WO 2005/ 055771 PCT/ SE2004/ 001832 1 SEPARATED POCKET SPRI NG MATTRESS W TH
CUT THROUGH STRI NG AND A METHOD AND APPARATUS FOR PRODUCTI ON OF SUCH
MATTRESS Twormosak7#i el d of | nvention The present invent ipom/SERétatems3t o a
spring mattress of the kind wherein the springs are enclosed in covers,
known as a pocket-spring mattress, and to met hod and 5 apparatus for

manuf acturing a mattress of this kind. Background of the Invention One
comon techni que of manufacturing spring mattresses is the one known as the
pocket technique. 10 According to this technique, the springs are encl osed
in pockets, i.e. tYEPARATERROORET SPRING BUITRESY WATIEOVAY THR@UEGHal . Oni ng
to this arrangemyyRINCIANDIA MISTHOECAND ARPARAMEIYFORPROBUCTION ®Fdual |y,
such that each spring may flex sepagpighyatrkpyt affecting adjacent 15
springs, which increases the user's confort, since the l|oad will be
distributed nore evenly across the surface that receives the |oad. One
probleminherent in this type of mattresses is, however, that they are a
great deal norecexpepsiveiand o201RRER-cEAPl ex to manufacture than nany

ot her types of sprlgﬁgnattres es, sLpce the nanufacturing,thereof requires
large quantities of -HatBFFEFTENnd"VPATLEH FFbACES nhAy2dPPFLREnPafbFRFRg and
nount i ng st epsofFuhehkindr eherehhasehmatpresgesancecsnolpaedt ixekyvbeayy and
conpact 25 ow e_l ar u i Jmaterial_required i,ch_iin turn
tends to nake ?ﬁgaﬁa%gr%s 8%%Fgl%E?ééﬁyg%Fg?%?s’C%ﬂgegﬁeﬁtPeF ?ﬁe?gdis a
need for a Tmteppssathschorsmeasifectandhoral msstegpensifvehtie kandfact ure,
but which at the sane tine offers a confort at |east equivalent to 30 that
obtained in prior-art pocket-spring mattresses. A previous solution to this
problemis des oppd npgyofhe sanme applicant. According to

this WO 2005/055771OE€TE§E%9Q4&Q@ﬂ§§%ue of manufacturing spring

mattresses is the one known as the pocket technique.
10 According to this technique, the springs are enclosed

in pockets, i.e. they are enclosed individually by a

cover material. Owing to this arrangement, the springs

become relatively resilient individually, such that each
spring may flex separately without affecting adjacent
15 springs, which increases the user's comfort, since the
load will be distributed more evenly across the surface
that receives the load.
One problem inherent in this type of mattresses is,
however, that they are a great deal more expensive and
20 more complex to manufacture than many other types of
spring mattresses, since the manufacturing thereof
requires large quantities of material and, in addition,
many different joining and mounting steps. Furthermore,
these mattresses are comparatively heavy and compact
25 owing tc the large guantity of material required, which
in turn tends to make the mattresses relatively rigid.
Consequently, there is a need for a mattress which
is easier and/or less expensive to manufacture, but which
at the same time offers a comfort at least equivalent to
30 that obtained in prior-art pocket-spring mattresses.
A previous solution to this problem is described in
WO 02/44077 by the same applicant. According to this



2 solution, springs |ocated adjacent to one another wwthin a string are
spaced apart by a separation distance, which nakes the mattress |ess
conpact anglp 2603us8s77cheaper and easier to manufacture. Thersepeiadissn of the
springs is 5 obtained by providing double weld seans between the springs,
said weld seans being parallel to one another and arranged at a certain

di stance fromone another. Alternatively, 2the separation is achieved by a
weld seamthat i%.extended in tﬁe qugth¥ise d%rEction of %Be 10, hﬂing.

Al't hough t hi s SPatirols SPEI% TOFberS (19 AAVERE FRgRE°CBRPAPET WEERIPri or
art, the manufacturnect heredpacedsindtt riey adi vebyradnphi dasédnard ekpensi ve.
Moreover, a c b i i sicall |1 - Sprd ng

mat t r esses, i%@%& i%%%th%qgﬁégﬁgsg%?%é%&£§%ggb%§§f ¥gu hafgggggésaggber

mat eri al accumalsdees tat mamerfaritane. Khhe opepdraheost pEngbe Fhirdnigs dsnat ur al
con- sequence e tad B acly 8alg Nsus0N e s edaRterltliecadaped Lo the
shape of the springs, ife the th?c ness, of the_springs is such that they
stretch the p&EReNgEl $SRdsed’ebVertandctiny FRE24EEENEPatNENadPt&Teri al in
the upper and/z0K l:0WRhqRA tat eSULE St M N@DsEesEEABkEm bakeEs otRethe
mattress, call false | qgfts, which have, poor |oad-bearing capacity and are
experienced adlif 1V, &hﬂﬁﬁﬁﬁ%ﬁ?%ﬁﬁ%&%@ thedt é??eaupﬁhérW8 & the
accunu 25 | at isearofthamat drsl axteopiéesina giealengsheiek Hatreritdbn ofhicgle of
course is.hpnefficient in.ter f.costs. _Another conmmn _probl em associ at ed
wi th basi E3ITy G0 el "*?nﬁhhatwigg%isiggfﬁa? PnBURRER, 825 A el a-
tively conpacttagstsi clompapaiad switle priculattpntbé manu3Qcthreughetrhef is
e o 1322 IS 080l DAL ANy USRPORYpRE! cBl Ve Lhe mati i ess
as being unnecessarily warm-in rtrcalar agarn £ e parts of the body
that are in direcMogesvadt. vt t POMRRN Bkl ke, aFaPchatAor ith bestlicaddys
circul ation ofyiai RN S RSt HEEL PEMse 3D DYEL GRS MIhEN BRI BRI Hehe

freshness_of the bed for "a |onger period of tinme. It is true that the
i ncr easedl? above, 1s that exCess cover material accumulates at the

top and bottom of the striﬁgs. This is a natural con-
sequence due to the fact that the covers used are not
adapted to the shape of the springs, while the thickness
of the springs is such that they stretch the pocket-

20 shaped covers locally. The accumulation of material in
the upper and/or lower part results in non-desirable
layers in the mattress, called false lofts, which have
poor load-bearing capacity and are experienced as uneven
and uncomfortable by the user. Furthermore, the accumu-

25 lation of material implies a great waste of material,
which of course is inefficient in terms of costs.

Another common problem associated with basically all
pocket-spring mattresses is that the mattress is rela-
tively compact, which impairs the circulation cf air

30 through the mattress. This is a disadvantage in that the
user may perceive the mattress as being unnecessarily
warm, in particular against the parts of the body that
are in direct contact with the mattress. Furthermore,

a continuous circulation of air ensures a better bed

35 hvygiene, which maintains the freshness of the bed for

a longer period of time. It is true that the increased

space between the springs as described above with refe-



space between the springs as described above with refe WO 2005/ 055771
PCT/ SE20041001832 3 rence to WO 02/44077 boosts the aeration of the

mattress, whdhoslbere is also in this mattress a need for pgfyspiodsoagsed
circulation of air. Moreover, a problemwith this type of mattress is that

residual ends of material 5 are forned at the end of the strings, which
besi des being a disadvantage in terns of dost al so nmakes the nmattress

unsymmetrical and formess. )t | nown from US 1,455,847 to provide slits
bet ween adj acéft" &t (r%ion&@ @Azt/lﬁitlrgﬁts%éﬁ%%%s st ngeTRbwEPePE TG MRS REBrress
i s of anot her Hytpehcran itshesSasdddsertibes mbovesssnawhieeh tthe shrings are
interconnecteddé}éaggf-bf?%' n%.nanneﬁ. Todq¥ t he conventiﬁ?al ma¥hof
i ntercon- nectifg S GE AP Potked Trat TP EEQEE T s 2t BLPREEFCEA Phect
t hem by gl ui nghist vepr alfuttatigesss f ageshat nrebedtiBlnentisess deseribéd in US
1, 455, 847, -the, strd r hnst I pt o] by. t.hr eadi necti ng
S P ARes, ofland, Leteggonneeted Duyiinend.aa.g Bataee

strip throughth ts of T i hgs accordin ren
t hi s being t he shlspPangese fier et ehecestt 8lsar majesyitdedmakiirerer nor e,

US 5, 319, 815 apdJime4?12615Q%,4 20-fp1gxanpl e, disclose mattresses in which
cuts are pro- vided in the strings. In these mattresses, cuts _are pro- vided

from the bottom or itthe St &HBH FHEBYS nhsd I nBhddEe Prenidengldtei ngs in
these mattressaswied e AdgmnNgad-ifgs Pl ehigl tiWkt Bagke sarehber HBubver,

crossw se, .the cuts ing 25 intended to join togeth the cross-|laid
trings. BE 4RSS FAEURGS dedn APEPESSCYReWRRER Theset FERGELRee
provi ded with atwe,i nid hevigiddiie ot tbhegst s+80inAkseonhecthids ifase difewever,
t he nattressegfr%qur%pﬁ%%,ha&p crogi-laig st%hnﬁ% and t&eiﬁ r@%%e_of t he
cuts is to 30 AW SEANTGs 0B t nFRRdee Y AP 5ugH 0t WeY St i 3?. &j ect of
the Invention @ iofy tshe gl edics Dérnhpopketenatimeestison st lver éntkeocen-s t o
provi de a sprifidldaess ofdiify khogudeh! B6dee Bg Buia ety adugticon. and a
met hod and an apparatus for
15 mattress described in US 1,455,847, the strings are
instead interconnected by threading a connecting strip
through the slits of the strings according tc different
patterns, this being the only purpose for which the slits
are provided. Furthermore, US 5,319,815 and DE 40 26 502,
20 for example, disclose mattresses in which cuts are pro-
vided in the strings. In these mattresses, cuts are pro-
vided from the bottom or the top of the strings. In addi-
tion, the strings in these mattresses are not arranged in
parallel with one another but crosswise, the cuts being
25 intended to join together the cross-laid strings. DE
44 35 771 discloses a mattress in which the strings are
provided with cuts in the middle of the string. Alsoc in
this case, however, the mattresses referred o have
cross-laid strings, and the purpose of the cuts is to
.30 allow strings to be threaded through other strings.

Object of the Invention

One of the objects of the present invention there-
fore is to provide @& spring mattress of the kind defined
35 in the introduction, and a method and an apparatus for

manufacturing said mattress, by means of which the dis-



manuf acturing said mattress, by nmeans of which the dis WD 2005/ 055771

PCT/ SE2004/ 001832 4 advantages referred to above are conpletely or at |east
partly renpyegeselkiss object is achieved in a spring matt pessesindobigsz means
of a nmethod and an apparatus for manufacturing said 5 mattress in the
manner defined in the appended clains. Sunmary of the Invention According
to one aspect of the invention a spring dattress with | ongi tudi nal strings

is provided conprisi lural i i nt erconnected coil s rlngs

encl osed in co?r}g‘?agl aﬁ?ees f‘?’g {3 88? arhl &'Pgﬁejﬁ}"eg'f St el
strings, whi cfpaartel;arn'emgwdm de by side and inter- connect ed by surface
attachnent, such a i 9 - 4 e en_abuttin urfaces
Furthernore, a sli tsfl%éjf%%pr%% a%f'é?%‘é%ﬁ g Fea?trltn%m%ﬁ:?ﬁrﬁ&ss Iaélcdat}%}ﬁ
adj acent to omErencther nétidvd ahe 3ANBPRPELRAYS \ﬁrdrchlﬂiuﬂaca:ldmmsg sanid

i ncreased isnt gflaceid - separRL t A): ween said
adj acent sgrlﬁg% Pre eraa§y,:@ﬁggéglggfﬁgggrgyiggg ﬁj nanner that it
is conpletely 20 encl osed between the upper and the Iomer part of the

string, i.e. télﬁm&lz!;ﬁ Peoims PRYegPdsnat a distance from the top and bottom
edge, respectivel y, CPe STri n Surface attachnent here nmeans al| neans

and methods of joiftfi th@r PGo>SBPFhcas, LG ANYeTfifihg, 2 SRdd 25

ing, welding afafitheedd heltHhBoﬁbntuahualpe@m@@@ het Waesv ialh A GRIMp 5P 1 RgS
all ows the springs t%a][w arated fromoon anotlher .causi n the lit to

open. The enﬁ? +ﬂ FRECNREFTRE SO SRS 1 dget her,
whil e the exc&mwéﬁbrnﬂhﬁ|mattnesespemprmeb$ hh@hmnxﬂiﬁyubﬂ(BMﬂh[thab# t he

string is stre h s A r e £ The
excess nater|% ‘ghe upp ﬁﬁfgﬁd %m§g¥ﬁﬂbég % ?h 5 gﬁﬁgléydzﬁr et ched
out, which el |¢ﬁmeisedrieyp$@bfeﬁﬁoat§ecwehed wcﬁala@e dlofitrgy g welbditi on,
a nuch better ppterdal, 8L0N99¥+ting surfaces. Furthermore, a slit is

15 provided between at least two springs located adjacent

to one another within the same string, which slit allows
an increased interijacent separation distance (SA) to be
formed between said adjacent springs. Preferably, the
slit is provided in such manner that it is completely

20 enclosed between the upper and the lower part of the
string, 1.e. the slit begins and ends at a distance from
the top and bettom edge, respectively, of the string.

Surface attachment here means all means and methods
of joining together two surfaces, such as gluing, solder-

25 ing, welding or the like.

The slit thus provided between adjacent springs
allows the springs to be separated from cne another
causing the slit to open. The remaining material in the
string still holds the string together, while the excess

30 material in respectively the upper and lower part of the
string is stretched out.

A number of advantages are thus obtained. The excess
material in the upper and lower part of the string is
stretched out, which eliminates the problem of so-called

35 false lofts. In addition, a much better material economy

in terms of cover material i1s achieved.



in ternms of cover material is achieved. WO 2005/055771 PCT/ SE2004/ 001832 5
In relation to the prior-art mattress disclosed in WO 02/44077, the sane
advant ageswar®mosdssaiined with springs that are spaced apadr/saodive1ss:2

| engt hwi se direction of the strings. However, a nuch better matéri al
econony 5 in terns of cover material |s achieved, and considerably |ess
cover material is needed to produce a striﬁb of the sane |ength, having the

same number of sprifgs.ang.the sa. sepanallon $pAGsResThe sepaali on

spaces between sone sp pri ngs ress 1ess conpact and, conse 10
quently, feweripi#®ngd/ 44877 eqlinfetiame ed vpatades agfe %W%gﬂl% springs

fn covers is faer{h §t€Ha€nQr§0 Pé]ced"@ﬂl@f%r irl Q%é%ﬁﬂ»@ﬁséﬂi’&@éc@?oﬁ‘m
noti ceably affect he confort of the mattress- fact, it  has even been

found that in Sbneheasksipas i Hereded %il@P&ﬁ’Cé’eﬁéit%é‘Hﬂ s ke LHPHPES adds

to the indivi dugl teessl beneevek fnlélﬁerﬁi)][lﬂg, a\f_vfﬂl(‘éirédl,crﬁﬂﬁ&ﬁoﬁ}@id@fébl§i nce

each indivi duaJr prin 0. sul[l) ads_ conparat i veI ndepen-

dont 1y, Ou ng tesEhEOBRF: BrERFTabe STEEr tat SR AF LI e Chhe

mattress i s al sameelahgbl yhenéxpenise vesmaad nuﬂ&ﬁ%m teof mzmﬂfm;fs ua{m Mweover,

the slits, whi u at.| r opened t form Iowalrto
E0af eba-8ERBhoKE 9068 oo LEGUBL AR L9

wee
cuculatetransverse estr|ngs ara]?lon 1% t he

springs 25 al spomesaptrsngn makedube smbeling skorlmests tcmmsaﬁetr sehy, ofongde
mattress dldec{qilé’ﬁ‘ NSE%?S% p¥i hés héﬂé"}é- %1{1#0 rgéc?ntth@' SLicpbatipn is
Actor 0

obt ai ned overa Ing to a preferr nent BYsare pro- vided
bet ween essent $RFIL9SENY BHFaEBALNIPr i MYROVE IS sih- faplkitatsd aandtse eRrings

arranged in pagghbebr, Thhe %b@\f@twﬁ Sslyart-2qes {esafdbeck abpyes £ oo be

obtained in all parts of the mattr However, it |seuall%%£055|blefor

slits to be pr BhevFBEBOSFI §?fb§f‘\‘ﬁe@ﬁtEB%S of 1A Ifagf acknthapré PRt

found that in some cases the increased distance between

15 the springs adds to the individual resilience of the
spring, which increases comfort, since each individual
spring is able to support loads comparatively indepen-
dently.

Owing to the efficient use of cover material and

20 springs, the mattress is also relatively inexpensive and
easy to manufacture.

Moreover, the slits, which during separation are
opened to form holes, allow air to circulate transversely
through the strings. Since the separation of the springs

25 also results in air ducts being formed transversely of
the mattress direction, a mattress with highly efficient
air circulation is obtained overall.

According to a preferred embodiment, slits are pro-
vided between essentially all adjacent springs in essen-

30 tially ail the strings arranged in parallel. This allows
the advantages described above to be obtained in all
parts of the mattress.

However, it is equally possible for slits to be pro-
vided only between some of all adjacent springs of at

35 least some of the strings to obtain zones with different
properties across the mattress. In this manner, zones of

different firmness can be easily provided in the length-



35 least sonme of the strings to obtain zones with different properties
across the mattress. In this manner, zones of different firmess can be

easi |y proybdeskdseriihe | ength WO 2005/ 055771 PCT/ SE2004/ @@%8%200100Yd35€
direction of the mattress, for exanple, or different halves of a double-bed

mattress can have different pro- perties. Furthernore, the cover material is
advant ageously 5 joined together on both §ides along the slit to close the
covers along the slit. This closing operation can be__carried out_after the
STi L has been TSt 45t B SHoroaglgt 11078 cAPFi S4BHL ShePSr AHHERTAE | s
formed. In thismlwaseyf thedsibite—teanl ben pr oesdedabeharendtiideprent mged+ nes 10
runni ng side dexséidees Alternatively, the slit can be pro- vided in the

m ddle of an joining line, in particular if a slightly wider joining line
is used. However, iFnnthermorse dheclcoweexunatagiehi nsj sdmEngabeseslgan al so

be used. &5 19 ithdl %&dé%ﬁ%oqjdﬁﬁt%iﬁgé E%hgg%h@r%ﬁl@a‘%@dcﬁ%t by a
separation di stance exceedl ng about 10% of the _dianmeter of the |argest one
of the spiral &hf MECers melongtjtdceml Khri Rgss sh@sprer ePaBRy i6%c&&di kfF 15%

nost pre- ferred2008 i sa@ld.owheefdl £t enhsmBeehaghhedd Bhtt be-2k r-
mattress, but_at%oes not. affect, the confort of ress negatively.
[

he nmattr ,
Furthernore, i324% Y eferabiTe ahaut Haesepa- th: Fon bt SREBRS 14F g€t han
1 cm and thatcddwe, densidyit ofarsd mOSovNdélebstiicrg dwbegbidAng N Sted ngs
in which 6Iit§ are é)ro.v%deqd i.s,le t han 1‘155 sgri n% perl.rreter, b25 and
pr ef er abl y°I eSS UHAN 13 Eprihgs Per ‘Hetet 2L ATES ai S‘eté' aotRE: P of
the inventi on,vidledethothd gridrbrufefctam i nginispr ingenatitr pas tisyireovi died
conprising th f ¥ i j Ln i uc r that ey are
30 encl osed | ﬁa i%%?%%%qf%%&?tju. |rﬁg{és?$§%gg§ hggﬁtﬁérggﬁg}%&’né‘% tpl'}"l)ur ality
of parallel st3d9R)sobiekosy Hitdensy Wuitatelatnachivss Ferwadsocaft ting
sur f aces, used.

15 In a preferred embodiment, the springs are spaced
apart by a separation distance exceeding about 10% of the
diameter of the largest one of the spiral turns of the
adjacent springs, and preferably exceeding 15%, most pre-
ferred 20%. This allows efficient manufacturing of the

20 mattress, but does not affect the comfort of the mattress
negatively. Furthermore, it is preferable that the sepa-
ration distance is larger than 1 cm, and that the density
of springs in the string direction, in strings in which
slits are provided, is less than 15 springs per meter,

25 and preferably less than 13 springs per meter.

According to another aspect of the invention, a
method for manufacturing a spring mattress is provided
comprising the steps of

arranging coil springs in such manner that they are

30 enclosed in covers in longitudinal strings,

interconnecting a plurality of parallel strings side
by side by surface attachment between abutting surfaces,
and

providing a slit between at least two springs locat-

35 ed adjacent to one another within the same string, which
slit allows an increased interjacent separation distance

(SA) to be formed between said adjacent springs.



and providing a slit between at |east two springs |locat- 35 ed adjacent to
one another within the sanme string, which slit allows an increased

i nt erj acerwoseprsatilon di stance (SA) to be formed bet weenTsaEcasacisazent
springs. WD 2005/055771 PCT/ SE2004/ 001832 7 The above steps may be carried
out essentially in any chosen order, although fromthe point of view of
manufacturing it is preferred first to arrange the springs in strings,

before joining tog r C t,eri i dif.f i.ngs. The
present nethod aff gfflgésa %%%%t%%%ss %&e@%oﬁéf%g%g{ ggfh(l?%éc’%%ggtgrlﬁ%}e&r}g\j th
reference to t¥eyféhesenspeder ofalipeughvEnppogheApedndi f vdew mfeferred

embodi ment, t hga Sk eRcOhridd PF OVA O AOr P ISPRIRES tioh a34Gh g that they
are enclosed in covers in |ongitudinal strings conprises the partial steps
of arrangi ng aSRI+1PS ofRaSEbiRYS neb@fPEe £BLPRRE OIS Do td&d CRMST spri ngs
arranged i m SuRgESHiON FHEMEHEt dEEPerddt psYHaAigRg a | ongi tudinal joining
line, such as a weld or glue %ine, q% t%f ogen nd gf the strip th%f

fol ded, and arrangi My BEFOTRC JPeHPLra T obHai ﬁ‘g"PH #E6RgiIPTdiESRA Y5 ni ng
i ne, at | easttonehtsandescsebedi witly réhered@ebeionedie adjradenisspri ngs in
each pair of s%én% @gigéfi cient production is thus obtained, while at

the sane tine e nEY%o of "manuf acturing can be easily conbined with
previously descri beticprodingi on stepsfeihed smbpdifmeptovitdiengtsid tsf bet ween

o cf or abl  artr oy bt g o8P : RRPLEag"Ph EECH bk TR A 1o
arrangi ng of tRRChPSedash BABCEFahBvEPRSLfBrAnGg ISt NAFetGEd ST B i ngs.
According to aphhtidiaspegt eF the invention, an 30 apparatus is provided
for manufacturing aa?PéhSQnSaé'strip of a cover material so that it is

folded over springs arranged in succession therebetween

15 providing a longitudinal jeining line, such as a

weld or glue line, at the open end of the strip thus

folded, and

arranging, before or after providing the longitudi-
nal joining line, at least one transverse joining line

20 between adjacent springs in each pair of springs.

An efficient production is thus obtained, while at
the same time the method of manufacturing can be easily
combined with previously described production steps. The
step of providing slits between springs located adjacent

25 to one another within the same string is preferably car-
ried out at the same time as, or directly after, the
arranging of the at least one transverse joining line
between said springs.

According to a third aspect of the invention, an

30 apparatus is provided for manufacturing a spring mat-
tress, comprising

means for arranging coil springs enclosed in covers
in longitudinal strings,

means of interconnecting a plurality of parallel

35 strings side by side by surface attachment between abut-

ting surfaces, and



tress, conprising neans for arranging coil springs enclosed in covers in

| ongi tudi nal strings, nmeans of interconnecting a plurality of parallel 35
strings siWg fays/gisetlq by surface attachnent between abut - pomg6eddoasers, and
WO 2005/ 055771 PCT/ SE2004/ 001832 8 neans for providing a slit between at

| east two springs |ocated adjacent to one another within the sane string,
which slit allows an increased interjacent &epa- ration distance (SA) to be
formed between sai d adj acent r|n s resent apparatus affords
advant ages cor r espofi§? anofopfﬂB 4;%#19ﬁﬁﬂ§%ﬁt F rEf@Fentl°t o the

first and thespedcand aspetédofadweelmventlcme Adskilie onal theat thes sand

advant ages of inve ent_ fromthe clai and _t

fol |l owi ng des%??%?génagﬁcpre;erre enboéﬁn¥ﬁcre%ﬁ?§flT%%E??%?P nsgpathe
Drawi ngs In thetapnedédtdnawi n§3) 1% By foimed perwpert syedvadiyacknst part
of a spring ngg&&ﬁﬁg designed in conformty with the invention; Fig 2is a
side view of a stri 'With enclosed springs to be used in a mattress in
accordance with t heThenPERERBR, 2PPaZaseS Eidm U rdvapaueasi oprr2errng-3

shows the striRgeotoFitiode BHbCEDLEPYHIVON 1 Mhereedhenstr HOLhaS rhean
separated; Fig 47is_a plan view from above of a part of a mat- tress in

accor dance MAtﬁngnéh@nﬁ8&Pﬁ§n?SBPCFh@ﬁlﬁhﬁu%Qﬁﬁnt¥?@ 5 is a perspective
view of a part of apdappabaaSrédturdeCel tidiheadds séf ephedi Agah~ for

manuf act uri ng in_accor e with the jnventlo F
perspectlﬁﬁ? Z%PBfW& a%? 8PPahcy p&ﬁfmtﬁﬂ? éﬁﬁiﬁ%l ghﬁ gg%gﬁﬁlng
enbodi nment fodes&mﬁtaabnrDﬁgprafﬁntmme$mMGﬁzmmmmﬂance with the invention;
30 Fig 7 is a perspective view of a part of an appara-

Brief Description of the Drawings

In the annexed drawings:

15 Fig 1 is a perspective view of a part of a spring
mattress designed in conformity with the invention;

Fig 2 is a side view of a string with enclosed
springs to be used in a mattress in accordance with the
invention, in a position before separation;

20 Fig 3 shows the string of Fig 2, but in a position
where the string has been separated;

Fig 4 is a plan view from above of a part of a mat-
tress in accordance with one embodiment of the invention.
Fig 5 is a perspective view of a part of an appara-

25 tus, according to a first embodiment, for manufacturing a
mattress in accordance with the invention:;

Fig 6 is a perspective view of a part of an appara-
tus, according to a second embodiment, for manufacturing
a mattress in accordance with the invention;

30 Fig 7 is a perspective view of a part of an appara-
tus, according to a third embodiment, for manufacturing a
mattress in acccrdance with the invention;

Fig B8 is a perspective view of a part of an appara-
tus, according to a fourth embeodiment, for manufacturing

35 a mattress in accordance with the invention;



tus, according to a third enbodi ment, for manufacturing a mattress in
accordance with the invention; Fig 8 is a perspective view of a part of an
appara- tugso06038tiing to a fourth enbodi nent, for nmanuf aCTISERMG/00E52 a
mattress in accordance with the invention; WO 2005/ 055771 PCT/ SE2004/ 001832
9 Fig 9 is a plan view from above of a mattress com prising different zones
in accordance with one enbodi ment of the i‘hvention: and Fig 10 is a side
view of the mattress i 9.9 e SChIRL f _Pref
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acconpanyi ng d5§m¢@@slnﬁgneu§ﬁrlggdnattress in accordance with the invention

conprises a plurality. |nterconnected coil s n whi ch are encl osed
in covers 2, as sho ﬁ- i y3 4-aidegyieyppf tgﬁé“%&@éﬁssslﬁb&84¥r%ﬂ1a

preferably5me|dab|e textlle fabric but other materials, such as various

types 15 of pl It is |ikew se
possible to u %n fabrics.

Nor mal | y, strlngsiﬂmﬁ 1mVentmnn we¢ﬂeﬂe dewemlemmiamedh@omokmmwxmg are

manuf act ur ed o t o to su table 20
| engt hs and jo?%%dgg%%é?%%¥iE§G§HE§%§%§eg&b rnlng?ﬁx¥$é§§g% %bé erébly

t he covers arerdfarastoned tbeeﬁsap@panwamgtW@&N@ﬂgﬂwnenclosed hei ght
amount s tggat | easts 56 nanaPE eEEARLY abBoBluarfAS iR 1C BN 2T RIAe S T NS
of many dlfferent sl zes codl d used in conjunction wth the present

i nvention, and“PHPHFFAS @lBﬂéraﬁ}t§e§ﬁré@U9QQQR?%ﬁ§ﬁ9 Jergesringal }, may
be used. Prefghabhyar808R¥EHse8PiNNGS VRS lzse%wéﬂqu @.rﬂlﬁgim-ei of 2-10

cm_and most pLelerably a.draeter of ahaut, d0.6 om_freferablyy, Lhe, serings

textile fabric but other materials, such as various types

15 of plastic material, could equally well be used. It is
likewise possible to use non-weldable textile fabrics,
such as cotton fabrics. Normally, strings 3 of intercon-
nected, cover-enclosed coil springs are manufactured
automatically, whereupon the strips are cut into suitable

20 lengths and joined together side by side to form mat-
tresses.

Preferably, the covers are dimensioned to ensure
that the maximum enclosed height amounts to at least 3 cm
and preferably to at least 5 cm.

25 - Coil springs of many different sizes could be used
in conjunction with the present invention, and in prin-
ciple any desired spring size, large or small, may be
used. Preferably, however, springs are used having a dia-
meter of 2-10 cm, and most preferably a diameter of about

30 6 cm. Preferably, the springs comprise at least four spi-
ral turns and preferably fewer than 10 spiral turns. In
addition, it 1s an advantage to manufacture the springs
from helically coiled wires having a thickness in the
range between 0.5 and 3.0 mm and preferably a wire thick-

35 ness in the range of 1.5 to 2.2 mm.

In the spring mattress in accordance with the inven-
tion a slit 4 is provided between at least two adjacent



ral turns and preferably fewer than 10 spiral turns. In addition, it is an
advantage to manufacture the springs fromhelically coiled wires having a

t hi ckness wp Jdobosstange between 0.5 and 3.0 nmm and pr ef erpglylisk2804M0i €32t hi CK
35 ness in the range of 1.5 to 2.2 mm In the spring mattress in accordance

with the inven- tion a slit 4 is provided between at |east two adjacent WO
2005/ 055771 PCT/ SE2004/ 001832 10 springs b at |east one string.

Preferably, the slit is raqvi_ded in such,nmanner. _that,.it is.conpl.etel

encl osed ybet ween t9ie ‘iﬁapagcr q&rﬁ%t K& S onkef *Plrt 5?%%3%%4 % & trgﬂﬁg: J‘r)'nyei ng
achi eved by t hercstiidedeigi nmiang maneert athatli $tansecémpékbwiyhencdwssd t he
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separated position shown ‘in F:ﬁ%d& whereéin an_incréased interjacent
separation didiAR et A HA 4B REd Bk wBBRIRAes&Nad] BEBRE PAhde This will
ca;Jse_ t Ihe_ sl Ittsttlf_us:j)ejns(;]I é/\mtlltle dﬂll%d]{él:?fﬁ_@}@h EQCt?egfbﬁr@n@! traﬁ S’Ié:tHe:c flgatb—l
material in the top and pottaq part. wi e stretched out. .Preferably,
This type of S A5 prarhaied Rsotidan PEtsBREaPYTaH" et oot of
the string, arnthd ispessenticldey pallll édeaphringsramr ahgechon? spaaldtedd wit h
one anot hex. 20 The, i hter] acent ajLo i stan hu ai ned

pr ef er abl ;6 excesds ﬁ%@sgqé%arhéndi%%féer Ecc))f gP%eSﬁgﬁggggéohé)ﬁ&g%%hg’%soﬁr} al
turns of the adj &ent3spiiiengsin and ipnereasedbliptiet]eressdsers¥a tdmh nost
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Furthernore, idedsigVasthanequs Jtofi A§emEO¥ehalBt 8- the top and bottom

15 part will be stretched out.

Preferably, this type of slit is provided between
essentially all adjacent springs of the string, and in
essentially all the strings arranged in parallel with
one another.

20 The interjacent separation distance SA thus obtained
preferably exceeds 10% of the diameter of the largest one
of the spiral turns of the adjacent springs, and prefer-
ably it exceeds 15%, and most preferably exceeds 20%. In
addition, the separation distance preferably exceeds 1

25 cm. These separation distances preferably are arranged
between essentially all springs in the lengthwise direc-
tion of the mattress.

Furthermore, it is advantageous for the cover mate-
rial to be joined on both sides along the slit to close

30 the covers along the slit. This improves the ability of
the covers to withstand opening and eliminates the risk
of the springs making their way out of the pockets during
use. This can be achieved by providing the strings with
two joining lines 5, such as weld jeints or glue lines,

35 for the joining together of the cover material on both
sides of the slit 4. The joining lines can be provided
either before or after the providing of the slit.



rial to be joined on both sides along the slit to close 30 the covers al ong
the slit. This inproves the ability of the covers to w thstand opening and
el i m nat eswidmos/eshk71 of the springs making their way out rafr/$e2eopmaset s
during wuse. This can be achieved by providing the strings with two joining
lines 5, such as weld joints or glue lines, 35 for the joining together of
the cover material on both sides of the silt 4. The joining lines can be
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i aHRL i

t 00,
or several stitche %H%ﬁtl%ﬂmﬁﬁﬁéénﬂt BBS@FBP@Q Wise! 1¥ss t han
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preferably is ess t Springs g ernore, in the
mattress in accordahee y@Y&ﬂﬁiﬁn makeat Lonpossépak §Druﬁ@slﬁﬁ§ drlvagnged in

paral lel, and 3j néﬁffﬁ@rgeﬁ@%ﬁﬁér%w' dechy sur fs?:&%n%fst AchmeMd gids 6
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vel di ng or theffrilely2sbowt tHe $RALPES &Pem@ftt%&tStSﬁés’s:@éﬂun@ FcclgitEnte with
the above, theifiokkewsagdoStEPS @he Carhkedliew prefer¥ble that, in the

15 mattresses in accordance with the invention, the density
of springs in the lengthwise direction or directions, in
which the separation distances are provided, is less
than 15 springs per meter and preferably is less than
13 springs per meter.

20 Furthermore, in the mattress in accordance with the
invention several strings are arranged in parallel, and
interconnected side by side by surface attachment joints
6 of abutting surfaces. The surface attachment can be
achieved by gluing, welding or the like.

25 In the manufacture of mattresses in accordance with
the above, the following steps are carried out in any
chosen order:

o arranging coil springs (1) in such manner that
they are enclosed in covers (2} in longitudinal

30 strings of cover material. This step in turn pre-

ferably comprises the partial steps of
e arranging a strip of a cover material so
that it is folded over springs arranged in
succession therebetween,
35 e providing a longitudinal weld 7 or glue line
at the open end of the strip thus folded,
and



chosen order: o arranging coil springs (1) in such manner that they are
enclosed in covers (2) in longitudinal 30 strings of cover material. This
step in tuwos@séerably conprises the partial steps of parsaf@sogisse Strip
of a cover material so that it is folded over springs arranged in
successi on therebetween, 35 providing a |longitudinal weld 7 or glue line
at the open end of the strip thus fol ded, 12and WD 2005/ 055771

PCT/ SE2004/ 001832 12 agr i ._hef e rangi f ot
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the sanme sgring, and puitlird@roidct ithe Stdildsal frepar gheatine 1S RiMgsys
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conprising springs are, prefera arr ed in,successive rows, er eupon
such rows are attachecf’tobghgl 5%%5?“@?%% %3f%f%%'by 20 surface attachnent
as indicated in Figodprerefdémablslits Hetvoswsn aze atkathédot adjeeeariot her in

2-3 vertigally space - h Nelo]l siie:ihe oci.at rji.ng. A
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essentially in parallel

Preferably, the step of providing the slits is car-

ried out at the same time as, or directly after, the
15 arranging of the at least one transverse weld/glue line
between said springs.

As already mentioned, the covers comprising springs
are preferably arranged in successive rows, whereupon
such rows are attached to cne another side by side by

20 surface attachment as indicated in Fig 4. Preferably,
the rows are attached to one another in 2-3 vertically
spaced attachment points opposite the associated spring.
A larger or smaller number of attachment points could of
course also be used. It is likewise possible to use one
25 long attachment line extending essentially in parallel
with the longitudinal directicon of the springs instead
of several, shorter attachment points. It is likewise
possible to join together the strings by means of a
string of glue or the like extending in the direction of
30 extension of the strips. The interconnection of rows side
by side in succession could be effected by welding or
gluing, as mentioned previously. However, this intercon-
nection can be achieved using other alternative forms of
surface attachment, such as clamps, Velcro tapes or some
35 other suitable joining-together method.
By joining-together the strings in this way opposite

the springs in the respective string, the separation dis-



with the longitudinal direction of the springs instead of several, shorter
attachnment points. It is |ikewise possible to join together the strings by
means of awstwsosg7af gl ue or the like extending in the digresEdomoeds230
extension of the strips. The interconnection of rows side by side in
succession could be effected by welding or _ gluing, as nentioned previously.
However, this intercon- nection can be acHileved using other alternative
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i n conventionabe packetgsdy i nf d@dirdvsessasord0dbhsks yabs@opessitd endto- use
different separation dis-.tances in different gones or_areas of the mattress

and to wuse fo r%?%n%?%nl%?g% es%%%?ai?o%°%Y%P h88§1iR°§ﬁ§sS%HEﬁngi Yor mal

use of the nmattresseare | ess exposed to |oad, and smaller separation

g stances g ar cos eupoeetu o Jovmie, heavel ogdss Tk sEbe conl gl ed by

determ ning between ! S are provide slits
are, where on thecesrimgsiffierenttzongee Q¥ ovided, ofhowet e tdirggmsanst €0

joined togethegg.efgy Qagmgr@npéf?gi SePBLiL £84 BQERLI3IRT 54| ff.arantzones
200is shown in Figs 9 and 10. In this exanple, the nmattress conprises
several differehtDobRRL PActfe FRAGhARESRSRi RE6t iL6A St R&PesEd 150 al33dst zone

Ib | ocated at thgdhemd:lendsepatheioRtdiessnceéhe st Giregs axdd tihy ough
etween 15 more heavy loads. This can be controlied by determining

slits are, where on the strings the slits are provided,
how the strings are joined together, etc.
One example of a mattress comprising different zones
20 is shown in Figs 9 and 10. In this example, the mattress
comprises several different zones in the lengthwise
direction thereof. In a first zone I located at the head
end of the mattress, the strings are cut through between
the springs, in the manner described in detail above. In
25 normal use, this zone is subjected to the lcocad of the
user’s upper body, from the waist up. In a second zone
II, the strings are not cut through. This zone corre-
sponds to the curve of the user’s back. Thereafter, a
short zone III is provided in which the strings are cut
30 trough. This zone corresponds to the buttocks of the
user. Next, another zone IV in which the strings are not
cut through is provided, which zone corresponds to the
thighs of the user. Finally, the foot end of the bed
comprises a large, cut-through zone V, which corresponds
35 to the legs of the user from the thighs down. This bed
offers support for the curve of the user’s back and the
thighs, while allowing the other body parts to sink



the springs, in the manner described in detail above. In 25 normal use, this
zone is subjected to the load of the wuser's upper body, fromthe waist up.
In a secongozeogessti, the strings are not cut through. Thica/saos/oo8sne-
sponds to the curve of the user's back. Thereafter, a short zone IIl is
provided in which the strings are cut 30 trough. This zone corresponds to

t he buttocks of the user. Next, another 2dne 1V in which the strings are
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Moreover, when manufacturing double beds, for instance,

non-homogeneous strings may be used in the different
mattress halves, thus to better adapt the mattress for
the use of two persons with different needs and desires.

20 It is possible, of course, %to obtain corresponding

zone divisions using mattresses that are instead formed
of transversal strings and not of the longitudinal
strings described above.

An apparatus for manufacturing a spring mattress as

25 described above and for carrying out the above-related

method may comprise:
o means for arranging coil springs 1 enclosed
in covers 2 in longitudinal strings 3 of a
cover material. Means of this kind are pre-

30 viously known within the field and have been
used previously to manufacture pocket-spring
mattresses.

o means for interconnecting a plurality of paral-
lel strings side by side by surface attachment

35 between abutting surfaces. Means of this kind
are also previously well-known within the field



of transversal strings and not of the longitudinal strings described above.
An apparatus for manufacturing a spring mattress as 25 described above and
for carryi wp mes/oishe above-rel ated nethod may conprise: rCmsaER06H/000832
arranging coil springs 1 enclosed in covers 2 in longitudinal strings 3 of
a cover material. Means of this kind are pre 30 viously known within the
field and have been used previously to nerufacture pocket-spring

nmattresses. o means for jnt g{cﬁ‘pﬁ%%ﬁ%ﬁ&%%%%e% iutsyetcf)ﬁ%gaﬂlg hfla%ltu%tgri ngs

side by side by surface att ' en abut surfaces. ans of
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weld or glye line, at t open. end. of ; they strip thus folded, and neans for
arrangi ng at |least one ttansverse jorning line 5 such as a weld or glue

l'ine, between 20 pairs of adjacent springs of the strings The means for
arrangi ng slits canrgoOngdsds ofoR &Htanging coil springs in such manner

that they are enclosed in covers advantageously comprises
means for arranging a strip of a cover material 2 so that

15 it is folded over springs 1 arranged in succession there-
between, means for arranging a2 joining line 7, such as a
weld or glue line, at the open end of the strip thus
folded, and means for arranging at least one transverse
joining line 5, such as a weld or glue line, between

20 pairs of adjacent springs of the strings.

The means for arranging slits can consist of a cut-
ting tool 10 arranged to be moveable towards the cover
material, as shown in Fig 5. In this case, the cutting
tool consists of a rotating cutting tool, comprising a

25  circular cutting edge, which can be rotated during ope-
ration. Furthermore, the cutting tool can be moveable in
a direction towards and away from a working table on
which the cover material 2 is positicned during use, as
indicated by the arrow R1l. Preferably, the cutting tool

30 is arranged directly adjacent the means f£for arranging
transverse joining lines 5. Said means may consist, for
example, of welding equipment 20 for ultrasonic welding,
with two welding elements 21. The welding egquipment is
preferably moveable in the same way as the cutting tool,

35 but independently thereof, as indicated by the arrow R2.
This allows the welding equipment to be lowered towards

the cover material to create two parallel spot weld lines



ting tool 10 arranged to be noveable towards the cover nmaterial, as shown
in Fig 5. In this case, the cutting tool consists of a rotating cutting

t ool , conpwiosiooggpsa725 circul ar cutting edge, which can bergmsEzd@eboisei ng
ope- ration. Furthernore, the cutting tool can be noveable in a direction
towards and away froma working table on which the cover material 2 is
positioned durlng use, as indicated by t B arrow RI. Preferably, the
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equi pnent 20 an he” clUt |ng to be displaced in the direction R3
and the cover nateInwtﬂlS(ﬁmhﬂdumEEMJIﬁhelwekdﬁng6£mmﬁpmant tohéswehei ng

equi pnent 1f000'éoG mé@efﬁéffffffféw?“ﬁﬂdféx{% £ 1k ORL ¥ tE‘L%r %ﬁfet 8n iikS the
slit forned b e cuttin te ap roac IS a possi bl e,
i.e. the slit %rrﬁeeﬁi Ny Hfi@ SEUL S oP t@% oxazf%%tar épwe’”loé§hp|i@vﬁd§@

gl ong th eggeﬁso@élﬁ@ S%lé %Qf@#&f&ﬁh@%ﬁ@@tl Vﬁnﬂoohhg fac I—Lrent

descr | bed above it LN EleIgnce (0,618 oo YS90, cquipren 20, which

result thereofsisdddy one joining line 5 is forned whi ch is separated by

the slit ﬁB In As an alternative to the embodiment described above
with reference to Fig 5, a welding equipment 20’ which
comprises only one welding element 21’ may be used, as
shown in Fig 6. As a result thereof, only one joining
line 5 is formed, which is separated by the slit 4. In

20 this case, it is an advantage to provide a slightly wider
joining line, to make sure that a satisfactory intercon-
nection is obtained on both sides of the slit. In other
respects, the same arguments as above apply regarding the
use of the equipment and the interrelation between the

25 welding equipment, cutting tocl and cover material.

Instead of a rotating cutting tool, as described

above with reference to Figs 5 and 6, a non-rotating tool
10 may be used, as shown in Fig 7. This toocl is movable
towards and away from the cover material in the way

30 described above. The non-rotating toocl may have a flat
cutting edge 11', as shown in Fig 7, but other designs
are also conceivable. For instance, the cutting edge may
be concave, convex, serrated, corrugated or the like.
Moreover, the cutting edge can be arranged parallel to

35 the cover material, as shown in Fig 7, or more or less
tilted relatively to said plane. The cutting tool may

also be arranged before or after the welding eguipment.



20 this case, it is an advantage to provide a slightly wider joining |line,
to make sure that a satisfactory intercon- nection is obtained on both sides
of the sliwoilonsmasstmr respects, the sane argunents as alrmesEp@iogisszgar di ng
the wuse of the equipnent and the interrelation between the 25 wel di ng

equi pnment, cutting tool and cover material. Instead of a rotating cutting
tool, as described above with reference tld Figs 5 and 6, a non-rotating

tool 10 may b&“@ﬁgicﬁesﬂ‘?%eirﬁ\ﬁﬂﬂpl?e J&cﬁﬁf%léﬁeﬂ@é’a@f@ udoyards and

away fromthe cover nmaterial_in the vvai/ 30 descri bed above. The non-rotating
tool may have &Sf|RPWeRETt i RSedesSatPle o sHoanIh Hgy Fthirg dt et désigns

are al so conceiN@bsgme FOEvEDNSAIANERe KEBIOM td &GOS ABY bdEILANCAKER,
convex, serrated, corrugated or the |like Moreover, the cutting edge can be

arranged par al #81 SR"B5 R b Goter? $ P H WS EHOMCTPERy GBS nBfe or
less tilted rehatapphyatessaid plane. The cutting tool may also be
arranged before or after the welding equipnent. W 2005/055771 .

PCT/ SE2004/ 001832 59 e PREr Saset vﬁ%r%oﬁrﬁeplteo VTR et et st 4PE used
it is, howevetooal 30 podsihtejtnibmngabgel the ocut topmgos doé mided hefsahe

| evel as the ' S d h L, R . Thi's
allows a verym‘g%?r%g%%\gggg?g%' 0$958$§%M§%%a¢}g€&?rﬁ?$h%)}\rg%noéi;? llr? i%:ngch)s'si bl e
to arrange theMenet spgcet vl t10s apdai habloi neadsl ROl ardoppuseee si des

of the cquer &@éﬁﬂg' , tBSi hAN FAcERBe WO i g exampl gpi Prflg, 8.  Mre
space is thus available for each tool and, con se 10 quently, their

manuf act ure and useP§ sAQPEPIPEH RPOVE: dhlscks AP BHVR, LPLUFS jRidsinbe to use
joining tool sgosush ascueidi RELAEARSne s Chyled & di 8§l acegbhecarsl ang a |ine
and, thus, are ontinug_usly or intermt- tentl) acté ated to formthe .
foining Iine. POWEYeF, 1Beiands BPYD: coRRcr YAl RITE HEeoF of RFTH™ 6ol s 20
whose extensi obentbyt Bethoagedutd nddbrdi tieet  otn g r espendiotevdhat iaf ikhe
joining lHQ?' a Soeégﬂgggvgﬁlgugg gséoggiéfnghB&ngcggnaﬁhose ext ension
in the longitudinal direction corresponds to that of the
joining line. One example of such a tool is shown s chema-
tically in Fig 8. In an embodiment of this kind, the
joining tool does not have to be displaced along the
20  Jjoining line, but only up and down to “stamp” the j olining
line between the springs. This operation can be carried
out considerably faster, thus allowing the rate of pro-
duction to be increased.
The apparatuses adapted to cut slits according to
25 the above description can be integrated with most of
the prior-art manufacturing equipment for manufacturing
pocket-spring mattresses. It is alsc conceivable, how-
ever, to arrange the cutting tool separately from the
rest of the manufacturing equipment. Thus, the welding
30 equipmenit can be located before the cutting equipment in
the direction of travel of the strings, wherein detecting
means can be used to detect the joining lines prior to
the cutting operation. Different types of detecting means
are conceivable, such as mechanical means that detect the
35 position of the springs on both sides of the weld seam,
optical means that identify the weld seam in the mate-

rial, etc.



tically in Fig 8 1In an enbodinent of this kind, the joining tool does not
have to be displaced along the 20 joining line, but only up and down to
"stanmp" theydaoéEstd |1 ne between the springs. This operpgitiiBoc@inide
carried out considerably faster, thus allowing the rate of pro- duction to
be increased. The apparatuses adapted to cut slits according to 25 the
above description can be integrated with Afst of the prior-art

manuf act uri ng equi prent for manufacturing pocket-spring nattresses. It is
al so conceivabl e, how ever, to arrange the cutting tool separately fromthe
rest of the nanuf adiher imed tegsspientacchusmndeherivdl dineg 13& caduiiopnmenffean be

| ocat ed before CUL L] i t_ 1 t i eqgti [ t he
strings, wher ejlfgfl&?e]teglccttél E%O%r}%atﬁrsge ggaendl{)lev aults]%&d tt(r)o g:tel-{ocegc%t (%ltchhe:L ﬁ%\()éﬁ]i Jsr% | i nes
prior to the cenvémyg wpsr gacket Diffioremattymessesf, darastiding relanssanee
concei vabl e, s q]ﬁ.ﬂg t hat ity f the
springs on%bot Hs}}ugezssﬁgf t e&igvel se%mmop%%%%?%}?ﬁ%ih é%’?? y the
wel d seam i n tHerige-thamnowal MY Jp03/085 10l PCHeSER04H00ESBRreE8 The

mattress in aceoglanee. Witk A d vt 119k ofde ef s |daNaR HOREEVERS

equi val ent to those achjirr}?/éﬂ_égn conventi onal ngﬁcg -grquri ng ttresses,

provi di ng t he RV 4 L Ot r tt En P Ao ol Tomwhat9Rar der

springs than notamalwhey Hee rus ethdlodat raas esdbdedmdd ness Highmesgre-

Al ternati %Iy, thcg. sarga effect can be achieved, however, in other ways, for
§ O e B pra s

exanpl e b % “that when being enclosed are subjected to a

hi gher pre- 10 | oadihyg itreresitoimn Tes ibeeentdemt hiase bedrpwesdrtitbede fbove with
refe- rence to odi r, I i, ant : nhte;:T Lpv ion
are possible nﬁ%@@%ﬁhﬁgﬁ% a re%blyH gee‘ﬁéﬁ'dj%ﬁés@d%a olvate. olr)?egglrarpl e,
ot her cover maieVenllsomEre PORS skl vanalsh whidkeriaitg alsiossdy sbebnags, and

so on. Such cypselysdf! A Ssk Vard At Sargh] biige CONStdengt 40 Hes may
15 ©be used as also differently sized springs, and so on.
Such closely related variants should be considered to be
within the scope of protection of the invention as defin-

ed in the appended claims.



within the scope of protection of the invention as defin- ed in the appended
clainms. 19 CLAIMS 1. A spring mattress with longitudinal strings 5
conprising a plurality of interconnected coil springs (1) enclosed in
covers (2), a plurality of such parallel strings being arranged side by
side and interconnected by surface attachnment between abutting surfaces, c
haracterisedinthat aslit is pnevided 10 between at |east two
springs |located adjacent to one another within the sane string, which slit
allows an increased interjacent separation distance (SA) to be forned

bet ween sai d adj acent springs, wherein the;§l{ifsis provided in such manner
that it is conpletely enclosed 15 between Ehe upper and the |ower part of
the string. 2. A spring mattress as claimed in claim1, wherein slits are

provi ded between essential Igpallq o @CkIds P m@&@&?ﬁ@]&i@&#ay the
strings arranged in parallel. é% 3. A(;gr;ng mattress as clarned in claim
1, wherein 5[ COMRTE SIS Wit )i bet eekn sreevte @l ¢dagpiteAPTi86Fi ngs of

at | east some of(ihherdrddws 40 ebiatd zonesa pMdhati esenkuBhOpeELIL €81
across the mattress. 4. A sprin nai%%ess as clajned in any one of the 25
precedi ng cl ai n8tHE%iRFY Qﬁ%&ﬁg 1 SFFIPY sS1¢% nelad tBEBFREPNBARTESL h
si des al ong theisl idutfacd oset ddtneoy esstwead Ongoditieisgi surbaclsspring

mattress as clained_in any one of. the  preceding clajng,.wherein the surface
at t achnent adapf??ﬁﬁ 5d%t% ¥ it & dofingct tHé g&??n@ss%gﬁp?F58§°39dF§ast one
of gluing and wedtciewn €6 Yespritgo neptirss hscatadnedjaneahytonenef the

di | ai ms, i.n | ' 10% of th
G amoter Jof 1 he TSRS ‘Tha il The G880t o r NAoF ERS ol BakAt “Lpri ngs.

and preferably Isarssied s5m b aeent predarabl gn ettebarce0iFr) to be
formed between said adjacent springs, wherein the slit is

provided in such manner that it is completely enclosed

15 between the upper and the lower part of the string.

2. A spring mattress as claimed in claim 1, wherein
slits are provided between essentially all adjacent
springs 1n essentially all the strings arranged in
parallel.

20 3. A spring mattress as claimed in claim 1, wherein
slits are provided only between some of all adjacent
springs of at least some of the strings to obtain zones
with different properties across the mattress.

4. A spring mattress as claimed in any one of the

25 preceding claims, wherein the cover material is joined
together on both sides along the slit to close the covers
along the slit.

5. A spring mattress as claimed in any one of the
preceding claims, wherein the surface attachment adapt-

300 ed to interconnect the strings comprises at least one of
gluing and welding.

€. A spring mattress as claimed in any one of the
preceding claims, wherein the separation distance exceeds
about 10% of the diameter of the largest one of the

35 spiral turns of the adjacent springs, and preferably

exceeds 15% and most preferably exceeds 20%.



20 7. A spring mattress as clainmed in any one of the preceding clains,
wherein the separation distance exceeds 1 cm 8. A spring mattress as
claimed in any one of the 5 preceding clains, wherein it has a density of
springs in the string direction, in strings in which slits are pro- vided,
of less than 15 springs per neter, and preferably |ess than 13 springs per
meter. 9. A spring mattress as clained in app one of the 10 preceding
clainms, wherein the cover is mude froma pre- ferably wel dable textile
fabric. 10. A nethod’of AafBFra8fufeldrgssplieng Lifdiigbesd) ansbite sthdhtdhe

steps of: arrangiBge@@hly $pEIRGS Gherelnsytl MSfattihdt dheyandd @€eeds
encl osed in cov&rs (2) in longitudinal strings, and interconnecting a

plurality of parafffel strings side by side by surface attachment between
abutting surfaces, €.h a spzitigt matitriess asd diaitrteel finr tdrey siepdHithe

provi di ng slit tween at .l east .two .spr.ings | ocated adjacent_to 20 one
another within Pﬁgggg\gn%%stcﬁiaﬁén% ’Wrt‘ﬁhc resjﬁjtltaﬁaoswsa C‘aennsllnc"JF e%gesdp{lnr%%?j acent
separ ati on di st &hee s¢3Ana diyectiiomred rbettwearg ¢ hissevladjlacehit spriegsyo-
wherein the at _l t |t 4 r vi%gﬁj' }Hﬁhnﬂﬁﬂgfr (Y P

pletely encloseglggﬁﬁegﬁe&%gsugﬁg¥p§%h hertgs r part of’ %@@t%%égéf?%P. 11.
A method as cl ales@ ithagl diSmsPrinfas Reer meddpri si ng j oi ni ng toget her of the
cover material on bogh gi @%%i%'g‘)%tttf}%ﬁ ids 0 £lse :‘Efrhear?PVc%é & oY the
slit, which joining togethér is preferably provided before pro- 30 viding
the slit. 120 APFRSCREE & dicdiMfed WHE T I GTOE Ai hs Maa 15 O reF -

i nterconnecti ng refra®d 1R wealdaidn Oft pariald edabistd i ngs side by side by surface

aitachment betueen a0 Juf aoena AeYed, by Shulng, andlor, vel i ng
provi ding coil sprprdsil the stdps of:

arranging coil springs (1) in such manner that they

15 are enclosed in covers (2) in longitudinal strings, and

interconnecting a plurality of parallel strings side

by side by surface attachment between abutting surfaces,
characterilsed by the further step of providing
a slit between at least two springs located adjacent to

20 one another within the same string, which siit allows
an increased interjacent separation distance (SA) to be
formed between these adjacent springs, wherein the at
least one slit is provided in such manner that it is com-
pletely enclosed between the upper and the lower part of

25 the string.

11. A method as claimed in claim 10, further
comprising Jjoining together of the cover material on both
sides along the slit to close the covers alcong the slit,
which joining together is preferably provided before pro-

30 wviding the slit.

12. A method as claimed in any one of claims 10-11,
wherein interconnecting of a plurality of parallel
strings side by side by surface attachment between abut-
ting surfaces is achieved by gluing and/or welding.

35 13. A method as claimed in any one of claims 10-12,

wherein the step of providing coil springs (1) in such



21 manner that they are enclosed in covers (2) in longitu- dinal strings
conprises the partial steps of arranging a strip of a cover material so that
it is folded over springs arranged in succession therebetween, 5 providing
a longitudinal joining line (7) at the open end of the strip thus folded,
and arranging, before or after providing the longi- tudinal joining line
(7), at least one transverse join- ing lineZ235) between adj acent springs in

each pair of 10 springs. .14. A nethod as clained in cla erein the
step gf provi di ﬁ‘@ngleirt gﬁ’ﬁ‘& %@eﬁ%’ GG g (?eld“ af Beknt (g}( ol%nﬁh%?lb“f‘ﬁer
wthin the sanedﬁhaungthﬁngﬂwdampnmﬁesuthérpafxﬁﬂﬂtsmepasofor directly
after, the arranging QLA AlodBietloone doansyarse] o nipocLLae, (5)

betmeen sai d sprlngs ppara uring a Spring
tress, conprisifigloeghoviesr spriargy rfgrmqe¢p1rm r@scct6$sml beedebatween,

covers (2) 131 | 0Nt udihaly sty If19%n g gﬁ%ﬁ"‘%%@@”w'% Bof ween

plurality of paralle strings side y Sl e attachnent
abut- ting surf&ges each of rthe Strip rthug %P ¢ t@a¥ it further com 25

prises nmeans for prowiydizigihg) Iﬁefaﬁtw @ﬁté@@owx@ln?m@%oﬂl@fat ed
adj acent to one another within the same strin whi ch it allows, an

i ncr eased |nter1§€é lséﬁ&ﬂﬁﬁﬁl¥ﬁp%l§1an&§(%ﬁés¥oo%% FHRNBBehREWeBA T hese
adj acent  springsg Wiefee 15t heetens {@7adsoyi sbPOngs SLht ebehwegnr 30f at

| east two ;ﬁﬁ %s l.ocat ed adj acent to one another wthin the same string is
adapted to FEW¥E slit so that it is conpletely enclosed between the
upper and the Iomer1martAﬁhdﬂkn&taérmﬁaﬂﬁbdAhnappaﬁnthS,aaheteinﬁﬂhén

L 15" (LB S 00 OB Ofeh L8N T LA B C B cons
to one another within the same string is carried out at
the same time as, or directly after, the arranging of the

15 at least one transverse joining line (5} between said
springs.

15. A apparatus for manufacturing a spring mat-
tress, comprising

means for arranging coil springs (1) enclosed in

20 covers (2} in longitudinal strings, and

means for interconnecting a plurality of parallel
strings side by side by surface attachment between abut-
ting surfaces,

characterised 1in that it further com-

25 prises means for providing a slit between at least two
springs located adjacent to one another within the same
string, which slit allows an increased interjacent sepa-
ration distance (SA)} to be formed between these adiacent
springs, wherein the means for providing a slit between

30 at least two springs located adjacent to one another
within the same string is adapted to arrange the slit so
that it is completely enclosed between the upper and the
iower part of the string.

16. An apparatus as claimed in claim 15, further

35 comprising means for joining together the cover material
on both sides along the slit, to close the covers along
the slit.



the slit. 22 17. An apparatus as clained in any one of clains 15-16,
wherein the neans for interconnecting a plurality of parallel strings side
by side-by surface attachnent between abutting surfaces is adapted to
effect said 5 interconnection by gluing and/or welding. 18. A device as
claimed in any one of claims 15-17, wherein the neans for arranging coil
springs (1) in such nmanner that they are erél osed in covers (2) in longitu-

di nal strings conprl gs 10 %g§aggr arran %Hﬂ%da §;r| One r qﬁéerlal
so that it is fol de over g% s arrange N successi on tchere et ween,
means for arrandgbndoa M@@gletl@dltﬂv@l e rfgvrl iimg egtcontves topen el wfal hey

strip thus fol dgd, and) 15 means bor AR NG Jpask N

t
joining line between each pair jacent springs. 19. A J£V|ce é%g%lalned
in any one of cb&ﬁﬁ@ePSﬁPgtthﬁ@e@&ﬂfﬁQﬁ?rﬁﬁuﬁﬁqRﬁGQHWQuﬁﬁﬁﬁfﬁPﬁﬁ%@ | east

one slit isga @Htt(e'r&%nh@@tl%rnr %gﬂ%qlltl%d)%ﬂ@/\&am&&l rds the cover 20
material. 20. A device as clained in claim18 and 19 erein  the cut%lng

tool is arranged adj dent* FEVHKE RSafd3ded art &g er“’atOﬁ A1 Bhel ©
transverse j oi niyRgrleiime Uil WRehs adjracatarsPidgSin acingai (1 pf is5pshags

and adapted to Z%n%%e%%%% Eﬂrle&éMégkfggéér?ﬁ”gbvers (2) in longitu-
dinal strings comprises
10 means for arranging a strip of a cover material so
that it is folded over springs arranged in succession
therebetween,

means for arranging a longitudinal joining line at
the open end of the strip thus folded, and

15 means for arranging at least one transverse joining
line between each pair of adjacent springs.

19. A device as claimed in any one of claims 15-18,
wherein the means for arranging the at least one slit is
a cutting tool arranged to be moveable towards the cover

20 material.

20. A device as claimed in claim 18 and 19, wherein
the cutting tool is arranged adjacent to the means for
arranging at least one transverse joining line between
adjacent springs in each pair of springs and adapted to

25 operate jointly with said means.



