; e3eH Hf : 06<KTEN2WO 99/ 49760 TI TLE: TORSI ON CO L SPRI NG BACKGROUND 5 The
present -invention relates to inprovenents in spring construction, and
especially to bedding springs for use in mattress and/or mattress base LJ
const r uct WOg9/48T60t he | i ke. PRI OR ART Nunerous forms of bed®GTAEROPHYs ar
known according to the prior art. However, many 10 exanples of springs
according to the prior art gi ve unsat i sfactory per for mance, are not - ,
LR

adaptabl e for alternative 4 /T@ﬂswg%g%&q_\&beddl ng ¢ i
and/ or for alternative budget or prem um N many cas “’

di fferent t%ﬁaes Qf _springs are specified for different types

beddi ng/ struction and/or for different priced market &€¥t%rs.

15 Sone forns of prior art bedding springs are not conducive to_econom cal
mass Pr odhe presentametntion selatesitot inguoesntsngs m(sprmg oonstriuctaon, sad dspegially torat t r ess
construction. The beddi ng manufacturing in IS very etitive and
very cosbe%n*&mrméforzﬁcm MaHEeRS AN HP AN PR %‘%‘P ‘R‘ﬁ'&%oﬁgtlf g springs are
that in order to achieve different spring heights or resilience |evels,

di fferent thicknesses of spring wire nust be used. Having to change from
one typePRIQRIARTt 0 anot her increases manufacture tinme and cost. OBJECTS OF

THE PRESENT INVENTION . 25 It is an object of the present invention to
provi de Awmerpusdorns piraddin sppngTRfe dupvaBrerdiag o dhe nrwragdainﬁhmﬂﬂact ure

whi i m th ' f d
o abBye SBRE: of rifies ARBRUPE BLnErobrT Bt HD BRI Beli iy e g = " ©
i mproved afl 5319forsdl%hﬁﬁv§Hgﬂt@meﬁlufnwhe!d%dhﬁ &Qéﬁg%nﬁﬁﬂ:ﬁbﬁ dfd/opforwhi ch at
i very ast provides consuners and bedding manufacturers with an

er nat |altematinm melgtvonypreroiunamarkepy. |Ingnamobammbmget¢&ndﬁf&m types of WO

49760 PCT/ AU99/ 00243 | s an addjtianal ect of this i,nvention to
provi de A&PIRgHATSIRSGiTrd AT é)‘ffeéeﬁf pipgs gt'i’etdg gém? Fs%%oélsﬁrﬁa’(?@cf&fj{?é?%ronstructl on

which is riety of spring resiliences using the sane
t hi cknesg?ﬂg‘lfrg%p?lec.ggﬁawe?S@Ct?(rgrther object of this invention to provide an

i npraged formof spring suitable for use in bedding construction which is
suitable for use with a variety of thicknesses of 10 15 20
Some forms of prior art bedding springs are not conducive to economical mass production
and/or are not suitable for economical bedding or mattress construction. The bedding

manufacturing industry is very competitive and very cost sensitive.

20 A further disadvantage of known bedding springs are that in order to achieve different
spring heights or resilience levels, different thicknesses of spring wire must be used.

‘ Having to change from one type of wire to another increases manufacture time and cost.

OBJECTS OF THE PRESENT INVENTION

25
It is an object of the present invention to provide an improved form of spring suitable for
use in bedding manufacture which overcomes or at the least minimises the prior art

problems referred to above.

30 Itis a further object of this invention to provide an improved form of spring suitable for
use in bedding construction which at the very least provides consumers and bedding

manufacturers with an alternative choice to prior art spring and bedding manufacture.
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25 30 mattress using the sanme thickness of wire. It is another object of
this invention to provide a bedding spring of variable construction to .
satisfy twoosmi7abl e requirenments of the market as to end PrEwiaGR9/00243Ct i On
and/or quality. It is yet a further object of this invention to provide
mattresses, mattress-bases and other forns of bedding or the Iike which

i nclude springs of the formas herein described in their construction.

These and ot.her j.ec of o ' ' :

ol Tow ng fuF ehaobaee Ratet §rifisimyHibh & pithide 4fimPRERA R of S fjabic

| NVENTI ON AgGRE ¢ belidi QnStraiRachhiel istabR toraekiend a vy bf ping!resiliendes
provided a spring suitable for use in bedding construction, including

mat t r esses usingthe sage-thigkeess ahwirehe |i ke, which in front elevation has a
nom nal inverted-U construction or profile with two dependi ng spacedapart

| eg portions joined together at their upper end by a bight portion which in
plan vigw ex i i fol Ri3tangABeoVRH fameofpritelselatlOfdri on to
t he rea? egéé%g?ﬁ}%eﬁgg%gfgéctgﬁtlﬁfﬁﬁg%%Ir) 0I eg portion, vvhere?jn tghe one said

| eg porti omsd in keddinglcensthiction hichge neitabld fpr Meswithe dvatiety ofvlsbkaseses opr of i | e
rotated through 90 and said other |eg portion has a generally M shaped (or
W shaped) prasrgss asingha wmerthickiess 0% ut in the opposite direction to the
direction of rotation of the first or one said | eg portion, wherein said
spring is of unitary or contiguous construction, and wherein each said | eg
portion ingiddasthad otj@a st thls inv¥MAdRAb $8A48: PEIIIMBYP G4 Jatitde caistrustion tog i n
its construction, preferably |ocated at one or nore bight portions of the
M or W pr eitisfie theardiableaeqiirgmeatstof ¢l market asig enéyrc&yﬁb«f%n@t@w/@rquaht%
plurality of coils. According to another aspect of the present invention,
there is provided a mattress, mattressbase or other formof bedding or th
l'i ke havi ng; @ vbf ?ﬂﬁth\é‘pb@&t' Pedis AR2nBoPloPrédité YatttesSR! mAdRs@badebendbBYE type
inits construction. According to a further aspect of the present invention
there is prfomgs teddipgion thediketveliitie ifchide wpBngsrofitaftirmeps dorest desctibehin their
including mattresses, mattress-bases and the like including at 10 | east one
| eg, at | e&8BStBEOmpper foot, at | east one |lower foot and at | east one coil
springqgherein said at least one leg |inks said at |east one upper foot to
said at | east one |l ower foot and includes said at | east one coil spring at
sone poi nt Fies1ghd dthed odjeisof the Riverntidal wilkts appatent framitthofmdlosang figther g has
an axis of rotation which is substantially 15 perpendicular to the plane of
ori ent at i ornopflimiging disclasergnf theyavemign. pref erably said at | east one coil
spring includes at |east one 360 degree tum Preferably said at |east one
coil spring is |located at the junction between said at | east one 20 | eg and
said at | eagjrPROYENPREON foot. at | east one Preferably said at |east one
coil spring s Tocated at the junction between said |l eg and said at |east
one | owdr foot. 25 Preferably said at |east one coil spring is |located on

oot and ¢ HRCEHES t siespsn BY B aurymaay Episp inbieds PEMISAarPrag sy pi R B ’
i ncl udi ng qf. bk@@ﬁ% ﬁgrlﬁﬁaeg&}{s imu&iﬁ%yﬁhms%‘é, xﬁsﬁrfe@-%hyam'gé likt, WRiein R6R | €

has a profile 1nc series peaks and troughs. .
elevation has a nominal inverted-U construction or profile with two depending spaced-

apart leg portions joined together at their upper end by a bight portion which in plan view
25  extends diagonally from the front edge of one said leg portion to the rear edge of the
adjacent or other leg portion, wherein the one said leg portion in end elevation has
generally M-shaped (or W-shaped) profile rotated through 90° and said other leg portion
has a generally M-shaped (or W-shaped) profile rotated through 90° but in the opposite
direction to the direction of rotation of the first or one said leg portion, wherein said spring

30 s of unitary or contiguous construction, and wherein each said leg portion includes at least



WO 99/ 49760 PCT/ AUQ9/ 002A3 Preferably said series of peaks and troughs
fornms a'generally zig-zag shaped profile. Preferably said at | east one |eg
i ncl udes wo d9m@zdo one coil spring |ocated at one or nore offCGIVAUPAONAS or
troughs. 5 10 15 20 25 30 Preferably said at | east one | eg has one peak or
trough and has a generally V-shaped (or U shaped) profile. Preferably said
at |least one leg includes one coil spring |located at the peak or trough of
its V-shaped r LU shape AN = ' I toPtiéhs! T Ghe

o) Ucton e b lsottyg f @%C??ﬂ%‘é"‘ﬁ?‘é’éaf%%?‘%‘ﬁ ﬁ?ggjhﬁﬁﬁéﬁ 6 fibre AR pdfidisldthe ot
one | eg ang. sawdpaild, a8 Wheren eqBebilfspaihg ang campeisoont aai plusyhity ofcdilscat ed
at the junction Between said at | east one leg and said at | east one | ower
foot. Preferably including a third coil spring |ocated at the peak or

trough of said at |east one |e Pr ef er.abl v. saj 1t

i ncl udes aBCq0EHEE QMO ARPESE Ofgtbﬁﬂmﬁﬁl?tdflveﬁlfgﬁg‘h?{egg }éﬁgcfeh atorggt;t)llré%\?g{r?tt&&g _
MoV ement Oéaséﬁk chépff‘ohﬂ%f%&fln%bm@ 1K@ haviag AMrdhe Whithlihdledes a plufigredl y said
at |l east oné [ower Toot includes at |east one kink at its free end to
prevent noyRIFBALS Bk abavetypPir igconsenctfonxed to a main fram ng of a mattress.
According to a further aspect of the present invention there is provided a
spring substantially as described here including a first leg, a first upper
foot, a figst lower foat : i109%pri S8G@BRG0} OVer
foot, at 1B¥IBREY agiihes afheRESIHGpl Sty RmRER N RAReyLO R pridy RGB!

links sai dydeiih$eddiRpesnst@efior, hch@iifly fattidssdspmanrebobisennnt thedikededuding heast
one coil spring at Sonme point along its length, and wherein saiig second | eg
:igks Hhi dlesstonadeg, pplenst boo tppes feet; of least BRAIOMEREIOt RBd AL l5as) OPR EPY, SRIWNE

I

i ng. mosRerein THA s oRs FEtEpid Bt BB op SenfaSid sRAR BT SR ot o
99/ 49760 Pgﬂ @g&%&?%&g’tl 55‘%%@&' %’p;ﬁl?ia‘flscf:rhé $bint §@ng fits Ienigipper foot, and

first | ower ave substanti a he sanme shape as said second | eg,
second upper foot, and second | ower foot. Preferably said |inking neans

links a toe of said first upper foot to a toe of said.second u r foot.
Pr ef er abl y Preferablyi said at deaseenscolliSpREE hawan $ds 8f roatiog lfs’lé’cs Sﬂgﬁ@ﬁpﬂﬁgot to the

toe of said secan { j [ de88p. first upper foot, and
first ﬂiwepe%g@cqpﬁf%ﬁﬁ% Blr?ﬁ ée)éf g&@%@p@gg@i%{aﬁ% el% degrees relative to
said second | eg, second upper foot, and second |ower foot. Preferably said

| i nki ng neans extends substantially diagonally fromthe toe of said first
upper f oot Prefetahly saisbatd¢astenencodlespoing inghstes af lsast one 360 degree turn. -

Preferably said at least one coil spring is located at the junction between said at least one

20 leg and said at least one upper foot.

‘ Preferably said at least one coil spring is located at the junction between said at least one

leg and said at least one lower foot.

25  Preferably said at least one coil spring is located on said at least one leg at a point

substantially midway between the upper foot and the lower foot.
Preferably said at least one leg has a profile including at least one peak or trough.

30  Preferably said at least one leg has a profile including a series of peaks and troughs.



15 Preferably said spring is of unitary or contiguous construction.
Preferably said spring is made froma single piece of wire or simlar
mat eri al . WAD9IHdYe6ePr esent i nvention will now be described i POTAW®I@EI4di |
according to three preferred but non-limting enbodi nents and with
reference to the acconpanying Figure 1: |Is a perspective view of the first
preferred enbodi nent of the present invention 25 Figure 2: |Is a front

el evati on i of..the first pr r ' r

i nventi on?ﬁrﬁié@ﬁv)ésﬁq gqrgesg P& agtﬂr@ é]ﬁ%ﬁﬁﬂ?é\i%ﬂﬁ%@ ﬁ%éw ?l}ag){: ggfdgﬁ%rred
enbodi mrent of the present 30 invention; WO 991 49760 PCT/ AU99/ 00243
Figure 4. |Is a side elevational view of the first preferred enbodi nent of

t he presertreferabdnsdidat le#st goe keginclidesat teapt oneenil springlochted st o esfraoc o
enbodi ment _of the present 10 Figure 6: Is a bottomview of the first
preferred BABEAKSEHCUES: t he present invention; Figure 7: |s a perspective
view ofs the second preferred enbodi nent of the present invention; Figure 8:
s a front elevational view of the second preferred enbodi ment of the
present i rRreferabdy saidaFeautbee Bg Has one pedkrorefoaghhndhal a generallyfV-shaped éaotid
preferred enbodi nent of the present 15 invention; Figure 10: |Is a side

el evat i onathapsdwrefiles he second preferred enbodi nent of the present
invention; 20 Figure 11: Is a top view of the second preferred enbodi nent
of the present invention; Figure 12: |Is a bottom view of the second
preferred eyl atlkasdt Bfe RigaREDHes ohe R0l ispring bratkd Giithe pdak or tgough of its
perspective view of the third preferred enbodi nent of the present

i nventlilon; V3bapeddar U-shdped) predilé.r ont el evati onal view of the third preferr
enbodi mrent of the present invention; i 6 i

Preferably said at least one leg includes a first coil spring located at the junction between
said at least one leg and said at least one upper foot and a second coil spring located at the

junction between said at least one leg and said at least one lower foot.

15
Preferably including a third coil spring located at the peak or trough of said at least one leg.
Preferably said at least one upper foot includes at least one kink at some point along its
length to prevent movement of said spring when fixed to a body of a mattress.

20

Preferably said at least one lower foot includes at least one kink at its free end to prevent '

movement of said spring when fixed to a main framing of a mattress.

According to a further aspect of the present invention there is provided a spring
25  substantially as described here including a first leg, a first upper foot, a first lower foot, a
second leg, a second upper foot, a second lower foot, at least one coil spring and linking
means wherein said first leg links said first upper foot to said first lower foot and includes
at least one coil spring at some point along its length, and wherein said second leg links
said second upper foot to said second lower foot and includes at least one coil spring at
30  some point along its length, and wherein said linking means links said first upper foot to

said second upper foot.



WO 99/ 49760 PCT/ AUQ9/ 00243 Figure 15: Is a rear elevational view of the
third preferred enbodi nent of the present invention; Figure 16: |Is a.side
el evat i onAYO 99/49%60f the third preferred enbodi ment of the PREEAH?)243
invention; Figure 17: |Is a top view of the third preferred enbodi nent of
the present invention; Figure 18: Is a bottomview of the third preferred
enbodi nent of the present invention; 10 First Preferred Enbodi nent (Figures
1 to 6) As can be seen in Figures 1 to 6 the first preferred enbodi nent of
the spring 1 of the present invention includes two |egs 2, two upper feet
3, two | ovierefdratsly sdid firvdeg,dirbtsupper foot,iand fitd |@yertfoot havelksbsTamiatly thesabsnds 8.
The return portion or "kink" 7 on the end of both |ower feet 4 is present
t o prevent shape apenid saeopd tag, sacond “meg?}r?wefoﬂ¢l8me§¥\‘§%pi ng out of the ties
and/or fixings used to fasten the spring to the main fram ng of the
mattress (not shown). The length and angle of the return or kink 7 are
vari ableg deé@é}%poaﬁamrﬂ(t}% heSs 1ARIA 08 &f ssidvast wsREfodt fo 5 GERbfeaRiascondher e a
return portion of kink 771s not required, the wire 20 woul d be straight,
wi t hout a Uppenfoof’. The radius 9 at the bottomand top of both |legs 2
prevents stress concentrations at these points when the spring 1 is
conpressed and can be varied according to the degree of flexibility
required i i i reo&f Qifkaid seapfadch
woul d usua fe%}g%@{%ir‘ljg?]k%?%j?@fs ek?fet%gtoggﬁii ﬁ@ﬁﬁ?ﬁ%ﬁﬁtgq%t(’?he overal |
hei ght, i supgdrifest soahachideist lag Sirst dpper foot,and fiest lower fogt @re oriented aed f or
i ndi vidual applications. A snmaller diapeter would result in a (Pti ff(gr
springlQ, whprosinzatelnd§e degressnsiative fReaidl sepone leg, seoppd ppRGIfpefgand secpndiower

remely ioft spring 1 is required, two or even three 30 turn coils 5

Id be ul® instead of the si ngle turn coils 5 illustrated. 7 WO
99/ 49760 PCT/ AU99/ 00243 Simlar in application to the kinks 7, the bends 8
at the extremties of the lower feet 4 are used to prevent novenent of the
top part ofPr¢famblpmidignkingnenns éxtends substantiaby diagonally fremithews of s fisHown) .
The wi dth, depth and positi O,H of these bends 8 would al so be determ ned by
the ties an@pPgiop]Rjthytoe of stidsecondUPRff 1A% spring 1 to the main fram ng of
the 5 ttress (not shown). Wth some nethods of fixing it would not be
necessary to have a bend 8, and the wire would be left straight. Radii 9
avoi d streggefeaBbesid §ringris oflinip@y ot sontigeows donstrwdtioa. i s bent. Ideally these
radii 9 should be as large as possible while still allowing for the spring
1 to be secured to the

Preferably said spring is made from a single piece of wire or similar material.

20  The present invention will now be described in more detail according to three preferred but

‘ non-limiting embodiments and with reference to the accompanying
Figure 1:  Is a perspective view of the first preferred embodiment of the present
invention
25

Figure 2:  Is a front elevational view of the first preferred embodiment of the present

invention;

Figure 3:  Is a rear elevational view of the first preferred embodiment of the present

30 invention;



10 mattress frane (not shown). The overall length of the spring form1l
determ nes the nunber of supports in the mattress frame per uni't length. A
shorter oweoad/o7kength would allow nore spring fornms 1 to bRCTUSEID/Q0243Vi di Ng

for a stronger mattress. A longer overall length would result in fewer
spring 15 fornms 1 being used, resulting in a softer mattress. The overall
design of the mattress frane would also dictate the overall length

ired. Th | width of th i ng. 1 : '
it nass SRR ol daBinTngtt 4 R B PoSRER e BRATZ, e
stiff, while a w defy§Rionng 1 would be softer. 20 The overal | design of the

mattress frane would also dictate the overall width required. The overall
hei ght of the spring form1l is determ ned by the thickness of the nattress -

to which if is bei fitted. The_overall height alsa _has a bearing on the
overal | st#‘gflﬁ’ 'S gﬁﬁﬁﬂ%ﬂf&r?fﬁge irst R’egﬁfqdrﬁnq%gr“ﬂ?‘lt (\%iﬂlanprﬁseﬁfeat er hei ght
would he stiffer than a spring with a shorter 25 height. Second Preferred
Enbodi ment (Figures 7 to 13) As can be seen in Figures 7 to 13 the second
preferred Bighad:menls adfottoheviswof tig firsoprefeired 3thbpdiasmnbf thepessentdnventiohudes
two legs 2, two upper feet 3, two lower feet 4, four coils 5 a link 6, two
kinks 7 and two bends 8. The return portion or "kink" 7 on the end of both

bot t om por [IEOFF B 1156 RePey vt arinersEime b Bt SRBRw' BLALRRReI"T i nge

used to fasten the gp&iig:to the main framng of the mattress (not shown).
The length and angle of the return or kink 7 are variabl e depending on the
ties aHd/or fixings used. In sone cases, where a return portion or kink 7
is not requjred, the 5 wire would be straight, w.thaut .a kink. 7" The

di ameter of'&Febicoi fssa f5°qt§Fe\‘f%‘l“?"@ Viey Ojé{lﬁ ﬁ@“%\p‘f{‘?rf‘:ﬁéﬁr‘nwl‘gmttoéZhesoﬁﬁeﬂb 1‘
as required for indh&thﬁL applications. A smaller dianeter would result in
a stiffer spring 1, ile’a larger diameter would give a softer spring 1.

If an extrenmely soft spring 1 is required, two or 10 even three turn coils
S could be _used instead of the single turn cqils 5 illustrated. The radi

9, which wBEuE Usualsiateanrievational yie gEthe secoad prefersed sbedimens fdhepwpent he
overali-heights, prﬁxgmhnﬁtress concentrations at these points when the
spring s conpressed and can be varied according to the degree of
flexibility required in the spring 1. 15

Figure 10: Is a side elevational view of the second preferred embodiment of the present

invention;

20  Figure 11: Isa top view of the second preferred embodiment of the present invention;

Figure 12: Is a bottom view of the second preferred embodiment of the present

invention;

25 Figure 13: Is a perspective view of the third preferred embodiment of the present

invention;

Figure 14: s a front elevational view of the third preferred embodiment of the present
invention;
30



Simlar in application to the kinks 7, the bends 8 at the extremties of
the lLower feet 4 are used to prevent m)verrent of the top part of the spring
| when fiWed9w®mne body of a mattress (not shown). The wi df%T/AH%Q%“and
position of these bends 8 would al so be determ ned by the ties and/or
fixings used to fasten the spring 1 to the main framng of the 20 mattress
(not shown). Wth sorre nmet hods of fixing it would not be necessary to have
a bend 8, ﬁ%ﬁ aerex\f)%\gugﬁall\ﬁé& o?flffe%ﬂ@grefﬂ?éa' ém&dﬁﬁ@dt%ﬁﬁd Pesent
concentrati nt's ere the wire is deally these radii 9
shoul d be as Iarge ﬁﬁreﬁlﬁrﬁﬁl ble while still allowing for the spring 1 to be
secured to the 25 mattress franme (not shown). The overall |ength of the
spring form 1l determ nes the nunmber of supports in the mattress frame per

uoed provi Bisge T8, 5 LA Bopa B it PO TG ARG OpREerd [0 B

result ¢n fewer sprifgndéh:fornms 1 being used, resulting in a softer
mattress. The overal | desi'gn of the mattress frane would al so dictate the
overall length required. 9 WO 99/ 49760 PCT/ AU99/ OOZ43 The overall wi dth
of the spring form1 has a bearing on the stlffnes the sprin as a
whol e. A n&igsevl &pr Ingtop WI"@”‘[%%&P&%‘?WF@I?‘WW‘? %‘?ﬁ%‘e% n(ygguognp“ ng 1
woul d be softer. The overall design of the mattress frane would al so
dictate the overall width required. 5 The overall height of the spring form
1 is deterFignird18y Uhebbiors kitessf thé thikkproferied eabotimenh b theipresest ineéntipn;

fltted The overall height also has a bearing on the overall stiffness of
spidng 1. A spring form1 with a greater height would be stiffer than a

ing with,a sh rt%r hei ht.t O Thiyd Rreferred Enbodi nent (Figures 13 to
As can L I he third preferred enbodi nent of
the spring 1 of the present invention includes two |legs 2, two upper feet

3, two lower feet 4, six coils S, a link 15 6, tw kinks 7 and two bends 8.
The ret ur n Awcanibersear in'Kgwie$ 1o 6thet fixst praterestl epdodimenof th‘eesgpng 1iof thyy esent

t t the bott t f ot 1 f | i { {
bl or 11 xRS e RGBS (VR UPPE 7010 R TP R o, St oot o» Bk ©
mat tregs (Not,skya)- angri'\go heRdtd) n@j@eﬁﬂﬂh@nﬁﬁ ok hﬁmkeV %hrihé)énd%ﬂ%tﬂ 1% e

vari abl'é dependi ng he ties Ings used. In sone cases, where a

return por tﬂeam 8 rckslemho i)rdv&nn’mé bogomipoethn dfttke spring momupmng@usof e dibs |
wi t hout a "kink ‘? The di aneter of the coils 5 |s%v‘g{hed to azhl eve
stiffer or andfardixingsrsedytorfasien thearipgtp the maim i the, B3Htress (RQ SROWIY-

smal | er di ter uld result in a r
di ameter wo deﬁgtﬁnga%? Pgb’egﬁtr"’flh%ﬁ&hﬁ f7§ Fea‘?\ﬂ@;()[% kﬁd’iﬁ%h?tﬂﬁsﬁ%agﬂor is
required, tHMENAY ustd. BY§dind EUsEE wihefda féﬁlrh%)OﬁldilQMR(ihlb’ElslmdequﬂlSdﬁhdmfc t he
single turn coils 5 ilTustrated. The radius 9 at the bottom and top of both
| egs 2 20r eveould betstraight, sothouta fkink 3s at t hese points when the spring 1 is
c"pressed and can be varied according to the degree of flexibility

u

r ired in the spring 1 as a whole. 30
The radius 9 at the bottom and top of both legs 2 prevents stress concentrations at these

points when the spring 1 is compressed and can be varied according to the degree of
flexibility required in the spring 1 as a whole.

25
The diameter of the coil 3. which would usually, but not always, be situated in the middle
of the overall height, is varied to achieve a stiffer or softer spring as required for individual
applications. A smaller diameter would result in a stiffer spring 1, while a larger diameter
would give a softer spring 1. If an extremely soft spring 1 is required, two or even three

30 turn coils 5 could be used instead of the single turn coils 5 illustrated.



10 WD 99/49760 PCT/ AU99/ 00243 Simlar in application to the kinks 7, the
bends 8-at the extremties of the |ower feet 4 are used to prevent rmverrent :
of the topwpapuomd the spring 1 when fixed to the body of aPOBAUP®EIR4Y NOt
shown). The w dth, depth and position of these bends 8 would al so be
determned by the ties and/or fixings used to fasten the spring 1 to the
main framng of the 5 mattress (not shown). Wth sone nethods of fixing it

woul d not ecessar o) end,. 8 l.eft

e gne My SRRl BY Binke 10BE pPgs i hd Bt XM fer (B are. |
bent . | dealded 16 PRIt AN mRt 511RE6h Pt 86tht a@fg ﬁsvhe@ﬁsed)ioemwﬂba)eoﬁa il
allowing for the spring 1 to be secured to 10 mattress frane (not

shown) . Thmatitess @iot shoavmt Fi'hoimdtlhedth pmdypdsition of these dendn®wouldalsabeber of
orts in the tre fr nit lLength. A, r overall

woul d a1 ofFFETBECRY e gicr BRAIRT AR HRed fo Lol B sttty foufe 1t Foming of e

mattress. éah&@gﬁ{ t%%ﬂ! 'gvhﬁgtﬂwm\emahéofﬁmgm Wil eﬁa%sgag_, aﬁm@esms 1

bei ng used, resulting I mattress he overa design of the
mat t r ess f bames, wad kit wirs wodiddedtf striightoveral | |1 ength required. The overall
width of the spring form1 has a bearing on the stiffness of the spring 1
as a whole. A narrow spring 1 would be relatively stiff, while a w der

spring 1 ; I i . h woul d
S0 di ot aRy pdaDhER confelvmIFai Pl wiRR AuRE i B RichlifiReq fRIB 10
form1l is efuid e mdrglaxasﬁbﬁlmbwm@ﬁﬁ answmgeromt«:ts 651 tobykdcatedith thes bei ng
fitted. The overall height also has a bearing on the overall stiffness of

t he spt@® ngmaitreds &pmefootfshewn)l with a greater height would be stiffer than
spring with a shorter 25 height. Springs according to the present inventi‘
are fabricated fromsuitable wire grades known in the art to spring and

beddi ng mi'Tg@ Bedrhil ? %tgh ctﬁ' otHeE gﬁLdr%WOHﬁ chsfbgmﬁﬂck |t15e91'1 et € E’l]dﬁﬁhk MO fhelrfattress

manuf act ured accor i ques known to be |ng facturers. 3U 11
WO 99/ 4976 framEpe AltiDleQfA4 3\ fllorfeoagdrall lemgihnwewitialowmasre lspemg fhemsrlitb ée usdéd h
reference to exanples and drawings relating to preferred enbodi nents of the
i nvent i on, Praviding forigétrapgararatiaess d Aplpngaroysidl lergtivionid repult ipiewer SRIEI on i s

addr esgfl ve(n%{s 118, '1% 1’15%“3{;?%! i ané%)tftrelr h&&e%gl Cae{)@cr ] 8dsi r{}&&ﬁ?%a t?éggfrtaﬁrrlgt

altern 0 an ons Specl es CI’ UI‘ES

made or 5 wwidkdﬁﬁdlwﬂchﬁblbv&i@lﬂ)wn%tm@qfuliamthe spirit or scope of the
invention as disclosed herein, AIl such alternatives and nodifications are

t hereby intended to be included as part of this invention.

The overall width of the spring form 1 has a bearing on the stiffness of the spring 1 as a
whole. A narrow spring 1 would be relatively stiff, while a wider spring 1 would be softer.

20  The overall design of the mattress frame would also dictate the overall width required.

The overall height of the spring form 1 is determined by the thickness of the mattress to ‘
which it is being fitted. The overall height also has a bearing on the overall stiffness of the
spring 1. A spring form 1 with a greater height would be stiffer than a spring with a shorter

25  height.

Second Preferred Embodiment (Figures 7 to 13)

As can be seen in Figures 7 to 13 the second preferred embodiment of the spring 1 of the
30  present invention includes two legs 2, two upper feet 3, two lower feet 4, four coils 5, a

link 6, two kinks 7 and two bends 8. The return portion or “kink” 7 on the end of both

8



i 12 W O 99/ 49760 CLAI M5: PCT/ AU99/ 00243 1. A spring suitable for use in

beddi ng-construction, including mattresses, mattressbases and the |ike,

whi ch in W@pw4gbkevati on has a nomninal inverted-U constructPEHAEPY®24Y of i | e
wi th two dependi ng spaced-apart | eg portions joined together at their upper
ends by a bight portion which in plan view extends diagonally froma front

edge of one said leg portion to a rear edge of the adjacent or other |eg

oo AR L PR by g S gttt

M shaped (or ape e rotate rough 90 ‘and said o

portion hagiegafoefighgyudddsh opes thosprivigabapeahindeahing of te mattdss moough 90
10 but in the opposite direction to the direction of rotatign of the first

or one sai shown). fBhetlprgth apd angle of theireiymuer kink ¥ geegvariablel deppnding AR {1 4S5 ai d
i i f it ti t ti .1 i
PRl mad | n 20RRREXMEY ue, TRGPEERNES, SRR refi @igr Se ik TIE ndbichiedtthe |

at | easy ongL@bhiaBRIshgHt, Milticht §ORRKTUCLi on. 4. The spring as cl aimed in
any one of claims 1 to 3 wherein said at |east one coil spring is |ocated

at one or nore bight portions of the M or Wprofile. 20 5. The spring as
clainmed in _any, one of clains 1 to 4 wherein each coil spri may. conprise
one or a plﬂ}eaﬂlﬁl’f‘?}eb‘?ftb‘%)Fq’lés.Sﬁ.vaﬂegﬁ}?cﬁ‘&vgﬁisf@gfgsfo&er ﬂg?gnﬂaso'ééﬁ'ir@r .
const T UCti Qi diel HPRIGIR! W SRARS giad AP RsBR BER s SpRRgh, ifite BEdrieh N
at | east one legq, east one upper toot, at | | "6wer “f at

, east one oot and

| east one Qmﬁaetspwbmg%wﬁgifmspﬁﬁg at Iflag@ziremely soft@phingltds squitedittwb@ast one
upper foot to said at |east one |lower foot and includes said at | east one

cgi | spfi ngevan throerirpoditn S enuddhbe psesl ingeast of the singleywingegila §aBvstrated AU99/ 00243
The spring as clainmed in claim6 wherein said at |east one coil spring
an axis of rotation which is substantially perpendicular to the plane

of ori ent atti,afi 9S@h@hdbodl®asiall9ut hBOalway s be Hi6atedin the neiddiel oditeesberail
either of clains 6 or 7 wherein Said at | east one coil spring includes at

| east one 3@ighisgreent stress cénceMasionsal thgseepoinss sthen the springyl is sempressadAnds 6
to 8 wherein said at |east on% coi | sgﬁi ng.lj s_| ocat ed  at t.helj unction

bet ween sai SinAte aggd accopding tyths dagres OleX Bty tRaUBRA I BESPUAH Lt oot . 10. The
spring Bs claimed in any one of clainms 6 to 8 wherein said at | east one
coil spring is located at the junction between said at | east one | eg and

said at | eaSimifunén hspMehtidro@tthe kinkd 7, thd bends® dtnie arenlitieswiithe hoveeryfeat Harof
clains 6 to 8 wherein said at |east one coil spring is |ocated ggegai d at

| east one | esgdde peevpesimevesnans ehiheitep past of thoapringel fixpdtqihsdp ¢ and

the | ower foof. 2 . _The [, s clai 1N i to 11
wher ei n sai H'a(EHCST &Q@m&'ﬂg I@g_“ﬂ‘i@’gep g 8’?% ﬁ%éﬂfor?c?fﬁg%@_ﬁ%gggﬁ gg)glfd 2(E)I%)e@epeak or
trough. 13. 4diBgnified bthedrs ﬁhd’/bﬂﬁﬂin?@u@d&b fasied thb gt soathe nedin Fraasig efithe | eg
has a profile including a series of peaks and troughs.

20  mattress (not shown). With some methods of fixing it would not be necessary to have a

‘ bend 8, and the wire would be left straight.

Radii 9 avoid stress concentrations at points where the wire is bent. Ideally these radii 9
should be as large as possible while still allowing for the spring 1 to be secured to the

25  mattress frame (not shown).

The overall length of the spring form 1 determines the number of supports in the mattress
frame per unit length. A shorter overall length would allow more spring forms 1 to be used
providing for a stronger mattress. A longer overall length would result in fewer spring

30 forms 1 being used, resulting in a softer mattress. The overall design of the mattress frame
would also dictate the overall length required.
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25 14. The spring as clained in claim13 wherein said series of peaks and
troughs -forms a general ly zig-zag shaped profile. 15. The spring as clainmed.
in either woowisastrs 13 or 14 wherein said at | east one | eg RAVAUDIoEBS at

| east one coil spring |ocated at one or nore of the peaks or troughs. 14
WD 99/ 49760 PCT/ AU99/ 00243 16. The spring as clainmed in claim 12 wherein
said at | east one | eg has one peak or trough and has a generally V-shaped
(or U-shaped) profile. 17. The spring as clainmed in claim 16 wherein said
at | east one leg includes one coil spring |located at the peak or trough of
its V-shappgk dwkallbvidiRBEo spifd idrf 1 Bf-a baAnS Bh kHeGstitfhesd ofith@ Spring Cdsd M 16
wherein said at |least one leg includes a first coil spring | ocated at the
junction beheoleed maiow springdawouldibe relatgvedy stiff avhilesa widsaspringhk woplddre soflet. and
a second cqil spring.located at the junctjgn between said at .|east one | eg
Bnd said afhegreralhdibiss it e Reftrest Homt 18RI QEtalHe ot8all bt Rited ot m 10
furthersgincluding a third coil spring located at the peak or trough of said
at |east one leg. 15 20. The spring as clained in any one of clains 6 to 19
wher ei n satlkke aerdlEReght@fchauppimgp (om0t id deterures] @t the elisknessof the miatiadss s@me
point along its length to prevent novenent of said spring when fixed to a
body of a Yrhichitds deing fitteddhe preral beightalse hase bearing pn thecovsralkbstifiness ¢f they 20

wherein saj d at, | | _incl | .' .
el T S S IS el 20 05 S

a mattresSpeidg. The spring as clained in any one of clainms 6 to 21
including a first leg, a first upper foot, a first lower foot, a second

| eg, alkecond upper foot, a second |ower foot, at |east one 25 coil sprin
and linking . n% wheée' n.said first |eg links said first upper foot to ‘
said first yncaleiet 105 gures 13 4t one coil spring at some point
along its length, and wherein said second leg |inks said second upper foot
to said second |l ower foot and includes at |east one coil spring at sone

poi nt al ongscirsbd ssegtimFigard 18hensitie thirdpréfeméd ergbodimest ofi thk sprivg Hoffthe st
upper foot to said second upper foot. 30 15 WO 99/ 49760 PCT/ AU99/ 00243
23. The spPiesipt itveplien inethdeniveq lgBs? Ay owpeeilest 1 ava lgwerdeet|4e§ix ojls 31a imper

f oot d girst . f o0t [ ” i.g..second
o9, sEhontr e Bind VB psnaLE ThE R poRidlor Bt e BEBRE PRl e 0
in either fikt £is3re%Rentid preveddthshREpaaomiof the kpritgy MBdfsslippitigsoudof the tef sai d
first upper foot to a toe of said second upper foot. 25. The spring as

cl ai med i nand/ex fixings weé fefasten shegspring ke Hyg maip Aeming REthe rratiress (Bt sbayve) f i r st

upper foot-io,the tqge of i d secaongd ypper. fo 0t hat id.fir | eq,
FPPst upperhdisbe ang Sndls of Mele MG RERKEGH bl Fbebdll o Hislilon: oy 10
degrees r efiginby sdd0 18 8bie SREOWhere retHRGRRTbIINEAK F ot réfiffred SHE Mdrel OVET
foot. 26. The spring as clainmed in either one of clains 24 or 25 wherein

sai d | 2(hki woulddeerstraipht, avittousaibkinkit’i al | y di agonally fromthe toe of said
first upper foot to the toe of said 15 second upper foot. 27 . The spri ng'

as. clained in any one of clains 6 to 26 wherein said spring is of unitar

or contigu r i . . i j i erei

O GO Pulte SRRSOl SE0,ERs USSR B T B i e
individual applications. A smaller diameter would result in a stiffer spring 1, while a larger
diameter would give a softer spring 1. If an extremely soft spring 1 is required, two or

25  even three turn coils 5 could be used instead of the single tum coils 5 illustrated.

The radius 9 at the bottom and top of both legs 2 prevents stress concentrations at these
points when the spring 1 is compressed and can be varied according to the degree of

flexibility required in the spring 1 as a whole.
30
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810%& () - 01wogid{ng for a swgrgn@ﬁm-o%@wm&f@ll?@‘gm ould result in’fewer spring

15 forms 1 being used, resulting in a softer mattress. The overall design of the mattress frame

would also dictate the overall length required.

The overall width of the spring form 1 has a bearing on the stiffness of the spring 1 as a
whole. A narrow spring 1 would be relatively stiff, while a wider spring 1 would be softer.

20  The overall design of the mattress frame would also dictate the overall width required.

: The overall height of the spring form 1 is determined by the thickness of the mattress to
which it is being fitted. The overall height also has a bearing on the overall stiffness of the
spring 1. A spring form 1 with a greater height would be stiffer than a spring with a shorter

25  height.

Springs according to the present invention are fabricated from suitable wire grades known
in the art to spring and bedding manufacturers. Similarly bedding utilising such springs is
manufactured according to techniques known to bedding manufacturers.

30
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2. The spring as claimed in claim 1 wherein said spring is of unitary or contiguous
construction.
15 3. The spring as claimed in either claim 1 or claim 2 wherein each said leg portion

includes at least one coil spring in its construction.

4. The spring as claimed in any one of claims 1 to 3 wherein said at least one coil
spring is located at one or more bight portions of the M- or W-profile.
20
: 5. The spring as claimed in any one of claims 1 to 4 wherein each coil spring may

comprise one or a plurality of coils.

6. A spring suitable for use in bedding construction, including mattresses, mattress-
25  bases and the like including at least one leg, at least one upper foot, at least one lower foot

and at least one coil spring wherein said at least one leg links said at least one upper foot to

said at least one lower foot and includes said at least one coil spring at some point along its

length.

13



U& ()- Y10% U& ()- J! J@MKKKKaBYNC! ) ml0% U& ()- S10% U& () - $10%

U& ()-9! @LO%UMIE ()-910% U& () - S10% U& () - KLLNNNCaBYNC! S6° 10%

U& () - @33WA094I8) () - 010% U& () -*"10% U& () - #$10% PCT/AU99/00243

+& ()- ! SH#$10% " & () - OOOOOOHCROPHC! Y1 " 1094& () - " &10%& () - F&L0%& ()- 10 U 10
U 10 UF<10% U& ()-810% U& () - PPMXQYJ Q'Q Q QIE:/ 10

10" <109& ()-*) mLOY%& () - *S109%& () -1 109%& ()-Y! 109%& ()-y@ 109%& ()-  QaQnQVQRS

TUSI/ 11 OO ()bl MU Gt €AY 8 ekl 10080 Wi RA G o

5

10

15

20

25

30

rotation which is substantially perpendicular to the plane of orientation of said at least one

leg.

8. The spring as claimed in either of claims 6 or 7 wherein said at least one coil spring

includes at least one 360 degree turn.

9. The spring as claimed in any one of claims 6 to 8 wherein said at least one coil
spring is located at the junction between said at least one leg and said at least one upper
foot.

10.  The spring as claimed in any one of claims 6 to 8 wherein said at least one coil
spring is located at the junction between said at least one leg and said at least one lower

foot.
11.  The spring as claimed in any one of claims 6 to 8 wherein said at least one coil
spring is located on said at least one leg at a point substantially midway between the upper

foot and the lower foot.

12.  The spring as claimed in any one of claims 6 to 11 wherein said at least one leg has

a profile including at least one peak or trough. :

13.  The spring as claimed in claim 12 wherein said at least one leg has a profile

including a series of peaks and troughs.

14.  The spring as claimed in claim 13 wherein said series of peaks and troughs forms a

generally zig-zag shaped profile.

15.  The spring as claimed in either of claims 13 or 14 wherein said at least one leg

includes at least one coil spring located at one or more of the peaks or troughs.
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trough and has a generally V-shaped (or U-shaped) profile.

17.

The spring as claimed in claim 16 wherein said at least one leg includes one coil

5  spring located at the peak or trough of its V-shaped (or U-shaped) profile.

18.

The spring as claimed in claim 16 wherein said at least one leg includes a first coil

spring located at the junction between said at least one leg and said at least one upper foot

and a second coil spring located at the junction between said at least one leg and said at

10  least one lower foot.

19.

The spring as claimed in claim 18 further including a third coil spring located at the

peak or trough of said at least one leg.

15 20.

The spring as claimed in any one of claims 6 to 19 wherein said at least one upper

foot includes at least one kink at some point along its length to prevent movement of said

spring when fixed to a body of a mattress.

21.

The spring as claimed in any one of claims 6 to 20 wherein said at least one lower

20  foot includes at least one kink at its free end to prevent movement of said spring when

22,

fixed to a main framing of a mattress.

The spring as claimed in any one of claims 6 to 21 including a first leg, a first upper

foot, a first lower foot, a second leg, a second upper foot, a second lower foot, at least one

25  coil spring and linking means wherein said first leg links said first upper foot to said first

lower foot and includes at least one coil spring at some point along its length, and wherein

said second leg links said second upper foot to said second lower foot and includes at least

one coil spring at some point along its length, and wherein said linking means links said

first up
30

per foot to said second upper foot.



U& ()-S, $10%

F'& ()-1aS, $10%UnU& ()-!SS, $10% U U& ()-!dT% 10%UqU& ()-!\f&$10% Ui U&. () -
| ddddeeNf gyoi@vdsdsd); 1! D, *' 109& ()-!y $109%& ()-Y 109 ()- Y3 IPLOUARUY0M00243

1 10% ()- 10 U 10 Ugg>hThh?i Bi *?H@ 10 US/ 10% ()-! X@' & 10%, & () -
F'3"109& ()- @10% ()-!109% ()-!N, ' 10%"& ()-Bi Ei H ~?H@ 10

US/ 109& () -! X@_ & 10% , & ()- F" 3" 109 ()- @®10%&’ ()-; 109%& () - Sy810%& () -

Nor mal " " 13l.c” [ ; -

“Feadi ng S+ Psghtingas EaRud oty w R 0 3 e SRR RE A sty

" Def aul t H@W@Bfoﬁpﬂaﬁ%%ﬁmiaﬁ hediéhndedhapll4did deBid M Zdecoid dppkrfoot, and

JXhH EFGHI JKLMmM gr @ #$+&( (1*. - +/ 02467: <[ ?@CFgG

JKOP™ QTV\DYsatdnddgBie tfoNOPQRSTUVWKYZ[ \ |~ _° abcdef ghi j kl mopqr st uvwxyz{| } ~6Ti nes
New RomanAri al Courier New'h Root EntryWrdDocunent

I"#$9& ()*+,-./0123456789: ;

<=>? @\BCDERGH IKLNNRERO U flether ofthfis 28 1r 2l WHRARA S A WY g Zhdahs links

a toe of said first upper foot to a toe of said second upper foot.

25.  The spring as claimed in claim 24 wherein said linking means links the toe of said

first upper foot to the toe of said second upper foot so that said first leg, first upper foot,
10 and first lower foot are oriented at approximately 180 degrees relative to said second leg,

second upper foot, and second lower foot.

26.  The spring as claimed in either one of claims 24 or 25 wherein said linking means

extends substantially diagonally from the toe of said first upper foot to the toe of said

15  second upper foot.

27.  The spring as.claimed in any one of claims 6 to 26 wherein said spring is of unitary

or contiguous construction.

20 28.  The spring as claimed claims 27 wherein said spring is made from a single piece of

wire or similar material. :

25

30

16



