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Description

Field Of The Invention

[0001] The present invention generally relates to pa-
tient transfer devices and, more particularly to a patient
transfer apparatus which employs an air bearing to facil-
itate the transfer.

Background Of The Invention

[0002] Patient handling mattresses are known in the
art which include at least two flexible material sheets,
that together define a plenum chamber, with at least one
sheet being perforated with small pinholes over at least
a central surface area, and which open up directly to the
interior of the plenum chamber. Such prior art mattresses
are used by arranging the perforated sheet so that it faces
an underlying fixed, generally planar support surface,
such as a floor or table. When the mattress is charged
with pressurized air, the escape of air under pressure
through the pinholes acts initially to jack a load placed
upon the mattress above the perforated flexible sheet,
and thereby creates an air bearing of relatively small
height between the underlying fixed, generally planar
support surface and the perforated flexible sheet.
[0003] For example, in U. S. Patent No. 4,517, 690,
issued to Wegener, an air pallet is disclosed that is
formed from upper and lower thin flexible film sheets
sealed at their edges to form a plenum chamber. Wege-
ner’s air pallet functions to move a load with minimal fric-
tion over an underlying generally planar fixed support
surface. The bottom thin flexible material sheet is perfo-
rated by small diameter perforations such as pin holes
at the load imprint area.
[0004] In U. S. Patent No. 5,561,873, issued to
Weedling, provides an inflatable flexible pallet within
which an array of structurally interrelated inflatable cham-
bers are formed to support a load when inflated. The
flexible pallet is configured to resist lateral and longitudi-
nal shrinkage of the load support surface, as well as bal-
looning and hot dogging. Rotational instability is also re-
duced by providing a greater load surface support area.
[0005] In U.S. Patent No. 6,073,291, issued to Davis,
an inflatable medical patient transfer apparatus is dis-
closed that has a combination of transverse partition
members and a raised perimeter section to reduce del-
eterious ballooning and uneven inflation as well as quick
emergency deflation. Additional differentially inflatable
patient rolling chambers are disclosed on the top of the
transfer apparatus to provide assistance to medical per-
sonnel in beginning to roll patients reclining or lying upon
the transfer apparatus, particularly in a deflated condition
on a hospital bed.
[0006] US 6,898,809 B2 discloses a patient transfer
mattress including a top sheet, a bottom sheet and a
plurality of baffles with radially-outwardly curved longitu-
dinally extensive pontoon. Top sheet and bottom sheet

are formed from a sheet of nylon twill fabric that is coated
on one surface with a durable water repellent coating and
on another surface with a polyurethane.
[0007] All of the foregoing devices have needed to be
cleaned after each use so as to prevent transmission of
disease from their patient engaging surfaces, since they
are all intended for multiple uses with multiple patients.
Reusable mattresses need to have the material on their
outer surfaces that contacts the patient be readily wash-
able, and also be non-absorbent, since patients often
experience loss of bodily fluids. None of the foregoing
prior art transfer mattresses are appropriate for assuring
single use by and personal to a single patient since all
are susceptible to some cleaning that would mask the
fact that there had been a prior use with the same or
different patient. In the medical field, there is a continuing
need to easily, safely and comfortably transport an in-
jured person, hospital patient or injured person at the
scene of an accident, using an air mattress that is not
only suitable for only a single use, by a single patient,
but also retains some evidence of that use so as to alert
a second user to the mattresses "previously used" status.

Summary Of The Invention

[0008] The present invention provides a transfer mat-
tress adapted for single use by and personal to a single
patient including a single use top sheet having a width,
a length, and longitudinally oriented peripheral edges and
a single use bottom sheet having the same width, the
same length, longitudinally oriented peripheral edges
and a plurality of perforations. The longitudinally oriented
peripheral edges of the single use top and bottom sheets
are sealingly fastened often by heat sealing, stitching, or
adhesives. A variety of films may be used in place of
traditional fabrics to form a single patient, personal use
transfer mattress when selected from the group consist-
ing of copolyester, copolyether, ethylene vinyl acetate,
fluorocarbon, polyamide, olefins, polybutylene, polycar-
bonate, polyester, polystyrene, polyvinyl alcohol, polyvi-
nyl chloride, polyvinyl fluoride, and polyvinylidene chlo-
ride. A plurality of baffles, each having a width and a
length, are attached to an inner surface of the single use
top sheet and an inner surface of the single use bottom
sheet so as to be transversely oriented between the top
sheet and the bottom. The baffles along with the widths
of the top and bottom sheets define a radially-outwardly
curved perimeter wall that is disposed between an edge
of the baffles and the sealed peripheral edges of the top
and bottom sheets. The radially-outwardly curved longi-
tudinally extensive pontoon has an uninflated width y that
is determined by the following relationship: 

where d comprises a height of the longitudinally exten-
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sive pontoon and x comprises the width of the baffles.
[0009] The present invention also may provide a single
patient, personal use patient transfer mattress compris-
ing a top panel having a width, a length, and longitudinally
oriented peripheral edges; a bottom panel having said
width, said length, and longitudinally oriented peripheral
edges and a plurality of perforations; wherein said longi-
tudinally oriented peripheral edges of said top and bottom
panels are sealingly fastened to one another; wherein
said top and bottom panels are formed from a sheet of
film selected from the group consisting of copolyester,
copolyether, ethylene vinyl acetate, fluorocarbon, polya-
mide, olefins, polybutylene, polycarbonate, polyester,
polystyrene, polyvinyl alcohol, polyvinyl chloride, polyvi-
nyl fluoride, and polyvinylidene chloride; and a plurality
of baffles each having a width and a length and being
attached to an inner surface of said top panel and an
inner surface of said bottom panel so as to be transverse-
ly oriented between said top panel and said bottom panel,
thereby defining a radially outwardly curved longitudinal-
ly extensive pontoon disposed between an edge of said
baffles and peripheral edges of said top and bottom pan-
els said radially outwardly curved longitudinally extensive
perimeter pontoon having a width y that is determined
by the following relationship: 

wherein d comprises a height of said longitudinally ex-
tensive pontoon, and x comprises said width of said baf-
fles.

Brief Description Of The Drawings

[0010] These and other features and advantages of
the present invention will be more fully disclosed in, or
rendered obvious by, the following detailed description
of the preferred embodiment of the invention, which is to
be considered together with the accompanying drawings
wherein like numbers refer to like parts and further where-
in:

Fig. 1 is a perspective view of a single patient, per-
sonal use transfer mattress formed in accord-
ance with the present invention;

Fig. 2 is a partially broken-way, perspective view of
the transfer mattress shown in Fig. 1;

Fig. 3 is a top elevational view of a bottom panel or
sheet formed in accordance with the present
invention;

Fig. 4 is a top elevational view of a top panel or sheet
formed in accordance with the present inven-
tion;

Fig. 5 is a cross-sectional view, as taken along lines
5 - 6 in Fig. 2, showing a baffle and a dimen-
sional relationship of a radially-outwardly
curved perimeter wall to the mattress as a
whole; and

Fig. 6 is a broken-way cross-sectional view of the sin-
gle single patient, personal use transfer mat-
tress shown in Figs. 5 and 2, with an enlarged
portion shown encircled so as to illustrate sub-
stantially permanently stainable outer surface
fibers.

Detailed Description Of The Preferred Embodiment

[0011] This description of preferred embodiments is in-
tended to be read in connection with the accompanying
drawings, which are to be considered part of the entire
written description of this invention. The drawing figures
are not necessarily to scale and certain features of the
invention may be shown exaggerated in scale or in some-
what schematic form in the interest of clarity and con-
ciseness. In the description, relative terms such as "hor-
izontal," "vertical," "up," "down," "top" and "bottom" as
well as derivatives thereof (e.g., "horizontally," "down-
wardly," "upwardly," etc.) should be construed to refer to
the orientation as then described or as shown in the draw-
ing figure under discussion. These relative terms are for
convenience of description and normally are not intended
to require a particular orientation. Terms including "in-
wardly" versus "outwardly," "longitudinal" versus "lateral"
and the like are to be interpreted relative to one another
or relative to an axis of elongation, or an axis or center
of rotation, as appropriate. Terms concerning attach-
ments, coupling and the like, such as "connected" and
"interconnected," refer to a relationship wherein struc-
tures are secured or attached to one another either di-
rectly or indirectly through intervening structures, as well
as both movable or rigid attachments or relationships,
unless expressly described otherwise. The term "opera-
tively connected" is such an attachment, coupling or con-
nection that allows the pertinent structures to operate as
intended by virtue of that relationship. In the claims,
means-plus-function clauses, if used, are intended to
cover the structures described, suggested, or rendered
obvious by the written description or drawings for per-
forming the recited function, including not only structural
equivalents but also equivalent structures.
[0012] Referring to Figs. 1-4, a single patient, personal
use transfer mattress 2 formed in accordance with the
present invention comprises a top panel 4, a bottom panel
6, and a plurality of baffle-panels 8. More particularly, top
panel 4 comprises a head portion 12, a foot portion 14,
and a peripheral edge 16, and is formed from a sheet of
substantially permanently stainable fabric, i.e., a woven
or entangled mass of fibers, or a film that is highly sus-
ceptible to permanent staining by, e.g., semi-solids and
liquids, such as, blood, urine, feces, hospital strength dis-
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infecting compounds, alcohol, or the like on outer surface
fibers or coatings 20.
[0013] In an embodiment not being part of the inven-
tion, where patient use lasting less than twenty four hours
is desired, fibers for forming fabrics suitable for single
use top panel 4 may be made of materials, such as, ac-
etate, acrylic, anidex, aramid, azlon, cotton, elastoester,
fluorocarbon, fur, glass, lyocell, melamine, metallic, mo-
dacrylic, modal, mosacrylic, novoloid, nylon, nytril, olefin,
PAN, PBI, PEEK, Pelco, PEN, PLA, PTT, polyester, pol-
yester-polyarylate, rayon, saran, spandex, sulfar, triace-
tate, vinal, vinyon, and wool. A common characteristic of
the foregoing and like materials is their propensity to stain
or discolor as a result of contact with blood, urine, feces,
hospital strength disinfecting compounds, alcohol, or the
like. Additionally, a variety of films may be used to form
a single patient, personal use transfer mattress 2, for
example, copolyester, copolyether, ethylene vinyl ace-
tate, fluorocarbon, polyamide, olefins, polybutylene,
polycarbonate, polyester, polystyrene, polyvinyl alcohol,
polyvinyl chloride, polyvinyl fluoride, and polyvinylidene
chloride. A practical benefit associated with the use of
the foregoing preferred materials is that transfer mat-
tresses 2 retain a stained and discolored appearance for
longer periods of time after use thereby alerting hospital
staff or other care givers that a particular transfer mat-
tress 2 has completed its useful life, and must be dis-
carded.
[0014] Bottom panel 6 comprises a head portion 22, a
foot portion 24, and a peripheral edge 26, that is also
formed from fibers comprising any of the foregoing sub-
stantially permanently stainable materials. An inlet open-
ing 32 is formed in a corner portion of transfer mattress
2, and may be a closable opening that sealingly accepts
an air supply hose 34. Inlet opening 32 is sized and
shaped so that air supply hose 34 may be inserted, with
the inlet being thereafter snapped shut or otherwise
closed to hold air supply hose 34 in place while transfer
mattress 2 is being inflated. Inlet opening 32 may also
indude a valve (not shown) that is biased to be normally
closed to prevent air from exiting through the inlet, and
opened when air supply hose 34 is inserted into inlet
opening 32. Other arrangements known to those skilled
in the art may be used to inflate transfer mattress 2.
[0015] Bottom panel 6 also includes a plurality of tiny
holes 36 that are defined through its thickness to allow
air, that is supplied by a low-pressure air supply to trans-
fer mattress 2, via air supply hose 34, to escape in a
controlled manner. The air supplied to transfer mattress
2 escapes through plurality of holes 36, providing a
weight-bearing cushion of air that facilitates the sliding
of transfer mattress 2 along a surface, as well as, from
one surface to another.
[0016] Plurality of baffle-panels 8 each comprise sub-
stantially rectangular sheets comprising any of the fore-
going substantially permanently stainable materials, and
include a top edge 40 and a bottom edge 42. Baffle-pan-
els 8 may have differing widths, depending upon their

position within transfer mattress 2. Each top edge 40 is
fastened transversely to a portion of inner surface 19 of
top panel 4, and each bottom edge 42 is fastened trans-
versely to a portion of inner surface 29 of bottom panel
6, as will hereinafter be disclosed in further detail.
[0017] A single patient, personal use transfer mattress
2 is assembled according to the present invention in the
following manner. Bottom panel 6 is laid out on a suitable
support surface so that baffle-panel 8 may be transverse-
ly arranged in the center section of inner surface 29. Once
in this position, bottom edge 42 of each baffle-panel 8 is
fixedly fastened to inner surface 29 of bottom panel 6.
Baffle-panels 8 are often heat sealed, sewn, glued, or
otherwise bonded together along the interface between
bottom edge 42 and inner surface 29 of bottom panel 6.
Heat sealing may be done with the application of heat or
ultra sonic energy at the edge interface. In this way, an
interface structure (Fig. 6) is formed between top edge
16 and bottom edge 26 so as to form a bond that is re-
sistant to rupture under normal loading for a short period
of time, i.e., approximately twenty-four to thirty-six hours.
[0018] Once plurality of baffle-panels 8 are fastened
to inner surface 29 of bottom panel 6, top panel 4 is ar-
ranged in overlying confronting relation with bottom panel
6 so that head portion 12 of top panel 4 is confronting
head portion 22 of bottom panel 6 and foot portion 14 of
top panel 4 is confronting foot portion 24 of bottom panel
6. Once in this position, each top edge 40 of each baf-
fle-panel 8 is fixedly fastened to inner surface 29 of top
panel 4.
[0019] In order to complete construction of transfer
mattress 2, it is necessary to sealingly fasten peripheral
edge 16 of top panel 4 to peripheral edge 26 of bottom
panel 6 (Figs. 5-6). Significantly, in order to prevent a
person from rolling off transfer mattress 2 during sliding,
it has been found to be advantageous to create a radially
outwardly curved perimeter wall or "pontoons" 35 that
extend longitudinally from head portion 22 to foot portion
24 on either side of baffle-panels 8. Pontoons 35 often
comprise a substantially cylindrical shape throughout
most of their length, with a substantially circular trans-
verse cross-sectional profile. This provides for a "cra-
dling" effect for the patient. A significant improvement in
functionality of transfer mattress 2 is achieved, if pontoon
35 is sized according to the following relationship: 

where y is the uninflated width of top panel 4 and bottom
panel 6 as measured from an edge of baffle-panels 8 to
peripheral edges, 16,26; d is the inner diameter of a pon-
toon 35, i.e., the distance from that portion of top panel
4 that extends from the edge of baffle-panel 8 to periph-
eral edge 16 and that portion of bottom panel 6 that ex-
tends from the edge of baffle-panel 8 to peripheral edge
26, once transfer mattress 2 is inflated; x is the width of
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a baffle-panel 8; and π is the well known geometric/trig-
onometric constant having an approximate value of
3.14159.
[0020] The creation of an appropriately expanded pe-
ripheral pontoon 35 adjacent the ends of the transverse
baffle-panels 8 provides several advantages. It helps to
raise the sides of inflated transfer mattress 2, so as to
give the person supported thereon a feeling of security,
as well as, actual security in opposing rolling of the person
off the inflated device. In addition, the pronounced cur-
vature of pontoon 35 provides for a reduced contact area
between mattress 2 and the underlying support surface,
so as to reduce drag. A pair of substantially parallel pe-
ripheral pontoons 35, located at the ends of transverse
baffle-panels 8 provides a slight relative restriction to air
passing to the central chambers during inflation, thereby
decreasing the tendency of the device to "balloon", i.e.,
where the load is jacked or raised up so high that it be-
comes unbalanced on the footprint formed by the central
portion of mattress 2. Pontoons 35 also provide for effi-
cient feeding of low-pressure air to all the central cham-
bers defined by baffle-panels 8 at once, effectively en-
couraging more uniform inflation of those central cham-
bers, even while slightly restricting or slowing down the
feeding of air to them. Pontoons 35 also provide en-
hanced stiffness to the entire transfer mattress, making
it easier to handle when inflated. Thus forming pontoon
35 according to this relationship provides for significantly
improved sliding movement of transfer mattress 2 during
use.
[0021] It is to be understood that the present invention
is by no means limited only to the particular constructions
herein disclosed and shown in the drawings, but also
comprises any modifications or equivalents within the
scope of the claims.

Claims

1. A single patient, personal use patient transfer mat-
tress comprising:

- a top panel having a width, a length, and lon-
gitudinally oriented peripheral edges;
- a bottom panel having said width, said length,
and longitudinally oriented peripheral edges and
a plurality of perforations;
wherein said longitudinally oriented peripheral
edges of said top and bottom panels are seal-
ingly fastened to one another;
wherein said top and bottom panels are formed
from a sheet of film selected from the group con-
sisting of copolyester, copolyether, ethylene vi-
nyl acetate, fluorocarbon, polyamide, olefins,
polybutylene, polycarbonate, polyester, polysty-
rene, polyvinyl alcohol, polyvinyl chloride, poly-
vinyl fluoride, and polyvinylidene chloride; and
- a plurality of baffles each having a width and

a length and being attached to an inner surface
of said top panel and an inner surface of said
bottom panel so as to be transversely oriented
between said top panel and said bottom panel,
thereby defining a radially outwardly curved lon-
gitudinally extensive pontoon disposed between
an edge of said baffles and peripheral edges of
said top and bottom panels said radially out-
wardly curved longitudinally extensive perime-
ter pontoon having a width y that is determined
by the following relationship: 

wherein d comprises a height of said longitudi-
nally extensive pontoon, and 3 comprises said
width of said baffles.

2. A single patient, personal use transfer mattress ac-
cording to claim 1, wherein said top and bottom pan-
els are formed from a sheet of substantially perma-
nently stainable fabric formed from an entangled web
of fibers.

3. A single patient, personal use patient transfer mat-
tress according to claim 1, wherein said plurality of
baffles each comprise a substantially rectangular
sheet.

4. A single patient, personal use patient transfer mat-
tress according to claim 1, wherein said baffles are
fastened transversely to a portion of an inner surface
of said top sheet and to a portion of an inner surface
of said bottom sheet.

5. A single patient, personal use patient transfer mat-
tress according to claim 1, wherein said longitudinal-
ly oriented peripheral edges of said top and bottom
sheets are sealingly fastened along their interface.

6. A single patient, personal use patient transfer mat-
tress according to claim 5, wherein said sealingly
fastened interface comprises at least one of sewn,
glued, or heat and ultra sonic energy..

Patentansprüche

1. Einweg-Patiententransportmatratze, umfassend:

- eine Oberbahn mit einer bestimmten Breite,
einer bestimmten Länge und in Längsrichtung
ausgerichteten umlaufenden Kanten;
- eine Unterbahn mit dieser Breite, dieser Länge
und in Längsrichtung ausgerichteten umlaufen-
den Kanten und einer Mehrzahl von Öffnungen;
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wobei die in Längsrichtung ausgerichteten um-
laufenden Kanten der Oberbahn und der Unter-
bahn dichtend aneinander befestigt sind;
wobei die Oberbahn und die Unterbahn aus ei-
ner Filmbahn gebildet sind, ausgewählt aus der
Gruppe bestehend aus Copolyester, Copolye-
ther, Ethylenvinylacetat, Fluorcarbon, Poly-
amid, Olefinen, Polybutylen, Polycarbonat, Po-
lyester, Polystyren, Polyvinylalkohol, Polyvinyl-
chlorid, Polyvinyfluorid und Polyvinylidenchlo-
rid; und
- eine Mehrzahl von Trennwänden, jeweils von
einer bestimmten Breite und Länge und verbun-
den mit einer Innenfläche der Oberbahn und ei-
ner Innenfläche der Unterbahn, sodass sie zwi-
schen der Oberbahn und der Unterbahn quer
verlaufend ausgerichtet sind, wodurch ein radial
nach außen gebogener, sich in Längsrichtung
erstreckender Wulst ausgebildet ist, der zwi-
schen einer Kante der Trennwände und den um-
laufenden Kanten der Oberbahn und der Unter-
bahn angeordnet ist, wobei der radial nach au-
ßen gebogene und sich in Längsrichtung er-
streckende umlaufende Wulst eine Breite y be-
sitzt, die durch die folgende Beziehung be-
stimmt ist: 

wobei d die Höhe des sich in Längsrichtung er-
streckenden Wulstes und x die Breite der Trenn-
wände umfasst.

2. Einweg-Patiententransportmatratze nach Anspruch
1, wobei die Oberbahn und die Unterbahn aus einer
Bahn aus einer im Wesentlichen dauerhaft färbba-
ren Faser gebildet sind, die aus einem verwobenen
Fasergeflecht gebildet ist.

3. Einweg-Patiententransportmatratze nach Anspruch
1, wobei die mehreren Trennwände jeweils eine im
Wesentlichen rechtwinklige Bahn umfassen.

4. Einweg-Patiententransportmatratze nach Anspruch
1, wobei die Trennwände quer verlaufend an einem
Abschnitt einer Innenfläche der Oberbahn und an
einem Abschnitt einer Innenfläche der Unterbahn
befestigt sind.

5. Einweg-Patiententransportmatratze nach Anspruch
1, wobei die in Längsrichtung ausgerichteten umlau-
fenden Kanten der Oberbahn und der Unterbahn
entlang ihrer Kontaktfläche miteinander abdichtend
verbunden sind.

6. Einweg-Patiententransportmatratze nach Anspruch
5, wobei die abdichtend befestigte Kontaktfläche ge-
näht und/oder geklebt und/oder mittels Wärme und
Ultraschallenergie befestigt ist.

Revendications

1. Matelas de transfert de patient à usage personnel à
un seul patient, comprenant:

- un panneau supérieur présentant une largeur,
une longueur et des bords périphériques à orien-
tation longitudinale;
- un panneau inférieur présentant ladite largeur,
ladite longueur, et des bords périphériques à
orientation longitudinale, et une pluralité de per-
forations;
dans lequel lesdits bords périphériques à orien-
tation longitudinale desdits panneaux supérieur
et inférieur sont assemblés de façon étanche
les uns aux autres;
dans lequel lesdits panneaux supérieur et infé-
rieur sont formés à partir d’une feuille de film
sélectionnée dans le groupe composé de copo-
lyester, copolyéther, éthylène-acétate de vinyle,
fluorocarbone, polyamide, oléfines, polybutylè-
ne, polycarbonate, polyester, polystyrène, alco-
ol polyvinyle, chlorure de polyvinyle, fluorure de
polyvinyle, et chlorure de polyvinylidène; et
- une pluralité de chicanes présentant chacune
une largeur et une longueur et étant attachées
à une surface intérieure dudit panneau supé-
rieur et à une surface intérieure dudit panneau
inférieur de façon à être orientées transversale-
ment entre ledit panneau supérieur et ledit pan-
neau inférieur, définissant ainsi un ponton
s’étendant longitudinalement et incurvé radiale-
ment vers l’extérieur disposé entre un bord des-
dites chicanes et des bords périphériques des-
dits panneaux supérieur et inférieur, ledit ponton
au périmètre s’étendant longitudinalement et in-
curvé radialement vers l’extérieur présentant
une largeur y qui est déterminée par la relation
suivante: 

dans laquelle d désigne une hauteur dudit pon-
ton s’étendant longitudinalement, et x désigne
ladite largeur desdites chicanes.

2. Matelas de transfert de patient à usage personnel à
un seul patient selon la revendication 1, dans lequel
lesdits panneaux supérieur et inférieur sont formés
à partir d’une feuille de tissu pouvant être teint d’une
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manière sensiblement permanente composé d’une
bande de fibres emmêlées.

3. Matelas de transfert de patient à usage personnel à
un seul patient selon la revendication 1, dans lequel
ladite pluralité de chicanes comprennent chacune
une feuille sensiblement rectangulaire.

4. Matelas de transfert de patient à usage personnel à
un seul patient selon la revendication 1, dans lequel
lesdites chicanes sont fixées transversalement à
une partie d’une surface intérieure de ladite feuille
supérieure et à une partie d’une surface intérieure
de ladite feuille inférieure.

5. Matelas de transfert de patient à usage personnel à
un seul patient selon la revendication 1, dans lequel
lesdits bords périphériques à orientation longitudi-
nale desdites feuilles supérieure et inférieure sont
attachés de façon étanche le long de leur interface.

6. Matelas de transfert de patient à usage personnel à
un seul patient selon la revendication 5, dans lequel
ladite interface attachée de façon étanche comprend
au moins une interface cousue, collée ou scellée par
la chaleur et l’énergie ultrasonique.
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