
US 200701 14832A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2007/0114832 A1 

Voigt (43) Pub. Date: May 24, 2007 

(54) AIR CUSHION ARRANGEMENT FOR A (30) Foreign Application Priority Data 
PASSENGER SEAT 

Dec. 15, 2003 (DE)..................................... 103 58 9511 
(76) Inventor: Joachim Voigt, Nidderau (DE) 

Publication Classification 
Correspondence Address: 
ROBERT W. BECKER & ASSOCATES (51) Int. Cl. 
707 HIGHWAY 333 A47C 7/02 (2006.01) 
SUTE B (52) U.S. Cl. ........................................................ 297/.452.41 
TIJERAS, NM 87059–7507 (US) 

(21) Appl. No.: 10/583,172 (57) ABSTRACT 

(22) PCT Filed: Dec. 15, 2004 A passenger seat comprising a reclinable backrest that is 
(86). PCT No.: PCT/EPO4/14291 provided with a cover on its front side, and a foam-filled air 

cushion arrangement disposed below the cover and com 
S 371(c)(1), prising, relative to the backrest, at least one centrally dis 
(2), (4) Date: Jun. 15, 2006 posed air cushion and at least two side air cushions. 

  



Patent Application Publication May 24, 2007 Sheet 1 of 3 US 2007/0114832 A1 

  



Patent Application Publication May 24, 2007 Sheet 2 of 3 US 2007/0114832 A1 

  



Patent Application Publication May 24, 2007 Sheet 3 of 3 US 2007/0114832 A1 

  



US 2007/01 14832 A1 

AIR CUSHON ARRANGEMENT FOR A 
PASSENGER SEAT 

0001. The present invention relates to an air cushion 
arrangement for a passenger seat, in particular for a passen 
ger aircraft. 
0002 Passenger seats have a large number of require 
ments to fulfil, among which are the comfort requirements 
of the users. For example, with aircraft seats in the upright 
position the backrest must guarantee a lateral Support, while 
in a flat or fully prone position it should provide as far as 
possible a flat lying Surface similar to a mattress. In an 
intermediate position, which can be designated as a position 
of rest, a number of different selectable supports for the 
lumbar vertebral column or lumbar region is desirable. 
0003) From DE3607258A1 self-inflating cushions filled 
with foam material are known, which are arranged beneath 
the cover of an aircraft seat. These are used in the back and 
seat area to allow for an adaptation of the contour and 
thickness of the padding to the anatomical requirements of 
the user. No provision is made for separate adjustability of 
the central area and the side areas of the backrest. 

0004 From actual practice, passenger seats are known 
which are equipped with one or two lumbar or lumbar-dorsal 
cushions designed as air cushions. The aim with these 
cushions is to satisfy the different requirements for comfort 
solely by the variation of the air volume in this cushion. This 
succeeds with seats in motor vehicles, the backs of which are 
only used in an essentially upright position. With reclining 
seats or sleeping seats, such as in aircraft, this is not 
completely achieved. 
0005. The object of the present invention is therefore to 
provide a passenger seat which presents more extensive 
adjustment possibilities. 
0006. This object is resolved by a passenger seat with the 
features of Claim 1. 

0007 Because the passenger seat is provided with a 
reclinable backrest that is provided with a cover on the front 
side and with a foam-filled air cushion arrangement disposed 
under the cover, Such that the air cushion arrangement has at 
least one centrally located air cushion and two lateral air 
cushions, the contour of the backrest can be varied in the 
horizontal direction. Accordingly, a shell shape can be 
attained to provide lateral Support in a generally vertical 
position as well as a wholly or almost flat form in a 
recumbent position of the backrest. 
0008. The attainment of a flat contour is further simpli 
fied if the backrest has a concave back recess arranged under 
the cover, which recess in the inflated state is essentially 
filled by the central air cushion. Preferably, the lateral air 
cushions in the evacuated State are arranged essentially flat 
beneath the cover. In the evacuated State in particular, 
together with the central air cushion arranged between the 
lateral air cushions in the inflated State, they can form an 
essentially flat surface. 
0009 For a shell-shaped contour of the backrest, it is 
advantageous if the lateral air cushions delimit the central air 
cushion and in the inflated State have a lesser thickness close 
to the air cushion than in an area facing away from the 
central air cushion. Preferably, the lateral air cushions are 
designed in Such away that in the inflated State they continue 
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laterally the concave shape of the back recess and the 
evacuated central air cushion located in it laterally in an 
essentially uninterrupted manner. 

0010. The subjectively pleasant impression of a fixed 
cover material is enhanced if the cover is secured in a 
detachable but pull-resistant manner at least to the lateral air 
cushions, and preferably also to the central air cushion, so 
that, when an air cushion is evacuated, the cover remains in 
contact with it. 

0011 Simple operation or an automatic actuation of the 
air cushions is made possible if the air cushions, as a 
function of a control arrangement, can be connected to a 
device for the creation of a vacuum. Provision can be made 
for the air cushions to be self-inflating. The air cushions, as 
a function of a control unit, can be connected to a device for 
the generation of compressed air. 

0012. Additional comfort can be achieved by providing 
in the lower lumbar vertebral column region of the backrest 
at least one further lumbar air cushion between the central 
air cushion and the cover which can be inflated indepen 
dently of the central air cushion. Rapid inflating and emp 
tying of this air cushion is promoted if the lumbar air 
cushion is not filled with foam material. 

0013 With a method according to the invention for the 
adjustment of a passenger seat, in particular with a seat with 
the preceding features, the following steps are provided: 

0014) a) Evacuation of at least one of the air cushions 
centrally arranged in the backrest and inflation of at least 
two lateral air cushions located laterally next to the air 
cushion for the forming of a shell shape in an upright 
position of the backrest; 

00.15 b) Partial inflation of the central air cushion and 
partial evacuation of the lateral air cushions in an inclined 
position of the backrest; and 

0016 c) Evacuation of the lateral air cushions and infla 
tion of the central air cushion to form an essentially flat 
lying Surface in a lying position of the backrest. 

0017 Provision can be made for the method steps a) to c) 
to be carried out by a control unit automatically as a function 
of the inclination angle of the backrest. 

0018. In this way, the automatic transition from a con 
toured backrest to a flat seat surface can be achieved. 

0019. An embodiment of the invention is described here 
inafter on the basis of the drawings. These show: 

0020 FIG. 1: The air cushion arrangement in the backrest 
of a passenger seat according to the invention in a diagram 
matic representation with the cover material removed; 

0021 FIG. 2: The backrest according to FIG. 1 in the 
upright position with shell-shaped contour; FIG. 3: A cross 
section through the backrest according to FIG. 2 along the 
line III III: 

0022 FIG. 4: The backrest according to FIG. 1 in a 
horizontal lying position with flat contour, 

0023 FIG. 5: The backrest according to FIG. 4 in a 
cross-section along the line V. V., and 
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0024 FIG. 6: The backrest according to FIG. 1 in four 
different operating states of the lumbar cushions, which can 
be run through in cyclical fashion. 
0.025 FIG. 1 shows a backrest 1 of an aircraft passenger 
seat, in a diagrammatic representation. The backrest 1 has a 
total of four air cushions filled with foam material in the area 
of the lower back level, namely an uppercentral air cushion 
2, a lower central air cushion 3, and two lateral air cushions 
4. The air cushions 2-4 are partially covered on their side 
facing the passenger's back by two additional lumbar or 
lumbar-dorsal cushions 5 and 6. 

0026. For a better illustration of the position of the air 
cushions 2-4 relative to one another, the contours of these air 
cushions are represented as transparent. In a real embodi 
ment, in the individual overlap areas the air cushions 2 and 
3 are located above the lateral air cushions 4. 

0027. In addition, in a complete embodiment the backrest 
1 is Surrounded with a cover material and a further padding, 
so that the air cushions 2-6 are not identifiable. 

0028 FIG. 2 shows the backrest 1 in an upright position, 
such as is provided for with aircraft during the takeoff and 
landing phases. In this position, the central air cushions 2 
and 3 are largely evacuated, so that they are flat in contact 
with the backrest 1. The lateral air cushions 4 are inflated 
and in this way form a Support left and right of the central 
area, in which the passenger's back is located. 
0029. A cross-section along the line III—III is repre 
sented in FIG. 3. It can be seen that the backrest 1 has a 
recess 10, into which the evacuated air cushion 2 is secured. 
The lateral air cushions 4 in the inflated state supplement the 
recess 10, due to their wedge shape, to form a shell shape, 
which guarantees the desired seating comfort and in par 
ticular the lateral guidance. 
0030) In FIG. 4, the backrest 1 is represented in a 
completely horizontal position, as is provided for with 
sleeping chairs. In this position, the lateral air cushions 4 are 
completely evacuated, while the central air cushions 2 and 
3 are inflated. FIG. 5 shows the cross-section along the line 
V V in FIG. 4. It can be seen that the backrest 1 has an 
almost horizontal flat surface due to the evacuated side air 
cushions 4 and the inflated central air cushion 2. In particu 
lar, the recess 10, which, with the backrest 1 upright, allows 
for the shell shape represented in FIG. 2, is completely filled 
by the air cushion 2. Together with the other padding of the 
backrest 1 and the seat Surface, not shown, in the horizontal 
position an essentially flat mattress-like lying Surface is 
therefore obtained. 

0031 Finally, FIG. 6 shows the backrest 1 in four dif 
ferent operational states a), b), c) and d). In each case, a 
perspective diagrammatic representation and a side view are 
shown. 

0032. In FIG. 6a), irrespective of the operational state of 
the foam-filled air cushions 2-4, the lumbar cushions 5 and 
6 are the main representation. In the operating state a) the 
upper lumbar cushion 5 is inflated, while the lower lumbar 
cushion 6 is emptied. The operational state b) shows both 
lumbar cushions 5 and 6 in the inflated state. The operational 
state c) shows the upper lumbar cushion 5 in the emptied 
state and the lower lumbar cushion 6 in the inflated state. 
Finally, FIG. 6d) shows how both lumbar cushions 5 and 6 
are emptied. 
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0033. In practice, the air cushion system described in this 
way is operated as follows. The foam-filled air cushions 2-4 
cause the effect of contouring of the backrest in different 
inclination states. For example, when the aircraft takes off 
the backrest 1 is initially set upright as shown in FIG. 2. The 
lateral air cushions 4 are inflated, while the air cushions 2 
and 3 are evacuated. The shell form is derived as shown in 

FIG. 3, which is regarded as especially comfortable due to 
the passenger experiencing a lateral Support. If the backrest 
is now inclined by the passenger, an electronic control unit 
causes a change to the filling state of the air cushions 2-4. 
The side air cushions 4 are in this situation partially emptied 
by being connected to a vacuum pump and as a result 
become somewhat flatter. The air cushions 2 and 3 are filled 
slightly. The contouring is on the whole drawn back as a 
result, a certain contouring, however, remaining. This is 
designated as the high position. If the backrest is inclined 
further, the sleeping position is finally reached. In this 
position, which is shown in FIG. 4, the side cushions 4 are 
fully evacuated and therefore flat, while the air cushions 2 
and 3 are inflated to the extent that they fill out the recess 10 
and form a padded horizontal lying Surface which is overall 
yielding and which is Supplemented by the seat Surface and 
the foot rest, not shown. 

0034). If the backrest is raised again after the sleeping 
position, the procedures described to change the degree of 
filling of the air cushions 2-4 are carried out in reverse order. 
It is preferable for the filling and evacuation procedures to 
be carried out automatically as a function of the inclination 
of the backrest 1, so that the passenger does not have any 
possibility of interfering in the controlling of these four air 
cushions. 

0035) To increase the seat comfort, the lumbar system 
shown in FIG. 6 is provided. With this system, on the one 
hand, as a massage function the cycle can be selected which 
is shown in FIGS. 6 a)-6d). These four operating states are 
run through cyclically, as a result of which the area of the 
passenger's lower back is massaged and manifestations of 
fatigue or tension states during long flights are avoided. The 
passenger also has the possibility of inflating the lumbar 
cushions 5 and 6 statically and selectively, so that the desired 
support of the lumbar vertebral column is achieved. This 
function can be undertaken independently of the control of 
the air cushions 1-4, since the lumbar cushions 5 and 6, in 
a preferred embodiment, are not filled with foamed material 
and filling and emptying can therefore be carried out rela 
tively quickly, while with the foam-filled air cushions 24 the 
evacuation and filling procedure takes place relatively 
slowly. 

0036 Finally, provision is made with the air cushions 
described for the cover arranged over them to be connected 
in a pull-resistant but detachable manner to the cushions 2-4, 
for example by means of a self-adhering strip (Velcro strip). 
This connection leads to the situation that, on the evacuation 
of the air cushions 2-4, the cover material follows the air 
cushion. This prevents the cover material from being 
arranged in an undefined manner when the air cushion is 
evacuated. 
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1-14. (canceled) 
15. A passenger seat comprising: 
a reclinable backrest that is provided with a cover on a 

front side thereof, and 
a foam-filled air cushion arrangement disposed below said 

cover and comprising, relative to said backrest, at least 
one centrally disposed air cushion and at least two side 
air cushions. 

16. A passenger seat according to claim 15, wherein said 
backrest is provided with a concave back recess below said 
cover, and wherein said recess is essentially filled by said at 
least one centrally disposed air cushion in an inflated State of 
the latter. 

17. A passenger seat according to claim 16, wherein said 
at least two side air cushions border against said at least one 
centrally disposed air cushion, and wherein in an inflated 
state said at least two side air cushions are less thick in a 
region adjacent to said at least one centrally disposed air 
cushion than in a region remote from said at least one 
centrally disposed air cushion. 

18. A passenger seat according to claim 16, wherein in an 
inflated state said at least two side air cushions laterally 
continue the concave shape of said back recess and of 
evacuated ones of said at least one centrally disposed air 
cushion disposed in said backrest in an essentially uninter 
rupted manner. 

19. A passenger seat according to claim 16, wherein in an 
evacuated State said at least two side air cushions are 
disposed essentially flat below said cover. 

20. A passenger seat according to claim 16, wherein said 
at least two side air cushions, in an evacuated State, and said 
at least one centrally disposed air cushion, in an inflated 
state, together form an essentially flat Surface. 

21. A passenger seat according to claim 16, wherein said 
cover is secured in a pull-resistant yet detachable manner to 
at least said at least two side air cushions so that upon 
evacuation of an air cushion said cover remains in contact 
therewith. 

22. A passenger seat according to claim 21, wherein said 
cover is also secured in a pull-resistant yet detachable 
manner to said at least one centrally disposed air cushion. 

23. A passenger seat according to claim 15, wherein said 
air cushions are adapted to be connected to a device for 
generating a vacuum as a function of a control unit. 
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24. A passenger seat according to claim 16, wherein said 
air cushions are self-inflating. 

25. A passenger seat according to claim 15, wherein said 
air cushions are adapted to be connected to a device for 
generating compressed air as a function of a control unit. 

26. A passenger seat according to claim 16, wherein at 
least one further lumbar air cushion is provided in a lower 
lumbar vertebral column region of said backrest between 
said at least one centrally disposed air cushion and said 
cover, and wherein said at least one further lumbar air 
cushion is adapted to be inflated independently of said at 
least one centrally disposed air cushion. 

27. A passenger seat according to claim 26, wherein said 
at least one further lumbar air cushion is not filled with foam 
material. 

28. A method of adjusting a passenger seat, including the 
steps of 

providing a backrest having a cover on a front side thereof 
and a foam-filled air cushion arrangement disposed 
below said cover and comprising, relative to said 
backrest, at least one centrally disposed air cushion and 
at least two side air cushions; 

evacuating at least one of said at least one centrally 
disposed air cushion and inflating at least two of said at 
least two side air cushions to form a shell shape in an 
upright position of said backrest; 

partially inflating said at least one centrally disposed air 
cushion and partially evacuating at least two side air 
cushions in an inclined position of said backrest; and 

evacuating at least two side air cushions and inflating at 
least one centrally disposed air cushion to form an 
essentially flat resting Surface in a lying position of said 
backrest. 

29. A method according to claim 28, which includes the 
step of automatically carrying out said evacuating and 
inflating steps via a control unit as a function of an angle of 
inclination of said backrest. 


