck depending on
an acuity level of the patient wherein the mattress being
selected is selected from a group of mattresses including
a first static mattress and a second mattress including a
plurality of inflatable bladders, the bladders being con-
figured to provide selective elevation of the patient’s
thigh.
[0006] Preferably, the group includes a third mattress
including a plurality of inflatable bladders, the bladders
being configured to provide selective elevation of the pa-
tient’s thigh and to selectively position the patient in a
Trendelenburg position, and a fourth mattress including
a plurality of inflatable bladders, the bladders configured

to provide selective elevation of the patient’s thigh, and
to selectively position the patient in a Trendelenburg po-
sition and a reverse Trendelenburg position.
[0007] The various aspects of the invention may be
used independently or in combination.
[0008] The invention will now be described by way of
example with reference to the accompanying drawings
in which:

Fig. 1 is an elevated perspective view of one embod-
iment of a patient support;
Fig. 2 is a side view of the patient support of Fig. 1;
Fig. 3 is a diagrammatical view of another embodi-
ment of a patient support with an inflatable mattress;
Fig. 4 is a diagrammatical side view of another em-
bodiment of a patient support with an inflatable mat-
tress;
Fig. 5 is a diagrammatical side view of yet another
embodiment of a patient support with an inflatable
mattress;
Fig. 6 is a cross-sectional view taken along the lon-
gitudinal axis of one embodiment of an inflatable
mattress;
Fig. 7 is a cross-sectional view taken along the lon-
gitudinal axis of another embodiment of an inflatable
mattress; and
Fig. 8 is a schematic of a control system for one
embodiment of an inflatable mattress.

[0009] Referring to Fig. 1, a patient support 10 includ-
ing a foot end 7, a head end 8, a lower frame 12, an upper
frame 14, a mattress 16, and siderails 20 is shown. Mat-
tress 16 includes a plurality of inflatable bladders 18
which can be inflated and deflated to change the shape
of mattress 16 and provide optimum patient comfort. As
shown in Fig. 2, patient support 10 includes supports 26
coupled between lower frame 12 and upper frame 14 that
allow upper frame 14 to be raised and lowered relative
to lower frame 12. A deck section 24 is supported by
upper frame 14. Deck Section 24 includes a head section
22 that can be positioned substantially flat as shown in
Fig. 1 or can be raised to an inclined position relative to
the remainder of deck section 24 as shown in Fig. 2. A
controller (not shown) including controls for raising and
lowering upper frame 14 and raising and head section
22 may be included in siderails 20 or as a separate pen-
dant controller.
[0010] One embodiment of the present disclosure is
shown in Fig. 3. Patient support 10’ includes a mattress
16’ that includes a plurality of inflatable bladders 18’.
Bladders 18’ are coupled to control valves that are actu-
ated by a controller, which are described below, to pro-
vide optimum patient comfort when the patient is lying
on mattress 16’. Mattress 16’ also includes a series of
bladders 19’ which are configured to inflate below a pa-
tient’s lower leg section or knees to raise the patient’s
legs. Patient support 10’ includes a control system that
includes a knee gatch function that can be automatically
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actuated when head section 22 is elevated by the patient
of caregiver. When head section 22 is elevated the con-
troller acts to inflate bladders 19’. As head section 22 is
elevated to an inclined position, bladders 19’ inflate to
raise the patient’s knees to prevent the patient from slid-
ing toward foot end 7 of patient support 10’. Bladders 19’
may also be controlled separately to be inflated or de-
flated when head section 22 is in the flat position. In an-
other embodiment, only those bladders 19’ located under
a patient’s knee are inflated to provide a knee gatch at
the desired time. In this embodiment, the patient’s feet
are located below his knees in the knee gatch position.
[0011] It should be noted that mattress 16’ may be
formed of a single inflatable bladder 18’ or of multiple
inflatable bladders either collectively controlled or indi-
vidually controlled. In another embodiment, inflatable
mattress 16’ and bladders 18’ could also include features
such as sequenced inflation/deflation to prevent decubi-
tus ulcers, heel pressure relief, turn-assist, extendable
length, low air loss therapy, rotation therapy, vibration
therapy, and/or percussion therapy which are explained
in U.S. Patent No. 6,584,628, which is expressly incor-
porated by reference herein.
[0012] As shown in Fig. 4, another embodiment of pa-
tient support 10" includes a mattress 16". Mattress
16" includes a plurality of bladders 18" which can be in-
flated to position the patient in the Reverse Trendelen-
burg position as shown in Fig. 4. Bladders 18" can be
inflated to position the patient in a flat orientation or may
be inflated or deflated to position the patient in the Re-
verse Trendelenburg position. The bladders 18" located
toward head end 8 of patient support 10" may be larger
than the bladders located toward foot end 7. In an alter-
native embodiment, several layers of bladders are
present at head end 8 of patient support 10" which can
be inflated to provide the incline. In another alternative
embodiment, mattress 16" could also include the knee
gatch function discussed above as well as the additional
features described above. It should be noted that mat-
tress 16" may include a single inflatable bladder or could
include multiple inflatable bladders to perform the Re-
verse Trendelenburg function. If multiple bladders
18" are used, they may be selectively controlled or col-
lectively controlled by a controller which can be actuated
by the patient or a caregiver.
[0013] Another embodiment of the present disclosure
is shown in Fig. 5. As shown in Fig. 5, patient support
10’’’ includes a mattress 16’’’ having a plurality of inflat-
able bladders 18’’’ which can be inflated to position the
patient in the Trendelenburg position. Bladders 18’’’ can
be inflated and/or deflated to raise the lower section of
the patient and lower the head section of the patient. The
bladders 18"’ located toward foot end 7 of patient support
10"’ may be larger or contain a larger volume than the
bladders located on head end 8 of mattress 16’’’ may
include layers of bladders which can be selectively inflat-
ed to produce the desired angle of inclination or declina-
tion. In an alternative embodiment, mattress 16’’’ may

also include the Reverse Trendelenburg function and/or
the knee gatch function as well as the additional features
described above. Bladders 18’’’ may be selectively con-
trolled or collectively controlled by a controller operated
by the patient or a caregiver. It should be noted that mat-
tress 16’’’ may include a plurality of air bladders 18 ’’’ or
could be composed of a single air bladder.
[0014] Another embodiment of mattress 16 is shown
in cross-section in Fig. 6. Mattress 40 includes an outer
portion 42 configured to receive a plurality of inflatable
bladders 44, 46. Upper section 44 rests on top of bladders
46 and supports the patient. Outer portion 42 rests on
upper deck 24 of patient support 10. Outer portion 42
may be made of a semi-rigid material such as foam or a
rigid material such as plastic. Outer portion 42 may be
formed from one piece of material or may include several
sections such as a base section and side sections. Outer
portion 42 may include only a pair of vertical side sections
on the head end 45 and foot end 47 of mattress 40 or
may include four vertical side sections to fully surround
bladders 44, 46.
[0015] Upper section 44 is illustratively constructed of
a semi-rigid material such as foam, rubber, or any other
suitable material. Inflatable bladders 44 are substantially
similar to inflatable bladders 18 which were discussed
above. Bladders 46 are selectively inflated and deflated
to position the upper section 44 in the Trendelenburg,
Reverse Trendelenburg, or horizontal position. Bladders
46 can be arranged in any formation such as staggered,
directly above one another, or any other suitable forma-
tion to adjust the angle of inclination or declination of
upper section 44. It should be noted that mattress 40
could include a single bladder 46 or a plurality of bladders
46. Mattress 40 may include bladders of the same size
or may contain bladders having different sizes or capac-
ities. Bladders 46 can either be selectively controlled or
collectively controlled by a control system. In addition to
positioning the patient in the Trendelenburg, Reverse
Trendelenburg, or horizontal positions, the pressure in
bladders 40 can also be controlled to provide optimum
patient comfort, heel pressure relief, rotation therapy,
percussion therapy, and vibration therapy. An optional
cover (not shown) can be placed around the components
of mattress 40. In an alternative embodiment of mattress
40, a layer of inflatable bladders or foam is positioned on
upper section 44 to provide support for the patient. In this
embodiment, upper section 44 could be composed of a
semi-rigid material or a rigid material such as plastic.
[0016] Another alternative embodiment of mattress 16
is shown in cross-section in Fig. 7. Mattress 50 is sub-
stantially similar to mattress 40 shown in Fig. 6 with the
exception that upper section 44 has been replaced with
additional inflatable bladders. Mattress 50 includes a plu-
rality of inflatable bladders 56 enclosed by an outer por-
tion 52 similar to outer portion 42. The top layer of blad-
ders 56 directly supports the patient. Bladders 56 can be
inflated or deflated to position the patient in the Trende-
lenburg, Reverse Trendelenburg, knee gatch, or horizon-
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tal position. Bladders 56 can either be selectively con-
trolled or collectively controlled by a control system. An
optional cover (not shown) can be placed around the
components of mattress 50.
[0017] Referring to Fig. 8, a control system 59 for the
mattresses discussed above is shown. Controller 60 is
coupled to an air supply 62 such as a blower or compres-
sor and control valves 64. Air supply 62, is coupled to
control valves 64. Valves 64 are coupled to the inflatable
bladders 18’ (for example) and also include an exhaust
to the atmosphere 66. Controller 60 can be a pendant
controller, a siderail controller, or any other suitable con-
troller utilized by the patient or a caregiver. Controller 60
includes at least one input switch or button configured to
control air supply 62 and control valves 64. Control valves
64 can be actuated to allow air to pass from air supply
62 to bladders 18’ or to allow air from bladders 18’ to
exhaust to the atmosphere to deflate bladders 18’. Con-
troller 60 can selectively inflate or deflate any one of the
plurality of inflatable bladders to achieve the desired mat-
tress function.
[0018] In an illustrated embodiment of the present in-
vention, the modular bed system uses a relatively simple
bed frame that has only two functions. These functions
include a head section movable from a flat orientation to
an elevated orientation as shown in Figs. 1-3. Also as
discussed above, the bed frame includes a hi/lo mecha-
nism for raising and lowering the frame relative to the
ground. Several different mattress options are provided
with this simplified bed frame. A first embodiment in-
cludes a static foam mattress. A second embodiment in-
cludes a mattress having bladders configured to achieve
a thigh or knee gatch function as discussed above. A
third embodiment includes a mattress having bladders
that provide the Trendelenburg, and thigh (knee gatch)
functions. A fourth embodiment includes a mattress hav-
ing bladders configured to provide the Trendelenburg,
reverse Trendelenburg and thigh (knee gatch) functions
discussed above.
[0019] By providing a simplified frame with various
mattress combinations, the modular bed system is easily
upgradeable. This provides a cost effective frame for low
acuity levels such as home care or international. The
system is upgradeable to be used in different acuity en-
vironments. Therefore, the modular bed system can be
used for home care with the simple bed frame and static
foam mattress. For a low end long term care bed, the
simple frame is used with a mattress having only the thigh
function. For a high end long term care bed, the mattress
may include the thigh function along with the Trendelen-
burg function. For a low end Med-Surg bed, the frame is
used with a fully functional mattress for Trendelenburg,
reverse Trendelenburg, and thigh functions.
[0020] In addition to the advantage of low cost, the
simplified bed frame may be of lighter weight and have
a lower centre of gravity than known bed frame. The re-
duction in complexity also means that it may be assem-
bled on site.

[0021] In certain instances, other mattresses such as
those disclosed in, for example, in U.S. Patent Nos.
3,667,075; 6,012,186; 3,879,772; 4,527,298; 4,839,932;
3,781,928; 3,606,623; and 4,142,263 may be used to
perform certain features or for movement of portions of
the the mattresses. All these listed patents are expressly
incorporated by reference herein.
[0022] Although specific illustrated embodiments of
the invention have been disclosed, it is understood by
those skilled in the art that changes in form and details
may be made.

Claims

1. A modular patient support system configured to sup-
port a patient in various acuity environments, the sys-
tem comprising a frame, a deck supported by the
frame, the only movable deck section being a head
section moveable between a raised position and a
lowered position relative to the remainder of the
deck, a plurality of mattresses, one mattress being
selected for use on the deck depending on an acuity
level of the patient, the mattress being selected from
a group of mattresses including a first static mattress
and a second mattress including a plurality of inflat-
able bladders, the bladders being configured to pro-
vide selective elevation of part of the patient.

2. The, modular patient support of claim 1, further com-
prising a hi/lo mechanism coupled to the frame to
move the frame between a raised position and a low-
ered position relative to the floor.

3. The modular patient support as claimed in either
claim 1 or claim 2 wherein the bladders are config-
ured to provide selective elevation of the patient’s
thigh and/or the patient’s knee.

4. The modular patient support system of claim 3, fur-
ther comprising a third mattress including a plurality
of inflatable bladders, the bladders being configured
to provide selective elevation of the patient’s thigh
or knee and to selectively position the patient in a
Trendelenburg position..

5. The modular patient support system of claim 4, fur-
ther comprising a fourth mattress including a plurality
of inflatable bladders, the bladders configured to pro-
vide selective elevation of the patient’s thigh or knee,
and to selectively position the patient in a Trende-
lenburg position and a reverse Trendelenburg posi-
tion.

6. The modular patient support of either claim 1 or claim
2 wherein the bladders are configured to support the
patient in one of a horizontal position and a Trende-
lenburg position.
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7. The modular patient support of claim 6, wherein the
plurality of bladders are further configured to support
the patient in one of a Reverse Trendelenburg posi-
tion, the Trendelenburg position, and the horizontal
position.

8. The patient support of either claim 6 or claim 7,
wherein the plurality of bladders are further config-
ured to raise a leg section of the patient.

9. The modular patient support of claim 6 wherein the
bladders are configured to support the patient in one
of the Trendelenburg position, a Reverse-Trende-
lenburg position, the horizontal position, and a knee
gatch position.

10. The modular patient support of any preceding claim,
further comprising an inflator configured to selective-
ly inflate at least one of the plurality of inflatable blad-
ders, and a controller configured to control the infla-
tor to control the inflation of said at least one of the
plurality of inflatable bladders.

11. The patient support of any preceding claim, wherein
the non-static mattress is further configured to pro-
vide at least one of heel pressure relief, rotation ther-
apy, vibration therapy, percussion therapy, and turn
assist.

12. The modular patient support of any preceding claim,
wherein the non-static mattress is a modular design.
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