| proved Foam Spring For Pillows, Cushions, Mattresses O The Like and a
Met hod for Manufacturing such a Foam Spring FI ELD OFTHE | NVENTI ON [ 0001]
The presewd 20rviemd3don concerns an i nproved foam spri ng, PCO/BE20MI00QISAr an

i mproved foamspring with a tubular resilient body nade of foamw th hol es
extending inwards fromthe outside and which can be applied in the core of
pillows, mattresses, arncthair cushions or the |ike. [0002] The invention
al so concerns a nethod for nmanufacturing such an inproved foam spring.
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mai nly consists of a tubular body, nade of synthetic foam material or the
i ke, wher etzpLn OeTHRENVENTIONEe body di spl ays a nunber of hollows in
staggered symmetry, the cross-sectional surface of which varies from
practically zero at the inner wall of the body, to a maxi numvalue at the
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provided with hol es extending inwards fromthe outside, characterised in
that it corBACKGRQUNDWFTHEINVENTIOMhi ch is surrounded by the body. [0006] As
opposed to an elastic -springy material consisting of only foam it is

cl ai med th%oonﬁ :

Foam springs are known for example from Europeén Patent Publication EP 0.001.469,
teaching an elastic spring element and a method to produce the same, characterised by the fact
that it mainly consists of a tubular body, made of synthetic foam material or the like, whereby the
wall of the body displays a number of hollows in staggered symmetry, the cross-sectional surface of
which varies from practically zero at the inner wall of the body, to a maximum valug at the outer

wall, ho load being applied.

[0004] In order to establish the desired resilience of the spring, it is taught to fit at least one
core of elastic springy material in aforesaid tubular body, whereby the diameter of the former mainly

corresponds to the internal diameter of the tubular body.

[0005] Also known from European Patent Publication EP 0.624.332 is an elastic springy element
which comprises a tubular foam body which is provided with holes extending inwards from the

outside, characterised in that it comprises a wire spring which is surrounded by the body.

[0006] As opposed to an elastic springy material consisting of only foam, it is claimed that no
hardness loss occurs with a fatigue. test when using normal and therefore cheaper types of foam for

the construction of the tubular body.



har dness | oss occurs with a fatigue test when using normal and therefore
cheaper types of foamfor the construction of the tubular body.[0007] Known
in the arwoizsioai2s333from U. S. Publ i shed Patent Applicati ecTHI060902002468 a
met hod for manufacturing a tubular resilient body for pillows, mattresses
and the |ike which nethod consists in providing slits in a foamlayer, in
cutting a strip out of this foamlayer; in bending two opposite ends of the
strip towards each other; and in fixing both these far ends in order to

form the aipsed7zt ubkiodh i @& bk isQRS FER DY, PUMKREERaterk RBpIEABA2D08)08T 2468 a FRERJ Of
what is called a visco-elastic foam and whereby at |east a part of the

cell's, presfennanufactuting o tobular resilient bodyKepilloye mattfe8R9&]d thdiike whithi nathoth oghgistsor med
this way is hereby preferably given a biconical or alnost biconical outer
shape. [ 0009pProvigin ,§'%dv afa@daven By cuttipg a strimpyf of Hisdenmmiayerdu pading fusenppalist f oam
bodi es made_qf foam havin | ow specifi ravi uch. a he .t ubul ar
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functionality fror a longer perio of LI e en being applied in pla] ows or
the like. [WHokBY at¥a8ta foR@itheichlis] figsein thaFRm, ake ek besmed i n European Patent
Publ ication EP 0.872.198> foam springs which conprise a tubular body of
foamwhich is provided inits walls with cavities which are directed

i nwar dl y fri8R98lhe Batuhulgebody fesmetcthie whyie Herphy préferebly giventsdinpnica or almost
mjdening-nzfrqgﬁag fLon1one extremty to another, resulting in a barrel
shaped out sYg¥ Th""P%e. in case the body has a round configuration to
start with. [0011]] As a main advantage of these springs it is clainmed that,

contrary t [aommﬁis%%%ihﬁ?g&ﬁra e & Su f‘eﬁﬁsﬂ%ﬁtsfbéré( ?&f’eginﬂ £6r il do not
| ose their Initial height an shgpe%ter é’f short usefu |IP€ tinme.

having a low specific gravity, such as the tubular resilient body is not losing its resilience over a

short period of time of actual use, as a result of which it is capable of maintaining its functionality

for a longer period of time when being applied in pillows or the like.

[0010] Alsp known in the art are, as disclosed. in European Patent Publication EP 0.872.198,
foam springs which compris;a a tubular body of foam which is provided in its walls with cavities
which are directed inwardly from the outside, characterised in thaf the body is widening-narrowing
from one extremity to another, resulting in a barrel shaped outside form, i.e. in case the body has a

round configuration to start with.

[0011] Asa main advantage of these springs it is claimed that, contrary to common
embodiments, they are less easily fatigued and do not lose their initial height and shape after a

short useful life time.

[0012] - Known are also foam springs from Published International PCT Application WO
2009/036524 for the use in pillows, mattresses or the like, that have a tubular resilient body made -
of foam, with holes extending inwardly from the outside surface to an inside surface, wherein the
tubular body comprises at least one tubular foam layer and at least one reinforcing layer applied to
said foam layer over at least a part of the axial length of the spring. 4 |
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[0012] Known are al so foam springs from Published International PCT
Application WO 2009/ 036524 for the use in pillows, mattresses or the |iKke,
t hat havewe2umiss resilient body made of foam w th heCeseawendcsng
inwardly fromthe outside surface to an inside surface, wherein the tubul ar
body conprises at |east one tubular foamlayer and at |east one reinforcing
| ayer applied to said foam|ayer over at least a part of the axial length
of the spring.[0013] I t is clained that the resilient behaviour of such a
spring can gagbiy hf?s@éﬂﬁéﬁttﬁ&tmreéﬂﬁhpﬂehgwéﬁbfgua{%éﬂg W&&ly‘%%&p@ed%ﬂ:&nﬁlem
stretch resistance. [0014] Al though such known tfoam springs are very ch
val ued by t#aeinfsangdayef witthedifferbitawstich reEittaicesses or the |i ke, they have the
di sadvantage that either a particular shape has to be given to the outside
of the spri n% therefore nmaking a close and dense packing of the springs
next to each?Vdther Ay SHFW'?‘P\?MOP"‘ sBiings ReetverydaHch N@Wdlb)'é'@ﬁwgﬁéﬁths Pllgise wi r e
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the environnment. [0015 hey al so e di sadvantage ALt h ey ar

easi |y damages mofeQuifficikAd¥ithat adhitiohd) GoriFERtaMleWire REHNaD HCKREFdH coh @rrsa&@a:
transport, installation etc. or when assenbling the pillows, mattresses or

the liKke, daaéortgaomegfwrcmﬂaye@ neevigo be poeideda prpich mekes dwetdm@plnnrrggm‘suc[h@ﬁm@g
Therefore, handling of those springs needs to be done with sone caution,
whi ch i nvoI%%c‘@}ﬁ’é@FeQJ M EE e BACragaY eanfgningand mdroppiktingrferdbet i on process

and hi gher eH‘;oduc ion costs. [0017] Another drawback of the known springs
is that, when f"ﬂey are conpressed in the axial direction, they tend to

bul ge out ina lateral directi on, hence influencing the behavi our of the
adj oi ni ng §POi819S They also have the disadvantage that they are easily damaged, for example during

manyfacturing, packaging, storage, transport, installation etc. or when assembling the pillows,

mattresses or the like, due to high stretching forces applied to the springs.

[0016] Therefore, handling of those springs needs to be done with some caution, which

involves spedial care, often resulting in a slower production process and higher production costs.

[0017]  Another drawback of the known springs is that, when they are compressed in the axial
direction, they tend to bulge out in a lateral direction, hence influencing the behaviour of the

adjoining springs.

[0018] Therefore the elastic behaviour of individual springs in a pillow, mattress or the like is
sometimes difficult to predict so that accommodating a pillow, mattress or the like to a user’s need

or body shape is not an easy task.

SUMMARY OF THE INVENTION

[0019]  Itis an object of the present invention to provide a foam spring with improved
properties for use in pillows, cushions, mattresses or the like, that does not exhibit any of the

aforementioned or other disadvantages.



[0018] Therefore the el astic behaviour of individual springs in a pillow,
mattress or the like is sonetines difficult to predict so that
acconmodavorgioa2ps3Bl ow, mattress or the like to a user' scmsdomroomsdy shape
is not an easy task. SUVMMARYOFTHE I NVENTION [0019] | t is an object of the
present invention to provide a foamspring with inproved properties for use
in pillows, cushions, mattresses or the |ike, that does not exhibit any of
the aforementioned or other disadvantages.[0020] To this end, the invention

concerns a yogagh SPfd tid ef]cP "theH‘r%EntloH cﬂc&rh?&l‘ﬁam%ﬁﬁ'f&]ﬁe inBifolyt, REghRms, OF L he

l'i ke, the foam spring having a ar resillent body made of foam and

form ng an rﬁﬁﬂﬁr@ges\bathle,hkemﬁehoahcﬁpe@ ixihe 8 elib0gr feBINGAE BUdy nfati© o fadin el ferntle an
surface to an inside surface, those holes being arranged in a staggered
symet ry aredtenwialiawith balesryteddingrioredds fiem enl outgiasudatedo ps idide surfatpathosciwlesubul ar
body displays said hol es onlqysyover alimted part of its surface, and that

this Iim tévamg)armngﬁ%m@é@ayea@ maﬁmnﬁmwgbewgtdﬁmw phiepede ghapmeterisegiin e
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body of the spring, the reinf orcenent ribs allow.-for a very nmuch inproved

di stri buti awichforindRngiQERE eSForedmehinibe @sthwiveNofttetubyldribogy éfshdepeed. | oad, not
necessitating anynore the incorporation of a nmetal spring or additi onal | y
reinforcenents, or the use of foamlayers of different density, or the

li ke, as t&0QRH i majer advaniace igthat, tpapEp Mitinggir eYep eacing in thp iubplal bedy pitierent

ri bs forned Accor e jnvention, prevent, the foa etter

bul gi ng outP¥ B ﬁﬁV@“ﬂﬁ@HQ @hﬁi@?@@ﬁ*&ﬁﬁéPmP%ﬂ&SQﬁwgw‘ﬁh@ﬁ”@ﬂ?%ﬁﬁ fénsity
foamis us alqer; t‘Re E;S?irnm ngerl%%g,ynot necessitating anymore the incorporation of a metal spring or

additionally reinforcements, or the use of foam layers of different density, or the like, as taught in

the prior art.

[0022] Additionally, the reinforcement ribs formed according to the invention, prevent the foam
better from bulging out side ways when compressed under load, even when a lower: density foam is

used to form the body.

[G223] The use of a lower density foam, without loss of the major static and dynamic
properties of the spring, does not only reduce the raw materials cost and energy consumption
providing at the same time important gains in production time, but élso gives a better comfort feel
and adaptability of the foam to the body shape when used in mattress, pillow, cushion or the liké,

which tend to be much appreciated and valued by the end-user.

[0024] A comparable or even better static, dynamic and long term behaviour of the spring can
thus be obtained in a much simpler and less cost effective way than with springs according to the

prior art.



[ 0023] The use of a |ower density foam w thout |oss of the major static
and dynam c properties of the spring, does not only reduce the raw

mat er i al swoasto/amss3ener gy consunption providing at the samBERY®HO0IPOrt ant
gains in production tine, but also gives a better confort feel and
adaptability of the foamto the body shape when used in mattress, pillow,
cushion or the like, which tend to be nuch appreci ated and val ued by the
end-user. [0024] A conparable or even better static, dynamc and |ong term
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cost effective way than w springs according to the prior art.[0025] A

maj or advanbodgeand &e phidiiced @né &idthame PRAlictibh &Sp,fnsnrd’aam dnfpepieas orpar t of the
t ubul ar body and are produced in one and the same production step, not
creat i ng angdhpgianbtielanginatipn, astawbly, steragd endirroaueanieptof individeatbinyponestsmtage and
procurenent of individual conponents etc. [0026] Another advantage is that,
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during production, asse ing, stofage, Ihstallations etc. which
invariably results in hi gher producti on speeds and a reduction of overall
rej ect rat geo2yP028herdfbre Idsodag Habithi baadkeh adtd BantgBeRtspringd6uriag patwdoraccor di ng
to the invention will in turn prevent the elastic properties of the springs
f rom bei ng dssesblyi hdndiingngeragehipstalldfians micnghiddnyarishlyyesiltsip highey produgiieh srgedshe
resilient behaV|our of each i ndi vidual spring better predictable when used
in a pilloWndadeduriaasf eperdfi iRl RIS, [ 0029] Due to this nore predictable
behavi our of the springs, it is easier to tailor a pillow, mattress or the

like to a Lt\?ﬁisf el ibrfotthatial IRRBEERER s Qlatddbcrdind 10 iRAARA wiNduie! ght -1 n

order to gi
prevent the elastic properties of the springs from being less influenced by adjoining compressed

springs, making the resilient behaviour of each individual spring better predictable when used in a

pillow, mattress or the like.

[0029] Due to this more bredictable behaviour of the springs, it is easier to tailor a pillow,
mattress or the like to a user’s particular preference or to his body shape and weight in order to give

the user a great feeling of comfort.

[0030]  Another advantage of the springs according to the invention is that, due to the creatian
of the evenly spaced reinforcement ribs and the absence of other constructional elements, like e.g.
metal wire springs, in the tubular wall, the springs are better resistant against damage due to rough
handling during manufacturing and assembling of the pillow, mattress or the like, and considei:ably

reduces their weight and complexity.

[0031]  Another advantage is that the resilient behaviour of the spring according to the
invention can easily be adjusted nof only by a judicious choice of the raw materials and the foam
made therefrom, but also by the relative proportion of the parts that are provided with holes and

the ones that are not and by their geometrical arrangement and relative distribution along the body

of the spring.



the user a great feeling of confort. [0030] Another advantage of the
springs according to the invention is that, due to the s eation of the
evenly spaoediweiisBor cenent ribs and the absence of ot hecTmmenrooasdonal

el enents, like e.g. nmetal wire springs, in the tubular wall, the springs
are better resistant agai nst damage due to rough handling during

manuf acturing and assenbling of the pillow, mattress or the |ike, and
consi derably reduces their weight and conplexity. [0031] Another advantage
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can easily not I Cé 0 e raw nmaterial s

and the foamERGepinEh 8fdePid)crdatildiffthdPedort 23fesvith AlfbdRt BRRROMEIMBWN Of t he
parts that are provided with holes and the ones that are not and by their

geonet ri cal nattfesswgetivding. and rel ative distribution along the body of the
spring.[0032] These foam springs according to the invention can of —course
be conbined with other types of springs in order to create different

confort zond203@t h Agording it prefered prakagiment, ke part pidhe body thek 6 &et Rspvidedhith j ke,
0033] A i f . di ment, th t of th t hat |
oo out o kT e R ER Ao a i BB S e ey

ribs extend&eftlgt;aghwag_ bottomtill the top of the tubul ar body. [0034]
Accordi ng to anot her preferred enbodi nent the width of the part provided
with holes is essentially equal to the width of the part not provided with
sai d hol es, [asapr maceding fo dridthenmrafesed embddisledt daiwidth 60BSE partyrovded iwithy hbles i1
further preferred enbodi nent the holes are not only staggered with respect
to each ot hegsentiglytequdl Wwdhawitdih of theperd notipsovidedwitoieid holps defeaningd oahe nadj acent

part that is
extended foam.

[0035]  According to a further preferred embodiment the holes are not only staggered with
respect to each other, but also with respect to the holes formed in any adjacent part that is

separated from these parts by a part that is not provided with said holes.

[0036]  According to a further preferred embodiment the outside surface of the part that is not

provided with holes exhibits a sine shape over a part or over the total axial length of the spring.

[0037]  According to a further preferred embodiment the non perforated parts form a plurality
of reinforcement ribs equally spaced along the periphery of the tubular body and along its

longitudinal axis.

[0038] According to a further preferred embodiment the number of the parts that are not
provided with holes and thus form reinforcement ribs lies between 4 and 12, preferably between 6

and 10, more preferably equals 8.

[0039]  According to a further preferred embodiment the spring comprises a stiip with at least
one foam layer and a series of slits extending in one direction and surrounded by corresponding
areas that do not contain any slits, and two opposite ends extending in the direction of the slits, the
opposite ends of the strip being bent into proximity to each other and glued together to form said

6



separated fromthese parts by a part that is not provided with said holes.
[ 0036] According to a further preferred enbodi mnent the outside surface of

t he part wbaviw133et provided with holes exhibits a si neCTBapemesoa part
or over the total axial length of the spring. [0037] According to a further
preferred enbodi nent the non perforated parts forma plurality of
reinforcenent ribs equally spaced al ong the periphery of the tubular body
and along its longitudinal axis. [0038] According to a further preferred

enbod rent. 4 ke, BUTBGL oL kAR Ryl o BfilloR)9 Yrdaflgtid il es and

t hus forn1reﬂﬁ7§$cenen i es between et ween 6

and 10, nor@nfeRE airebrYdREY He Derfting PP3 Hip A58 & WintBe hoh sRittbddrédiito pr ef er red
enbodi ment the spring conprises a strip with at |east one foam | ayer and a

series of steintokcingXibergilaty spiced dlengtthe peibhepynof ainctulsular bodyraaé elighsd abawg itespondi ng
areas that do not contain any slits, and two opposite ends extending in the
di recti on ofpnditudinabdNiss s, t he opposite ends of the strip being bent into

proximty to each other and gl ued together to form saidholl ow tubul ar body

and to for 10 holes into di appnd shape ret.chi lits in a
transver sen@?{lﬁt i g‘ﬁ”ﬁﬂ%%%"”?ﬁ% pf?gelﬁf i ﬁ"dbogﬁnef"ﬁééeg’ﬁ'ﬁ%ﬁe@gﬁ%x{egae?ﬁ\rgr? the non
slotted ar j j i i bs regularly spaced al ong the peri phery of
t he tubul ar gngﬁ%mgﬁpgﬁggéﬂg]e%ng its longitudinal axis. [0040] According
to a further preferred enbodinent the slits in the strip extend along a
plurality dfooaix erAd@tieg tqafuahdr ptefdrmed esbodn@0vith¢ slitcio drediripgre positionkdir t her
preferred enbodi ment the slits in the strip are positioned according to a
st agger ed preeordingto awlaeeesed-pattire, wherainsthe plissalong @piaecatines arp aéselip &l f set i n

their |ongitudipal direction.
longitudinal direction.

[0042]  According to a preferred embodiment the slits in the strip between two adjacent areas
that are separated by a non slbtted area, are positioned according to a staggered pattern, wherein

the slits along adjacent lines are offset in their longitudinal direction.

©.[0043] The inveﬁtion also relates to a méthod for manufacturing a foam spring with a tubular,
resilient body for use in pillows, mattresses or the like, which method comprises providing
interrupted slits along lines extending in the longitudinal direction of at least one part of a foam
layer and alternating those slits in a regular pattern with an adjacent part of the foam layer not
provided with said slits, cutting a transverse strip out of this foam, bending two opposite ends of the
strip towards each other; and fixing the two opposite ends into a tubular shape to form the tubular
resilient boay, in which on the outside and along the longitudinal axis of the tubular body, the parts

. with slits and the adjacent parts without slits are alternating in a regular fashion, and in which the .

latter forrh solid longitudinal reinforcement ribs in the tubular body of the spring.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] In order to better explain the characteristics of the invention, the following preferred

embodiment of a foam spring and of a method according to the invention for manufacturing such a
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[0042] According to a preferred enbodinent the slits in the strip between
two adj acent areas that are separated by a non slotted area, are positioned
accor di ngvoaon/rimgger ed pattern, wherein the slits al orgTai2emd®ntoshi nes
are offset in their |longitudinal direction. [0043] The invention al so
relates to a method for manufacturing a foamspring with a tubular,
resilient body for use in pillows, mattresses or the |like, which nethod
conpri ses providing interrupted slits al ong Iines extending in the

| ongi t udi nal_dj tnl.east e part, of .a foam./| r [hating
t hose sli tsL“iaﬁ1 sgﬁ 'égs%trfrged'%a e pwr ct"ﬁ’ ﬁ' uélbeég "mttat“f)%'P M a%'t H@r?%gegéﬁc a er
not provi de@e\@c@oh,pg,@;ngdg”]nbssmmghti ng a transverse strip out of this foam
bendi ng two opposite ends of the stri p towards each other; and fixing the
two opposite ends into a tubular shape to formthe tubul ar resilient body,

i n whi ch onl@¥&]lout si fiwreaheprajeoisg sthematioprgipedivs vkl of axioam spfing dreortiindtd the
body, the parts with slits and the adjacent parts wthout slits are
alternating in a reguMfi%ashi on, and in which the latter formsolid

| ongi tudi nal reinforcement ribs in the tubular body of the spring. BRI EF

DESCRI PTI CN g DR&XJUM%%%{&%%L fblh BTl Eé%nrg%ﬁegfaée‘r?a%‘gégﬁ bl of a

characteristics of I nventlon

foam spring and of adﬁ&%mgwﬁ@%és‘ﬂoﬂganta@irdg%yﬂﬁvﬁ‘s@@fo@ﬁtarft%ctﬁ”ﬁ@h‘f‘cﬁﬁ{ uring
such afoam spring is described as an exanpl e onf wi thout being limtative

in any way, wth ref epdrgaecotdingtththeawedizpanyi ng dr aW| ngs, in which: [0045]
Figure 1 represents a schematic perspective view of 'a foam spring accordi ng

to the invention: [0046] Figure 2 represents a foamlayer with evenly

spaced ar em%ﬁiﬁg@&mm areas not containing any

slits, used for manufacturing a foam spring according to the invention.
[0047] The spring represented in figures 1 is a foam spring 1 for use in pillows, cushions,

mattresses or the like, and comprises a tubular resilient body 2 with holes 3 extending inwardly from

the outside surface 4 to the inside surface 5 of the spring 1.
‘ [0048]  The tubular body 2 further comprises a foam layer 6.

[0049]  The holes 3 are hereby preferably arranged in a regular and staggered pattern

compared with one another.

[0050] This allows for any deformation of the spring 1 under compression along the direction
represented by the arrow P to be evenly distributed over the entire body of the spring 1, thus
limiting any radial bulging out of the spring 1 and preventing compression forces to be concentrated
only in one part of the Spring'l instead of being evenly distributed over the entire body 2 of spring

1,

[0051]  Areas 16 (represented in figure 2) containing those holes 3 are alternated with areas 18
(represented in figure 2) not containing any holes 3, the latter forming reinforcement ribs 7 that are

evenly distributed along the periphery of the tubular body 2.



DESCRI PTI ON OFTHE PREFERRED EMBODI MENT [ 0047] The spring represented in
figures 1 is a foamspring 1 for use in pillows, cushions, mattresses or
the |i ke,wendicanssi ses a tubul ar resilient body 2 w thPoolBE20®/00005€Nndi Ng
inwardly fromthe outside surface 4 to the inside surface 5 of the spring
1. [0048] The tubular body 2 further conprises a foamlayer 6. [0049] The
hol es 3 are hereby preferably arranged in a regular and staggered pattern
conpared Wi th one another. [0050] This allows for any deformation of the
spring 1 un [ ow P
b be even! I CRP I eahlhs2h Uhol Ry L APIBBRIAR Y i B eferdé b

limting anekadingdnyRy biGivings, Mudhic@f the spring 1 and preventing corrpreSS| on
forces to be concentrated only in one part of the sprl ng 1 instead of being

evenly distributed over the entire body 2 of spri ng . [0051] Areas 16
(represent elPU4A1 f i gurfigum)l represents nisegmeticpsspdsblediowdr a Feameping 376 ding tithe:
areas 18 (represented |n figure 2) not containing any holes 3, the latter
form ng reinforcement™e98 7 that are evenly distributed al ong the

peri phery of the tubular body 2.foamspring is described as an exanpl e

only, Wthotﬂog@f' ng |F'igm ¥5%Hﬂs'3[f%8'%?/}9ﬁ¥lth kel sphch GFRO&Stirfhgl 6,

acconpanyi ng draw ngs, ure 1l represents a schematl c
perspective view of altémmywnﬁa@&ras@%ﬂinggnytsﬁtstda@dfonmemlfacammg[mﬁ#ﬁ] Rgur e
2 represents a foamlayer with evenly spaced areas containing slits,
alternating with areapingatcocingttathaimentiomy slits, used for nmanufacturing a
foam spring according to the invention. '

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0047] The spring represented in figures 1 is a foam spring 1 for use in pillows, cushions,
mattresses or the like, and comprises a tubular resilient body 2 with holes 3 extending inwardly from

the outside surface 4 to the inside surface 5 of the spring 1.
[0048] | The tubular body 2 further comprises a foam layer 6.

[0049] The holes 3 are hereby preferably arranged in a regular and staggered pattern

compared with one another.

[0050]  This allows for any deformation of the spring 1 under compression along the direction
represented by the arrow P to be eveniy distributed over the entire body of the spring 1, thus
limiting any radial bulging out of the spring 1 and preventing compression forces to be concentrated
only in one part of the spring'l instead of being evenly distributed over the entire body 2 of spring
L

[0051]  Areas 16 (represented in figure 2) containing those holes 3 are alternated with areas 18
(represented in figure 2) not containing any holes 3, the latter forming reinforcement ribs 7 that are

evenly distributed along the periphery of the tubular body 2.



DESCRI PTI ON OFTHE PREFERRED EMBODI MENT [ 0047] The spring represented in

figures 1 is a foamspring 1 for use in pillows, cushions, mattresses or

the |i ke,wendicanssi ses a tubul ar resilient body 2 w thPoolBE20®/00005€Nndi Ng
inwardly fromthe outside surface 4 to the inside surface 5 of the spring
1. [0048] The tubular body 2 further conprises a foamlayer 6. [0049] The
hol es 3 are hereby preferably arranged in a regular and staggered pattern
conpared with one another. [0050] This allows for any deformation of the

0. bo”eventGPeal ot 1 BUERISbyRIo R e PP BRI T SRS ey Ryt el "
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forces to be concentrated only 1n one part of the spring 1 instead of being
evenly disi4.i buted over the entire body 2 of spring 1. [0051] Areas 16
(represented in figure 2) containing those holes 3 are alternated with
areas 18 (represented in figure 2) not containing any holes 3, the |atter
forming rel9963} cefieAdvantpgrsof 2 fearpspring lasaorsesested indiopied s Bt hemige sriiag is

i ph f the tubular b .[0052] | ‘ed_enbodj the sh
pert phery, oh kg R POt 2 L00S2L L 5 LCEeLLSseaBac) HRal g, Shape
line in th&%\heﬂg%{\?} %‘Hu&%tﬂ'agirﬁﬁagbrq&e%ﬁ' d?%ctio@n& R r%ﬁ&'lh@&argéfceﬂdﬁﬁq&%tﬁa?d l'ine

14. [0053] antage o am spring as represented in figure 1 is

that, whenspliftfis sRedtaly préscheAPr essed in the axial direction X-X as
represented by arrow P, the foamspring 1 does not have the tendency to
bulk out in a radial or lateral direction and that hence the dianeter of
t he tubul ai0054k i n@nother adveetagd of tiispreferedempediment is that the resilience, compressive

strength, and useful life time of the spring 1 according to the invention are markedly enhanced,

even when lower density foam is used for its construction.

[0055] Figure 2 represents a foam layer 6 out of which according to the invention the foam

spring 1 is made.

[0056]  The method to form the foam sprihg 1'is relatively simple and comprises the following

steps:

[0057] In a first step a rectangular strip 8 is cut out of a suitable foam layer 6 with an axis of

symmetry X-X" and with two pairs of paralle! side walls 9-10 and 11-12 respectively.

[0058] In the strip 8 areas 16 with slits 17 are provided, according to a direction which is '
parallel to the aforesaid axis of symmetry X-X, and alternating, in a regular pattern, with areas 18

without slits 17.

[0059]  The slits 17 in the strip 8 are cut along a plurality of interrupted parallel lines 13 atan

equal distance from each other.

[0060]  The slits 17 are advantageously positioned according to a staggered pattern, whereby
the slits 17 along adjacent lines 13 are offset in their longitudinal direction XX, f_or example over a

distance equal to half the longitudinal length of the slits 17.
9



[ 0054] Anot her advantage of this preferred enbodinent is that the
resilience, conpressive strength, and useful |ife time of the spring 1
accor di ngvbaotohe13izavent i on are markedly enhanced, even whEmH2oa®oodensity
foamis used for its construction. [0055] Figure 2 represents a foam | ayer
6 out of which according to the invention the foamspring 1 is made. [0056]
The method to formthe foamspring 1 is relatively sinple and conprises the
followi ng steps: [0057] In a first step a rectangular strip 8 is cut out of

a suitable | ayer i th, an axi s try XX  ar L h. airs of
par al | el si%’ggwal I Oéqeﬁt?wgrﬁ]}h ?LQ'P ‘i}aib é’ggp(g?ﬁr?\c}ag fﬁ.{m? 6&%?%\%’@ 'rfss\taﬁig 8
areas 16 wi Jdy sldskiemiticaf rBprlde¥d BaRbanfGrGR @uR@iide9 15 direction which is
parallel to the aforesaid axis of symetry X-X, and alternating, in a
regul ar pattern, with areas 18 without slits 17. [0059] The slits 17 in the
strip 8 aref0oa2] al Byying spltu sideivials 1dfand h2 e bropghe diogsdtpgettiepand|araipg ngstgp an
equal distance fromeach other. [0060] The slits 17 are advantageously

posi ti oned VMO tfopne woyegteagg@e&w, fhis foerping thafbriarRpdy hef 8¢ fopm siripd 4t ong

adjacent lines 13 are offset in their longitudinal direction X-X, for

BT s VB IR i 1

17. 9[0061] ormt e foamspring 1, the

strip 8 is dyenfotbih hs'Sbreid IRl 8Swhich aseqb&mtemr.gm&@ﬁrtmw BdndytterRamns of
the dotted l'ines 15. [0062] By doing so, the side walls 11 and 12 are

br ought dosthtreiafeicérrent Al @eatedibp the streouhdisg @pasd e ithatl boptdin nostits,tapd benee witiot her ,

e.g. by gluing, thus form ng the tubular body 2 of the foam spring 1.
display no holes 3 when the tubular body 2 is formed at a later stage.

[0064] In case several rows 13 of the slits 17 are arranged in staggered configuration not only
compared with one another but also compared with the slits 17 in the next area 16 separated by an
area 18 containing no slits 17, the reinforcement ribs 7 thus formed at a later stage and represented

in figure 1, obtain-a wave or sine form, represented by the dotted line 14 in figure 1.

[oo65] - This wa\;e or sirie foﬁn of the reinforcement ribs 7 according to the invention is
particularly suitable in converting any deflection of the spring 1 under compression in the direction
of the arrow represented by P, into a tangential deformation of the sine shaped reinforcement ribs
7, thus preventing the spring 1 from bulging out radially, with all the negative consequences

associated with it, as explained earlier.

[0066]  Although according to a preferred embodiment of the invention the reinforcing ribs 7
" extend over the total axial length L of the spring 1, it is not excluded that the reinforcing ribs 7 only

extend over a part of said axial length L.

[0067] The invention is not necessarily limited to cylindrical springs 1, but can also be applied

to other shapes of springs.

[0068] The present invention is by no means limited to the above-described embodiments and
manufactuﬁng method given as an example and represented in the accompanying drawings; on the

10



[0063] As a result of the aforesaid, bending the strip 8 is stretched and
the slits 17 are drawn open to formthe aforesaid holes 3, which are

radi al | y weterdizngg3t hr ough t he body 2, and alternating wcriBmeaionb@seenent
ribs 7 created by the surrounding areas 18 that contain no slits, and hence
wi ||l display no holes 3 when the tubular body 2 is forned at a | ater stage.
[0064] In case several rows 13 of the slits 17 are arranged in staggered
configuration not only conpared with one another but al so conpared with the
slits 17 in t .area. eparagted b narea 18. i ni W slits
17, the rei%%%%égﬁéﬁgaw} g*?a%ﬁﬁgwﬁﬁygg E '%SPEﬁEPP%ﬁggiﬁbn Ilith;('asgfesented
in figure lem@hh@hithifth¥edfe &lihsShwatichor m represented by the dotted line 14
in figure 1. [0065] This wave or sine formof the reinforcenent ribs 7
according to the invention is particularly suitable in converting any

defl ection of the spring 1 under conpression in the direction of the arrow
represented by P, into a tangential deformation of the sine shaped
reinforcenent ribs 7, thus preventing the spring 1 from bul gi ng out
radially, with all the negative consequences associated with it, as

expl ained earlier. [0066] Although according to a preferred enbodi nent of
the invention the reinforcing ribs 7 extend over the total axial length L
of the spring 1, it is not excluded that the reinforcing ribs 7 only extend
over a part of said axial length L [0067] The invention is not necessarily
limted to cylindrical springs 1, but can also be applied to other shapes
of springs. [0068] The present invention is by no neans limted to the
above-descri bed enbodi ments and nmanufacturing nmethod gi ven as an exanpl e
and represented in the acconpanyi ng drawi ngs; on the 10contrary, such a
foam spring and nmethod for manufacturing such a spring can vary while stil
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remai ning within the scope of the invention. 11Wiat is clainmed is: 1. A
foam spring for use in pillows, cushions, mattresses or the |ike, the foam
spring hawgﬁ@méuiﬁﬁul ar resilient body (2) made of foanﬂ’Sﬁ@Efz@ﬂ*WPWéoan
outer wall, with holes (3) extending inwardly froman outside surface (4)
to an insi de surface (5), those holes (3) being arranged in a staggered
symmetry and nmai nly being di anond shaped, characterised in that the tubular
body (2) displays said holes (3) only over a limted part (16) of its
surface (4)whaiddhatis:t his linmted part (16) is regularly alternating with
a limted part (18) of the surface (4) that is not provi ded with said holes
(3) and which fornms |ongitudi nal reinforcenment ribs in the wall of the
t ubul ar bod¥ (2)Afeam smiag &5 rserig pillaws, CLE“"’"FH@"W@%%%H}GW ﬂssé‘aams(ar'watﬂag Blaim

Ll D SRSl 8 ek b b R S D Sy (O
| ongi t udi nai‘rongér{ & degﬁ'rﬁ?ée Fgl) tJ énq Q;Qrfa‘cﬁ (5?&55@?%!9{](35 E%gtalr'tgﬁﬂeéfn a@%ﬁeréd?)

i.e. extend over the total "axi a engt e spring (1). The foam

Spring accosymagy & ndirf) B8ing diaoRd Shaped] Haravtefbel inthat et body Iﬁ)dlsﬁé)@\smded
wi th such holes (3) is essentially equal to the width of the part (18) not

provi ded wi ides §3iody bk e §mit) partd i) of it sudate ¢, aridehat tiis lowtedpriddo)fivaenlasyr i p
(8). 4. The foam spring accordi n? to claim1, characterised in that the

hol es (3) aﬁltémmw@hwmqua@g&%@ Wﬁvﬁ%@bmﬁﬂw@a@ﬁdﬂ%&d h°S%@%ﬂdso with
t ot hol f d t (1 t ed
o hose WA b B oA SRR PRl el e PP ©

5. The foam spring according to claim4, characterised in that t he outside

surface of the B foah éﬁ'}ngtapcﬁFdldgsto B8k lp{?vﬁéfélﬁiﬁﬂ llmtéébaHQ!l@%aﬁ Bhotprévicdel Wih @
si ne shape over a part or over he tota axi al
said holes (3), and the limited part (16) containing those holes (3), both extend in longitudinal
direction X-X’ from top to bottom of the tubular body (2), i.e. extend over the total axial length (L)

of the spring (1).

3. The foam spring according to claim 2, wherein the width of the part (16) provided with such
holes (3) is essentially equal to the width of the part (18) not provided with said holes (3),

determined on the non extended foam strip (8).

4. The foam spring according to claim 1, characterised in that the holes (3) are not only
staggered with respect to each other, but also with respect to the holes (3) formed in any adjacent

part (16) that is separated from these parts by a part (18) that is not provided with said holes (3).

5. The foam spring according to claim 4, characterised in that the outside surface of the part
(18) that is not provided with holes (3) exhibits a sine shape over a part or over the total axial

length (L) of the spring (1).

6. The foam spring according to daim 1, characterised in that the number of the parts (18)
that are not provided with holes (3) lies between 4 and 12, preferably between 6 and 10, more

preferably equals 8.

12



|l ength (L) of the spring (1). 6. The foam spring according to claiml
characterised In that the nunber of the parts (18) that are not provided
wi t h hol ¥02810/12{B3 pet ween 4 and 12, preferably bet weeRCEBEZHNINI0SHpr e
preferably equals 8. 127. The foam spring according to claim 1,
characterised in that the non perforated parts (18) forma plurality of
reinforcenent ribs (7) equally spaced al ong the periphery of the tubul ar
body (2) and along its longitudinal axis (X-XO 8. The foam spring

accordi ng t@ cl aitefdam spriey @icordihd1® dgpmi In gharaderigad nipthiaisds nen parforgbed @yts\i&H h at
| east one foan1|aye&ﬁ%6) and a series of slits (17) extending in one

di rection affm Wyt ehetforpmen ibeep saidinepaced aleag the 8griphena ef th%gw%l@r RognfAi n

any slits (17 apnd two. opposi ends (11-12) extending in the direction of
the slits (i"f%%'on%%“*ﬁ%@f%%%ﬁs (11-12) of the strip (8) being bent into
proximty to each other and gl ued together to formsaid holl ow tubul ar body

(2) and to é.ormﬁ@k&&dﬂ@h@%q&amg&@tdm1%@4@:9%%&%9%1)%;11&%55@5 &b ?%)vmeatsl its

(17) in a transverse direction due to the bending of the strip and to
turn the nolkaslood foed leyere@} afdl jerien bOslitL(10f Sttaing inf oneSliréclipn bR sUmthdgd paced
along the periphery of the tubular body (2) and aligned along its

| ongi t udi naforgseeadingxarses)(18) that dh@of eentais pny slifs 400 oandi g apposite snds §L1-1@her ei n
the slits (‘?11%%' i n,the_st_r%_&é&%y extend al ong a {)I urality of interrupted
paral | el | i RELdipg '\the dirgciorpfdhe Jits (1 9 e 9pPositeartil id B e S (@), b RO ¢ he
slits (17) Jd.n:d: [ 11O accar di t t e .
pattern, V\héarzr;kgf" £ %%’rhs |eE ggd(@[f? t%%yﬁléba@ﬁ'g(s:aéﬁﬁ&?"?ﬁggar('%g?(zzragg]%#ﬁgtsa lcl’ n

their Iongi Holé_dgﬁbaiht_odai digthdnll QRapk %K&Qetcﬂaag thENBts (@AM SREhAEsaarQtis A angai m
8, wherein said slits (17) in the areas 16 between two
bending of the strip (8), and to turn the non slotted areas (18) into reinforcing ribs (7) regularly

spaced along the periphery of the tubular body (2) and aligned along its longitudinal axis (X-X").

9. The foam spring according to claim 8, wherein the slits (17) in the strip (8) extend along a

plurality of interrupted parallel lines (13).

10, The foam spring according to daim 8, wherein the slits (17) in the strip (8) are positioned
according to a staggered pattern, wherein the slits (17) along adjacent lines (13) are offset in their

longitudinal direction (X-X).

11. The foam spring according to claim 8, wherein said slits (17) in the areas 16 between two
adjacent areas that are separated by a non slotted area 18, are positioned according to a staggered

pattern, wherein the slits (17) along adjacent lines (13) are offset in their longitudinal direction (X-

X).

12. A method for manufacturing a foam épﬁné 1 with a tﬁbular, resilient body (2) for use iﬁ
pillows, mattresses or the like, which method comprises providing interrupted slits (17) along
parallel lines (13) extending in the longitudinal direction (X-X’) of at least one part (16) of a foam
layer (6) and alternating those slits (17) in a regular pattern with an adjacent part (18) of the foam
layer (6) not provided with said slits (17), cutting a transverse strip (8) out of this foam, bendiﬁg

13



adj acent areas that are separated by a non slotted area 18, are positioned
according to a staggered pattern, wherein the slits (17) al ong adjacent

i nes (13yoan®/aifiset in their |ongitudinal direction (XEQBERZY/0M0OFEL hod
for manufacturing a foamspring 1 with a tubular, resilient body (2) for
use in pillows, mattresses or the |ike, which nethod conprises providing
interrupted slits (17) along parallel lines (13) extending in the

| ongi tudi nal direction (X-XO of at |east one part (16) of a foamlayer (6)
and altern |41 Y/ J part
(18) of "t hepolrROngs By bro i n (h GubBORRbuar gy el SRodCLRRTEE
transver se B4 intda (u&)la:ﬁsu&pemcﬁ fobrh ti tlisRTesiien Bddp g2),lid Wilh epiho sutkige add®ng the- 12)
of the strip (8) towards each other; and fixing the two opposite ends (11-
12) into a lengfudingl axi$ @H¥) piothe dubviar thedyt (2buthepartsewith §litsnil6)oendlyth¢ 2¥jacenpantsi ch
on the outside and along the |ongitudinal axis (X-X1) of the tubul ar body

(2), the paw'theuw"’isr@%}ﬁret tematgg '&ﬁdequ}qéfaafmwemwwrtb% PWSt(ﬁ@m'theerS{*té fcmea)
are al ternargmgcfementnbs rlebtlsﬂf”? )%ogyn(zfﬂr%e’[sﬁ?)n@l ch the parts (18) without

slits formreintorcene B body (2) of the spring
(1). 14

14



