
US 20070120400A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2007/0120400 A1 

Westh et al. (43) Pub. Date: May 31, 2007 

(54) SEAT CONSTRUCTION 

(75) Inventors: Gustav Westh, Mullsjo (SE); Jari 
Saren, Norrahammar (SE); Nino Gasic, 
Huskvama (SE); Peter Oberg, Sandhem 
(SE) 

Correspondence Address: 
MERCHANT & GOULD PC 
PO. BOX 2903 
MINNEAPOLIS, MN 55402-0903 (US) 

(73) Assignee: Kongsberg Automotive AB, Mullsjo 
(SE) 

(21) Appl. No.: 10/574,654 

(22) PCT Filed: Sep. 29, 2004 

(86) PCT No.: PCT/SE04/01389 

§ 371(c)(1), 
(2), (4) Date: Apr. 4, 2006 

(30) Foreign Application Priority Data 

Oct. 10, 2003 (SE) ................................... .. SE0302699-4 

70 

Publication Classi?cation 

(51) Int. Cl. 
A47C 31/00 (2006.01) 

(52) Us. or. ............................... ..297/180.13;297/180.14 

(57) ABSTRACT 
The invention relates to a seat construction comprising a seat 
cushion part and a backrest part, and: a presence sensor for 
detecting at least the presence of a person or an object placed 
in the said seat construction, means for ventilating the seat 
construction comprising at least one duct through the said 
presence sensor and at least one air passage through the rest 
of the seat construction, and a device for feeding an air 
current through the said air passage and through the said 
duct for ventilation of a predetermined region adjacent to the 
seat construction. According to the invention, the seat con 
struction comprises a layer of an air-distributing material 
disposed between the said presence sensor and the said 
air-current-feeding device, Whereby a How path is provided 
for the said air current through the air passage, the duct, the 
said layer of air-distributing material and the said air 
current-feeding device. As a result of the invention, an 
improved seat construction is provided, having a presence 
sensor, Which also alloWs ventilation of the vehicle seat in an 
advantageous manner. 

/7 



Patent Application Publication May 31, 2007 Sheet 1 0f 2 US 2007/0120400 A1 

FIG. 7 



Patent Application Publication May 31, 2007 Sheet 2 0f 2 US 2007/0120400 A1 



US 2007/0120400 A1 

SEAT CONSTRUCTION 

TECHNICAL FIELD 

[0001] The invention relates to a seat construction com 
prising a seat cushion part and a backrest part, and a 
presence sensor for detecting at least the presence of a 
person or an object placed in the said seat construction, 
means for ventilating the seat construction comprising at 
least one duct through the said presence sensor and at least 
one air passage through the rest of the seat construction, and 
a device for feeding an air current through the said air 
passage and through the said duct for ventilation of a 
predetermined region adjacent to the seat construction. 

PRIOR ART 

[0002] In modern-day motor vehicles, for example private 
cars, various types of safety devices are used for the pas 
sengers in the motor vehicle. For example, seat belts and 
airbags are used to increase safety for the passengers. 

[0003] An airbag can be placed, for example, in the 
steering Wheel hub of a vehicle, in order to protect the driver 
of the vehicle, and in the dashboard, in order to protect a 
passenger in the front passenger seat of the vehicle. 
Although, for example, an airbag Which is placed in the 
dashboard in front of the front passenger seat can offer good 
protection for a passenger in this seat, a problem arises from 
the fact that the airbag can also cause injury if the passenger 
is sitting, for example, in a heavily forWard-leaning position 
or if there is a rear-facing child seat placed in the passenger 
seat. 

[0004] A traditional airbag is optimiZed in terms of its 
protective effect for a person of normal build and Weight 
and, not least, a normal sifting position of a passenger in the 
particular seat. In the event of deviations from these normal 
conditions, an activated airbag can therefore cause injury to 
the passenger. 

[0005] As a result of the above problems, special presence 
sensors have been produced, intended, for example, for the 
passenger seat in the front of a vehicle. The purpose of such 
a presence sensor is to detect Whether a person is sitting in 
the particular seat and - if so - expediently also to detect and 

record additional parameters such as, for example, the 
Weight, Weight distribution and posture of the person. The 
presence sensor is further connected to an electronic control 
unit for the recording of detected parameters. In this Way, 
detected information from the presence sensor can be used 
to regulate the process for activating an airbag. For example, 
the airbag can be activated With reduced poWer, i.e. With a 
reduced quantity of gas Which is generated as it is in?ated, 
if a person is sitting leaning forWard in the seat. Likewise, 
the airbag can be fully prevented from being released if there 
is a rear-facing child seat placed in the seat. In addition, the 
time period for the in?ation of the airbag can be controlled 
in dependence on, for example, the Weight and posture of the 
passenger. 

[0006] According to the prior art, a presence sensor of the 
aforementioned type can be made up of a bladder Which is 
?lled With silicone and Which is positioned inside the seat 
cushion part of the particular seat. The bladder then has an 
extent Which substantially corresponds to the region in 
Which the passenger is expected to sit in the seat. The Weight 
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and the Weight distribution resulting from a passenger sitting 
in the seat can then be detected With the aid of a pressure 
transducer in the bladder and can further be recorded in an 
electronic control unit. As stated above, the recorded infor 
mation can afterwards be used for optimal control of an 
airbag should it be activated in a collision. 

[0007] A presence sensor of the aforementioned type is 
previously knoWn through patent document US. Pat. No. 
6286861. 

[0008] In order to make optimal use of a presence sensor 
of the knoWn type, an analysis is normally made of the seat 
type in Which it is intended to be used, especially as regards 
the pressure changes Which occur in the presence sensor in 
a variety of occurring situations With regard to Weight, 
Weight distribution, posture, etc. of a passenger in this seat 
type. Recorded values from this analysis With respect to 
pressure changes occurring in the presence sensor as a result 
of various operating scenarios can then be stored and can 
constitute a norm for the particular seat type and then, during 
running, be used for comparisons With actual measured 
values. In this Way, the process for activating an airbag can 
be optimally regulated. 

[0009] In such an analysis, or charting, of the Working of 
a presence sensor in a certain seat type, there are normally 
certain regions in a ?tted presence sensor Which do not 
produce any altered measured signal from the pressure 
transducer, even if the Weight, Weight distribution, etc. of the 
passenger Were to change. Such regions, Which do not 
actually contribute to the information for the detection 
carried out With the aid of the presence sensor, are usually 
referred to as “dead Zones”. 

[0010] Since the dead Zones do not contribute to the result 
from the measurement With the presence sensor, they can be 
physically removed from the rest of the presence sensor. In 
this Way, a presence sensor can comprise, for example, one 
or more ducts, the placement of Which corresponds to the 
positions of the respective dead Zone. These ducts thus 
constitute openings straight through the presence sensor and 
can be used, for example, for draWing cabling through the 
presence sensor, Which is an advantage from the stuffing 
vieWpoint. 
[0011] Similarly, other components can also be positioned 
in the seat such that bene?t can be gained from the created 
openings in the dead Zones. 

[0012] A problem With a construction of the aforemen 
tioned type, having ducts in the presence sensor in positions 
corresponding to the aforementioned dead Zones, arises 
from the fact that these positions are only able to be 
determined once the complete seat construction is ?nished 
and has been analysed in the aforementioned manner, i.e. 
only once it has been established hoW a certain presence 
sensor operates in a certain seat construction. This means 
that the correct positions in Which possible cabling or 
additional components are to be ?tted cannot be knoWn in 
advance. This makes the design, shaping and stuffing of the 
complete seat and its various integral components more 
dif?cult. 

DISCLOSURE OF THE INVENTION 

[0013] An object of the invention is to provide an 
improved seat construction comprising a presence sensor of 
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the type Which includes dead Zones of the aforementioned 
type, especially With a vieW to enabling, from the functional 
aspect, correct installation of an additional component adja 
cent to the presence sensor. 

[0014] The invention is particularly suitable for use in 
those seat constructions Which are ventilated, i.e. in Which 
the additional component is constituted by a fan or a 
corresponding device for generating an air ?oW through the 
seat construction. 

[0015] The aforementioned object is achieved by means of 
a device of the type stated in the introduction, Which is 
characterized in that the seat construction comprises a layer 
of an air-distributing material disposed betWeen the said 
presence sensor and the said air-current-feeding device, 
Whereby a How path is provided for the said air current 
through the air passage, the duct, the said layer of air 
distributing material and the said air-current-feeding device. 

DESCRIPTION OF THE FIGURES 

[0016] The invention Will noW be described With reference 
to a preferred embodiment and the appended ?gures, in 
Which: 

[0017] FIG. 1 shoWs in simpli?ed form a vehicle seat 
having a presence sensor Which can be used in the control of 
an airbag, 

[0018] FIG. 2 shoWs a top vieW ofa presence sensor, and 

[0019] FIG. 3 shoWs a cross-sectional vieW along the 
section A-A in FIG. 2, illustrating the basic principles behind 
the present invention. 

PREFERRED EMBODIMENT 

[0020] The invention Will noW be described ?rstly With 
reference to FIG. 1, Which is a simpli?ed perspective vieW 
of a seat in the form of a vehicle seat 1 for, for example, 
private cars, lorries, buses and other vehicles. In a manner 
Which is substantially previously knoWn, the vehicle seat I 
is made up of a seat cushion part 111 and a backrest part 1b, 
the seat cushion part 111 being provided With a presence 
sensor 2 for detecting at least Whether there is a person or an 
object present in the vehicle seat 1. Expediently, the pres 
ence sensor 2 is also used to generate signals Which indicate 
not only the possible presence, but also the Weight and 
Weight distribution of a passenger or an object in the seat 1. 

[0021] The presence sensor 2 is per se of a previously 
knoWn type and is formed by a bladder ?lled With suitable 
medium, preferably silicone. The presence sensor 2 is ?tted 
inside the structure of the vehicle seat 1 in a manner Which 
is not shoWn in detail, but Which expediently makes use of 
a sheet-metal pan or spring mat forming a frame for the 
vehicle seat 1. The presence sensor 2 can further be provided 
With a disc (not shoWn) made of hard plastics material, 
Which acts as a pressure-equalizing component ?tted 
beneath the presence sensor 2. Beneath this plastics disc, a 
layer (not shoWn) of a suitable felt material may additionally 
be disposed, Which in this case aims to protect the structure 
from Wear. 

[0022] Disposed adjacent to the presence sensor 2 there is 
a pressure transducer 3. This pressure transducer 3 is, in turn, 
connected to an electronic control unit 4. The control unit 4 
can be constituted by a separate unit or can functionally be 
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integrated in a control unit present in the vehicle. On the 
basis of recorded values relating to the pressure p in the 
presence sensor 2, Which are measured With the aid of the 
pressure transducer 3, the control unit 4 can be set up 
suitably to control the activation of an airbag 5 disposed in 
the vehicle. For example, a gas generator 6 belonging to the 
airbag 5 can be controlled With suitably chosen poWer, 
alternatively With a suitably chosen time period for bloWing 
in the gas from the gas generator 6, in dependence on 
measured pressure signals Which, per se, constitute indica 
tions of Weight, posture, etc. of a passenger in the vehicle 
seat 1. 

[0023] In connection With the design and production of the 
vehicle seat 1, an extensive testing and analysis is normally 
made of the results of the signals generated by the presence 
sensor 2, i.e. of hoW different imaginary situations in Which 
passengers and objects of different Weight, Weight distribu 
tion, etc. are placed in the vehicle seat 1 lead to different 
corresponding detected pressure values Where detection is 
effected With the aid of the pressure transducer 3. This 
testing is used to create a set of charted values, Which are 
used in controlling the airbag 5. According to What Was 
described in the introduction, such a testing can also be 
expected to result in certain regions of the presence sensor 
2 not being able to make any contribution to the measure 
ments With the pressure transducer 3, i.e. the signals from 
the pressure transducer 3 do not change, even if the load and 
the Weight distribution acting against the presence sensor 2 
are changed. Such regions are referred to as “dead Zones” 
and thus make no relevant contribution to the information 
from the pressure transducer 3. That part of the presence 
sensor 2 Which corresponds to a dead Zone can in this case 
be removed. Such a dead Zone 7 is shoWn diagrammatically 
in FIG. 1 and is constituted by a duct through the presence 
sensor 2. 

[0024] The invention is not limited to any speci?c con 
?guration, number or speci?c dimensions of such dead 
Zones, but can be applied in connection With different types 
of presence sensors Which alloW a certain part to be 
removed, for example in the manner shoWn in FIG. 1. 

[0025] The dead Zone 7 illustrated in FIG. 1 is also shoWn 
in FIG. 2, Which is a top vieW of the presence sensor 2. The 
duct corresponding to the dead Zone 7 can be used, for 
example, to feed through an electric cabling. The present 
invention is speci?cally intended, hoWever, for those situa 
tions in Which the vehicle seat 1 is of the type Which Will be 
set up to ventilate the top surface of the seat, Which is done 
for comfort and safety reasons in a vehicle. Both the driver’s 
seat and other vehicle seats can in this case be set up to 
ventilate the surface of the seat through the bloWing-in or 
extraction of air. In such seats there is a need to use a fan or 
corresponding device to feed an air current through the seat, 
more precisely past the surface of the seat so that it can be 
ventilated. More precisely, there is then a desire to ventilate 
a certain predetermined region 10 adjacent to the surface of 
the seat cushion part 111 , i.e. Where a passenger normally 
sits. 

[0026] FIG. 3 is a cross-sectional vieW from the front of 
the seat cushion part 111 of the vehicle seat 1, along the 
sectional line A-A indicated in FIG. 2. As can be seen from 
FIG. 3, the seat cushion part 111 is made out of a foam 
material 8. Modem-day seats are normally produced by 
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so-called cold-foaming, Which is a known production 
method for producing soft, elastic foam plastic. The foam 
material 8 for the precast parts Which are used as the seat 
cushion part 111 and backrest part 1b respectively is also 
referred to as comfort foam and, as can be seen from FIG. 
3, is con?gured With a number of4expediently tWo or 
moreithrough-channels 9, Which aim to alloW the passage 
of an air current through the vehicle seat 1. 

[0027] The invention aims, in particular, to alloW an 
effective passage of an air current from the surface of the 
seat cushion part 111 , and onWard out to the surroundings, 
With the aid of a fan 10 disposed on the bottom side of the 
seat cushion part 111 . According to the embodiment shoWn 
in FIG. 3, the fan 10 is therefore of the suction-fan type. In 
order to alloW passage of an air current, a ?rst layer 11 of an 
air-distributing material is further disposed on top of the 
presence sensor 2. The air current Which is conducted doWn 
through the openings 9 Will reach the said ?rst layer 11 of 
air-distributing material and is then spread in different 
directions so that the air current is distributed over substan 
tially the Whole of the surface in Which the said air 
distributing material is found. More particularly, it can be 
stated that the ?rst layer 11 of air-distributing material 
alloWs passage of air in substantially the same direction as 
the plane along Which the top side of the seat cushion part 
111 is orientated, i.e. substantially in the transverse direction 
relative to the direction of the openings 9. 

[0028] According to What has been explained above, there 
is additionally a dead Zone 7 present in the presence sensor 
2. In this dead Zone 7 a corresponding opening is made, i.e. 
a duct Which alloWs passage of air in either direction through 
the presence sensor 2. With reference to FIG. 3, it can be 
noted that a basic principle behind the present invention is 
that a second layer 12 of air-distributing material is disposed 
beneath the presence sensor 2. More precisely, the said 
second layer 12 is arranged With dimensions Which at least 
overlap the positions of the dead Zone 7, on the one hand, 
and the position of the fan 10, on the other hand. This 
arrangement alloWs an air current to be fed from the surface 
of the seat cushion part 111 and through the Whole of the seat 
cushion part 111 and then further out from the bottom side of 
the seat cushion part 111 (as indicated by arroWs in FIG. 3). 
The air is thus conducted With the aid of the fan 10 from the 
top side of the seat cushion part 111 , through the channels 9 
in the foam material 8 and onWard to the topmost layer 11 
of air-distributing material. Moreover, the fact that the 
second layer 12 of air-distributing material is disposed 
beneath the presence sensor 2 alloWs an air passage from the 
top side of the seat cushion part 111 , through the ?rst layer 
11 of air-distributing material, through the dead Zone 7 and 
onWard through the second layer 12 of air-distributing 
material, after Which the air current reaches the fan 10 and 
can be fed out to the surroundings. The How path of the air 
is indicated diagrammatically in FIG. 3 With the aid of 
arroWs. 

[0029] The invention offers a substantial advantage in that 
the fan 10 can be placed in any chosen position in connec 
tion With the design of the vehicle seat 1. In other Words, the 
particular seat 1 can be designed in such a Way that the 
position of the fan 10 can be determined in advance, in 
principle fully irrespective of Where the dead Zones in the 
seat 1 end up being situated. A, from the functional aspect, 
correct installation of the fan 10 in relation to the presence 
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sensor 2 is thus alloWed, despite the fact that these compo 
nents are not, per se, positioned directly adjacent to each 
other, but instead a How path for the air current is alloWed 
through the second layer 12 of air-distributing material. 

[0030] The tWo layers 11, 12 of air-distributing material 
are expediently of similar type, having a porous ?brous 
structure made of relatively thin ?bres Which are relatively 
sparsely placed in an asymmetrical, three-dimensional net 
Work structure so that air supplied to the ?bre netWork is 
duly distributed. This air-distributing material is not signi? 
cantly compressed When someone sits doWn in the seat, so 
that its Working is not then signi?cantly affected in this 
situation. The air-distributing material further alloWs air 
?oW both along and transversely to the principal extent of 
the seat cushion part, and also air How in intermediate 
directions. 

[0031] As the air-distributing material, so-called “spacer 
material”, altematively “3D-Weave”, is used. Other suitable 
materials are rubberized hair, reticulated foam, so-called 
cross-?bres or other suitable ?bres. The invention is not 
limited to any speci?c material, but can be realiZed With the 
materials Which are suitable for providing the described 
air-distributing function. 

[0032] The invention is not limited to the above-stated 
embodiment, but can be varied Within the scope of the 
folloWing claims. For example, the invention is not limited 
to use With a suction fan, but can alternatively be imple 
mented With a bloWing fan. 

[0033] Furthermore, the invention is not limited to a seat 
cushion part of a vehicle seat, but can also, in principle, be 
implemented in a backrest part. 

[0034] The principle behind the invention can also, in 
principle, be implemented in a simpli?ed form Without 
utiliZing the topmost layer 11 of air-distributing material. In 
such an embodiment, the channels through the comfort foam 
are expediently positioned in such a Way that air passage 
through a dead Zone in the presence sensor is alloWed in a 
correct manner. 

[0035] The aforementioned plastics layer (not shoWn) 
Which can be ?tted beneath the presence sensor can either be 
placed directly beneath the presence sensor 2, i.e. betWeen 
the presence sensor 2 and the underlying layer 12 of air 
distributing material, or beneath the said layer 12 of air 
distributing material. In the former case, there is expediently 
an opening in the plastics layer corresponding to the position 
of the dead Zone 7, and, in the latter case, there is expedi 
ently an opening in the plastics layer corresponding to the 
position of the fan 10. 

[0036] In general terms, it can also be stated that the 
invention is not limited to seat constructions only for 
vehicles, but can also be applied to other types of ventilated 
seats. 

1. Seat construction comprising a seat cushion part and a 
backrest part and: a presence sensor for detecting at least the 
presence of a person or an object placed in the said seat 
construction, means for ventilating the seat construction 
comprising at least one duct through the said presence 
sensor and at least one air passage through the rest of the seat 
construction, and a device for feeding an air current through 
the said air passage and through the said duct for ventilation 
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of a predetermined region adjacent to the seat construction, 
Wherein the seat construction comprises a layer of an 
air-distributing material disposed betWeen the said presence 
sensor and the said air-current-feeding device, Whereby a 
How path is provided for the said air current through the air 
passage, the duct, the said layer of air-distributing material 
and the said air-current-feeding device. 

2. Seat construction according to claim 1, Wherein the said 
presence sensor is additionally set up to detect the Weight 
and the Weight distribution of the said person or object. 

3. Seat construction according to claim 1, Wherein the said 
presence sensor comprises a pressure transducer. 

4. Seat construction according to claim 3, Wherein the said 
pressure transducer comprises a connection to a control unit 
for controlling the Working of an airbag in dependence on 
detected signals from the said presence sensor. 
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5. Seat construction according to claim 1, Wherein the said 
air-current-feeding device is constituted by a suction fan. 

6. Seat construction according to claim 1, Wherein the said 
air-current-feeding device is constituted by a bloWing fan. 

7. Seat construction according to claim 1, Wherein the said 
layer of air-distributing material has its extent along the 
bottom side of the said presence sensor and in that the said 
air-current-feeding device is connected to the said layer of 
air-distributing material. 

8. Seat construction according to claim 1, Wherein an 
additional layer of air-distributing material is arranged With 
its extent on top of the said presence sensor. 


