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Mattresses and other types of cushions have for decades been constructed using
conventional innersprings, which, due to their symmetrical construction resulting from the
use of generally symmetrical coils as manufactured by coil production, have two sides (as
defined by the coil ends) which provided reflective support. The conventional innerspring
typically consists of a series of hour-glass shaped springs that are adjoined by lacing end
convolutions together with cross helical wires. An advantage of this arrangement is that it is
mexpensive to manufacturc. However, this type of innerspring provides a firm and rigid
mattress surface.

Another type of coil that has been used in mattress construction is the pocketed coil.
A pocketed cotl is a spring wrapped in a cloth cover. The springs are arranged in succession
and the pockets are sewn together to form a cohesive unit. This type of innerspring provides
a more comiortable mattress surface because the springs become relatively individually

flexible, so that each spring may flex scparately without affecting the neighboring springs.
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The present disclosure and related inventions describe an innerspring for a mattress
which includes an array of nested or coil-in-coil springs. The outside coil is greater in both
height and diameter than the inside coil. The inside coil contamns more helical turmns or
convolutions than the outside coil and thus also has a greater spring rate than the outside coil.
in one embodiment, the coil-in-coil springs are encased in individual “pockets” before being
joined together in rows to form an innerspring. In a second embodiment, the coil-in-coil
springs are joined together by helical lacing wires which run between rows of the coils and
which wrap or lace around tangential or overlapping segments of adjacent coils.

In accordance with onc embodiment of the invention, there is provided a mattress
innerspring made of a plurality of coil-in-coil springs, each coil-in-coil spring having an
outside helical coil and an inside helical coil; the outside helical coil having an upper end
convolution and a lower end convolution opposite the upper end convolution, an
uncompressed height of approximately 8.25 inches and having a total of approximately 5

helical convolutions; the inside helical coil having an upper end convolution and a lower end

convolution opposite the upper end convolution, an uncompressed height of approximately
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32.8 mm; and wherein the wire gauge of the coils is approximately between 14 and 15.5 and
each coil is double-annealed, arranged in a matrix and laced together with helical lacing wire.
And in accordance with another aspect and embodiment of the invention, there is
provided a mattress innerspring having a plurality of coil-in-coil springs individually
pocketed and arranged in a matrix, each coil-in coil spring having an outside helical coil
extending in a counter-clockwise direction and an inside helical coil extending in a clockwise
direction; the outside helical coil having an uncompressed height of approximately 8.25
inches, a pocketed height of approximately 6.5 inches, a diameter of approximately 70 mm, a
stiffness of approximately 0.45 1b/in, at least 5 helical convolutions, and a center convolution
pitch dimension of approximately 55.6 mm; the inside helical coil having an uncompressed
height of approximately 5.75 inches, a diameter of approximately 32.8 mm, a stiffness of
approximately 1.9 Ib/in, at least 7 helical convolutions, and a center convolution pitch

dimension of approximately 20 mm, and wherein each coil-in-coil spring is double annealed.
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DETAILED DESCRIPTION OF PREFERRED AND ALTERNATE EMBODIMENTS

FIG. 1 is a perspective view of a representative cotl-in-coil spring 100 of the present
mvention. The outside coil 10 and inside coil 20 are coaxial, helical formed springs made
from a single strand of spring wire or other suitable material. As shown in FIG. 2, the
outside coil begins with a flat basc that continues upward in a spiral section to form the body
of the spring. The upper end convolution 30 of the outside coil 10 ends in a circular loop at
the extreme end of the spring. The ends are punch-formed to provide a foot or supporting
surface for interface with overlying padding and upholstery. The base 40 is formed with a
double circular loop with the inside loop extending upward in a spiral to form the inside coil
20. As can be seen in the Figures, the outside coil 10 1s larger in height than the nside coil
20. Also, the diameter of the outside coil 10 s larger than the diameter of the inside coil 26,
which ensures there is no interference between the outside 10 and inside 20 coils. In a
preferred embodiment, the outside coil has a height of approximately 8.25 inches with a
diameter of approximately 70 mm and the inside coil has a height of approximately 5.75

inches with a diameter of approximately 32.8 mm. The outside coil 10 extends in a counter-
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dimension of 20 mm. Alternate embodiments of the coil may be comtmctcd with dxfferent
configurations, such as different numbers of convolutions or turns, and different shapes to the
end cotls.

In a preferred embodiment, the spring rate of the inside coil 26 is greater than the
spring rate of the outside coil 10. Spring rate refers to the amount of weight needed to
compress a spring one inch. The coil-in-coil nested design provides two different spring rates
during compression of the mattress. During initial loading, only the outside coil 10 is
compressed whereas under a heavy or concentrated load, both the inside and outside coil
work to support the load. This allows for a comfortable compression under a light load when
used for sleeping wherein the load is distributed over a relatively large surface area, while
also maintaining the comfort while supporting a heavy load concentrated in one location
when one is seated upon the mattress surface. The upper portion or outside coil 10 is flexible

enough to provide a resilient and comfortable seating or sleeping surface and the lower



32.8 mm The center convolutions 70 of the inside coil 20 have an
approxi mate pitch dinension of 20 mm Alternate enbodi nents of the coil my
be const rmotet)/mhesh di fferent confi gurations such as dipCrarsenb/oswnber s of

convolutions or turns, and djifferent shapes to the end coils. In a
pr ef er MOFWniso dirPfish €Ot he s BPSORY arba@@wéfst&eﬁ% N C@B?qlltrzbom% oy Er t han

the Spr&ﬂ%&{ % s%ox%%or{ Q? d%%ta I dﬁ‘iecr%ﬁatw«::lf sprm r%ue% a{s%t f er trc%tsf?gﬁum . of

wei ght nee Ynes desi gn

provi destiaee tHé Btuef wtnnspémngpdra&&ﬁp@ssﬁdmg> ﬁ@ffﬂfceﬁﬁk %nptorh@esmi bf @ss.
During initial loading, only the outside coil 10 is conpressed whereas

under @uksaoy oply te drrcempression dfbath thpotter abinhersiodle aa iy load wictgeses 63 fotwor k

t T I f d
AR SRR e ey TS R
[ el at i vighn vATAR S HCRRIEon " 4 freflired SBIOAIALA! RO ohiCRT O hothe! ©
supporting a heavy | oad concentrate in one location when one is seated

upon t lempedstades 35 sohtabeforefthe inspjweroilp2ir bécomeo engaged iade theofiokcel®quisedftbexi bl e
enough to_provide a resilient and confortabl e seating or sleepbgg surface

and t hécacB s ipsidgicen 2P 4s ét%ihj érrlie@gwqecw&&é)o%fnaﬁriéﬁmm@w%x bipgi ght
Conce”ta%é%eoﬂﬁuf%r oﬁhﬂfﬁ% % réj;h %%;? g@tlb% £ @&%&@Qﬁd{%&%& LY§ gpring
rates al'so provi a gradu ansit et ween he ou o i nner “¢oi

upon cawpiession so that the shlft from conpression of the outer c0|I only
to the conpression of both the outer and inner coils as the | oad increases
is not felt lbyaseneblmaﬁied coborcethesprmg t FHHk of sthe f prsecnt Bn@sitiop e aelgled9 show

t he COII- n-co ring 100, i n vari ous, st.at f co

et or i BioticRRns M e TR et Pt Bie e SRR BRbEE o Beforlnes
bef or e shARs WASI gy § Wdatt2Or & ﬁgﬁﬁ%teﬁnmﬁrrﬁnﬁa{eﬁ@ §0sEiBn AU d ©ded Bn heach
the inside coil 20 is 1.125 |bs. ThHe outside coil 10 stiffness is

appr oxirmatbet yf Pcwss, idshidng @n@etaltuarc ragcdengl dtreb@hselafticresdulig fam@ﬁ anié,mat el y
1.9 Ib/in. for a conbined st é@ of 2.35 |b/in. In assenb :g 2

coi | - i iFOEBT P EpHange-1985 6t t 1& pf 8&?“}1%9%1?@6%11“86’&0%1 8?’&%@&? Yd? giob&lir e,
the spr i d f t.en

ConventTank, Raln” THOTE SLAGT SHIRAG Ol A0 h B ST R |
sel ect iSpringayirb esdiasesaorsacoiligpeng odnstracti@r as typealidiandiatmereperf dtweenr ange,
tensile strength, elastic nodulus, fatigue life, corrosion resistance,

cost, @PROXERHY SbBRhesHrf rguey) earl @p@rpélm%@y@d%%méb?ﬁw@mgyuweé" hefexagt|

design parameters for mattress coil springs depend on the desired firmness, which is in
addition determined by the number of springs per unit surface area of the mattress. In a
preferred embodiment, the coil wire is approximately 14 7/8 gauge.

Coil formation may be performed by wire formation machinery.  Generally, coil
formers feed wire stock through a series of rollers to bend the wire in a generally helical
configuration to form individual coils. The radius or curvature in the coils 1s determined by
the shapes of the cams in rolling contact with a cam follower arm. The coil wire stock is fed
to the coiler by feed rollers into a forming block. As the wire is advanced through a guide
hole in the forming block, it contacts a coil radius forming wheel attached to an end of the
cam follower arm. The forming wheel is moved relative to the forming block according to
the shapes of the cams which the arm follows. The radius of curvature of the wire stock is set
as the wire emerges from the forming block. A helix is formed in the wire stock after it
passes the forming wheel by a helix guide pin which moves in a generally lincar path,
generally perpendicular to the wire stock guide hole in the forming block in order to advance

the wire m a helical path away from the forming wheel. Once a sufficient amount of wire has
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After the coils are heat-tempered and set, they must be joined together in rows in order

to form an innerspring. In one embodiment, the coil-in-coil springs 100 are encased in
individual pockets, as shown in FIG. 10. Each pocket 310 is defined by a top surface, a
bottom surface and a side wall connecting the top surface and bottom surface. Pockets 310
arc preferably formed from fabric composed of a material that allows for the fabric to be
joined, or welded, together by heat and pressure, as in an ultrasonic welding or similar
thermal welding procedure. For example, fabric may be composed of a thermoplastic fiber
known 1 the art, such as non-woven polymer based fabric, non-woven polypropelene
material or non-woven polyester material.  Alternatively, the pockets 310 may be joined
together by stitching, metal staples, or other suitable methods. In this case, a wide variety of
textile fabrics or other sheet material may be used. The fabric 1s typically folded in half and
joined together at the top surface and side edges to form, or define, a pocket. Each pocketed
spring 300 is arranged in a succession of strings, after which each such strings are connected

to cach other side by side. FIG. 11 shows a cutaway view of a mattress assembly 400



a tenperature of about 500 degrees Fahrenheit (about 260 degrees Cel sius)
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for exaggl e the total nom nal height of the outside coil 10 is reduced by
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i nches fac]_ﬂg Yo 9?9115%@3 Srsodhbt Q4 C%IOQ %acﬂ(?ty, such as a mattress plant. The baling referred

to herein includes bulk baling of at least several innersprings stacked together, separated by a
sheet of material such as heavy paper, and compressed in the baler in bulk, as is common
practice in the industry. The coils are designed to compress on-axis under the baling pressure
required to simultaneously bale multiple innersprings.

It will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly described. The present
embodiments are, therefore, to be considered in all respects as illustrative and not restrictive.

ther features and aspects of this invention will be appreciated by those skilled in the art
upon reading and comprehending this disclosure. Such features, aspects, and expected
variations and modifications of the reported results and examples are clearly within the scope

of the invention where the invention is himited solely by the scope of the following claims.



inside coil differential to approximately .75 inches. A representative
force required to conpress the outside coil 10 into the pocket is .7875

| bs. | n aweecmndossabodi ment, shown in FIG 12, the coil PCRAISeIN0/03®AI NgSs ar e
"laced” or wire bound together in an array by helical lacing wires 510

whi ch run between rows of the coils and which wap or |ace around
tangential or overl appi ng segnents (AN acent coils. The cross helical

| acing wires 510 extend transversely between the rows of coils to form an

i nner spri ngA@gQﬁtgégstiQn&ggr{lﬂgg%o igequal to the axial length of the coils.

The coil-in-coil sprin th€ present invention and rel ated
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scope of .the .inventian as broadl scribed. The present enbodinments are,
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appreci at ed % those skilled in the art upon reading and conprehending this

di scl osure. Suchwheatruhe sljanas@edtis uppaderek@actledor af thatoutak lehdal coil is

nodi fications of the reported results and exanples are clearly within the
scope &S 1B iodianeichl WAeF REORYRIEHI 9f thertsids hdgakwrlang i diemsicscope
of the ot al.lauing b Al T GHAl WD Liac B LR ARSHSPRENG. COMPE | S no: a
plural 'ty 'of coil-Th-coil springs, each coll=in-coll Spring having an
out si deohellitkak ofBklindddohatiaal st ggl helical coil nade of a continuous wre;
t he outside helical coil having an upper end convolution and a | ower end
wherein the wire gauge of the coil-in-coil springs is approximately between 13
and 16 and each coil-in-coil spring is double-annealed, individually pocketed and arranged in

a matrix in the mattress innerspring.

2, The mattress innerspring of claim 1, wherein the outside helical coil height 1s

approximately 6.5 inches when compressed inside the pocket.

3. The mattress innerspring of claim 1, wherein the compressed deflection strength of

each coil-in-coil spring is approximately .803 lbs.

4. The mattress innerspring of claim 1, wherein the force needed to compress the outside

helical coil until reaching the inside helical coil is approximately .7875 Ibs.

5. The mattress innerspring of claim 1, wherein the outside helical coil extends in a

counter-clockwise direction and the instde helical coil extends in a clockwise direction.



convol uti on opposite the upper end convolution, an unconpressed hei ght of
approxi mately 8.25 inches and having a total of 5 helical convolutions; the
i nsi de heWpcalo/icedsh havi ng an upper end convol uti on andPaTIuses/08red1

convol ution, osite. the upper .end conval ution, , the |ower end convol ution
of t heli nsi A8C HBRTERInEBPRAbE! ﬂaﬁbbnwb%ﬂeﬁéc (G0 of Fie g deship RERYRSI ut i on

of the_outside i.cal (- | Bsd helical coil having an unconpressed
heightOgg&gkg}%E?#%@gfi&g##%n%%ghggﬁg%"having a total of approximately 7
hel i cal convol utions; wherein the dianeter of the upper end convol ution of
the outside helical coil is less than the dianmeter of the previous.

convol Ut i ondhemaftires suesPdes hetltienl . Wositein Ahrspring rafe ahkednsiét halkkal godwer end

convol ution of tP inside helical coil is greater than the subsequent
convolSFF@%?“E?e}ﬁ%Aﬁi@ﬂﬁe helical coil; and wherein the wi re gauge of the
coil-in-coil springs is approximtely between 13 and | and each

coil-in-coil spring is doqble-annealed,'indivjdualuy pocketed and arranged
in a métrixThameHesrumerspssg phelans prvimgein Zhe stimesritthesysidahelicspeoihy of

claiml1, wherein,.t utside helical. coil. height i.s. approxi nat el .5
nohes SRERTEG P dauit Rd e Se oo R L eoiBis BB AR bRy o
claim1, wherein the conpressed deflection strength of each coil-in-coi
spring is approximtely .805 Ibs. 4. The mattress innerspring of claiml,
wher ei A. t he Thonmérase ededpting cbheipne b svliidien dut sicdieo e ouwtsille bdick! umntisl

reaching the inside helical coil .is approximtely .7875 |Ibs. 5. The

mat t r e SRPIPHABIEDP P-RGUBRNE (06 BYich of iisapafinhelire! it SiraRORBRAEELOCHN  ext ends
in a counter-clockwi se direction and the inside helical coil extends in a
cl ockwi se direction.6. The mattress innerspring of claim1, wherein the

| engt h10f t ae Watteesh egdedrih @ oPelaeTevianan cigirt ajeRppRikim&plyi23goivs
approximately 1,930 nm 7. The mattress innerspring of claiml, wherein the
spri ngcppiangfapprosinelyd® a9dpi cal coil is approximately 3.475 Ib/in. 8. The
mattress innerspring of claim1, wherein the stiffness of the outside

helical coil is approximately 0.45 I b/in. and the stiffness of the inside
hel i caliicoi I msitrapphexkraicedoynplishgt b/in. 9. The mattress innerspring of
claim1, wherein the pitch of the outside helical coil is

a plurality of interconnected coil-in-coil springs, each coil-in-coil spring
having an outside helical coil and an inside helical coil which is connected to the outside
helical coil;

the outside helical coil having an upper end convolution and a lower end
convolution opposite the upper end convolution, an uncompressed height of approximately
8.25 inches and a 4 or more helical convolutions;

the inside helical coil having an upper end convolution and a lower end
convolution opposite the upper end convolution, an uncompressed height of approximately
5.75 inches and 6 or more helical convolutions;

wherein a diameter of the upper end convolution of the outside helical col is
approximately 64 mm and a diameter of the previous convolutions of the outside helical coil
is approximately 70 mm;

wherein a diameter of the lower end convolution of the inside helical coil is

approximately 40.8 mm and a diameter of other convolutions of the inside helical coil

is approximately 32.8 mm; and
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approximately 55.6 nmand the pitch of the inside helical coil is
approximately 20 nm 10. The mattress innerspring of claiml1, wherein there
are appr owDreatoel298823 rows cont ai ni ng approxi mately 30 c@ecCraiS2@/o3l4mattress
innerspring conprising: a plurali of interconnected coil-in-coil springs,
each coil -in-coi |Wf§pﬁl$ h&lﬁaﬁﬂl&?gogéﬁg B I CAMAEGRPS PRI S de

hel | calung@bls fictdh dott € QONACLELEIA. 1B oBtSl AguRelldGleaGoldher iy out si de

hel i cal CO|IZ%SV|ng an upper convol'ution and a | ower convol ution
opposi theli¢dhéaciippeite.end convol ution, an unconpressed hei ght of approxi mately
8.25 inches and a 4 or nore helical convolutions; the inside helical coi
havi ng an upper end convol ution and a | ower end convol uti on opposite the

d 1.QF : / ' i : i nch
upper 3 CORBLILL S Bh HPSPIRLES? S, 08, 0 SRR BARL kT nches

convol hitomiloih-dofiepans & Gerdxahienl 86Dibk. i s approxi mately 64 nmand a
di aneter of the previous convol utions of the outside helical coil is

approximately 70 mm wherein a dianeter of the | ower end convolution of the

i id [ i [ il i 0.8 d i t f .oth
oo ot PR el 05, e o gt
andWﬂe'bﬁisme%eﬂ%il%OQ%HQPrelé)dchiiﬂséﬁ'tge GREdcheligall c@il%aﬁ)?@)fi%{ez@ﬁ g25 apge of between

14 and 15.5 and each coi oubl e-anneal ed, ‘arranged in a matri x and

| aced together with helical lacing wire. 12. The mattress innerspring of
claim11, rein the conpressed deflection strengfh. of each coil-in-coi
spri ng]I%s \Qﬁgﬁgﬁﬁ%ﬁﬁm@ b5l e ig.wlﬁﬁ@nﬁ%ﬁwﬁg%ﬁgﬁﬁﬁ% PRS2 cl ai m 11,
wher el Roble (0SAs NERARGN b SR IRESRL AR AULRLACTELILORLSCOlrberidh! T

e hel COi y 1.125 F S.

reaching t Inside helica I'S approxinmate 14. The

mattress innerspring of claim1l, wherein the outside helical coil extends
in a counter-clockwi se directiion and the inside helical coil extends in a
cl ockwilSe dilfhe&tatiss mpsrsprpg ohelpim dbovharpia thelengty obthecyias nsetied taher ei n t he

length ppgdutcp gnél\éoriﬁin[]&)?ﬁ%gné % approximately 1,930 mm.

16.  The mattress inerspring of claim 11, wherein the spring rate of the inside helical coil

is approximately 3.475 Ib/in.

17. The mattress innerspring of claim 11, wherein the stiffness of the outside helical coil
1s approximately 0.45 Iv/in. and the stiffness of the inside helical coil is approximately 1.9

tb/1n.

18.  The mattress innerspring of claim 11, wherein the pitch of the outside helical coil 1s

approximately 55.6 mm and the pitch of the inside helical coil is approximately 26 mm.

19.  The mattress innerspring of claim 11, wherein there are approximately 23 rows

containing approximately 30 coils.
20. A mattress innerspring comprising:

a plarality of coil-in-coil springs, each coil-in-coil spring contained in a pocket

and arranged 1n a matrix, each coil-in coil spring having an outside helical coil with helical

11



produce one coil-in-coil spring is approximately 1,930 nm 16. The mattress
i nnerspring of claim1l, wherein the spring rate of the inside helical coi
is approxwoabBlnpoB6475 | b/in. 17. The mattress innersprwﬂgnnmamMamW111
wherein the stiffness of the outside heli proxi mately 0.45

| b/ i n. “5Hﬂﬂ&%%ﬂ@%?ﬁf kwise dregtinm. ppsiyesHe F%%HC%bWﬁ%h§P%%ﬁFB§thtely 1.9

| b/in h ress innerspring of claim1l, wherein the pitch of the
outS|dé&§kV¥chH%%%f is approximtely 55.6 mmand the pitch of the inside

helical coil is appueddmdiehlcodGaiiiy ahncdihprebRl heRisof pperpuien®B.24 claim
11, wherein there are approxi mately “23 rows containing approxi mately 30

coi | s. mhes, A peakstedlasalit r@ﬁéwmpxmw@elr: bi¥pnehes rigdiametsr of @lpirwméfel‘ctﬁ llnm, rf}- coi l

sprlngs each.coi ring din arra in a
o 13 SRR B BT D 4 IPi BT B St i R BT RA R
heI|cabhyﬁ@@ngogogaﬁﬁgghmgﬁﬁg§g%§g direction, and an inside helical coi
with helical turns in a clockw se direction; the out si de helical coi

havi ng an unconpﬂgsssdeh@u@hﬂnUﬁwagpmoxmampetyﬁawgﬁtDﬁ@h&@nnmum@%Réted

hei ght . of appr oxi mat el n a di.aneter. of approxi ely

ot PrniBbed RS bR A e et RS O 8RR LOnUGhH e and a
cent er ey BhibiARnplhal it 8 GR35 8k Yo Oxifhaflly 20 Bgni nsi de
hellcan col | b a&?ng gﬁ uﬁco%ﬁ?@gse %8ﬁgﬁ]9%? appr&%ﬁn&?g@§}5 75 inches, a
di amet er of appr eticreat elcy c32-18 coipprangst idbdiiessncafedappr oxi mately 1.9 Ib/|n
at least 7 helical convolutions, and a center convolution pitch di nension
of approxinately 20 nn1 wherein each coil-in-coil spring is double

an n.eal Z gf he %ql ?ﬁn%QP§%1%§6 Q/ger% n t%Lt %{xmd%%c i< ﬁr ?ﬂ Q¢ Ezﬂ:‘ﬁ 08Ht1§' de
hellca c0|I c0| coll spring 1s 1n a par y conpressed state
i n thecpoekdly is &ﬂﬂpirﬁ@lly aghstessbe lstlaﬁﬁh tieopdckets amd’lthaﬁhshtfkqfﬁﬂibﬁleﬁseﬂnﬁdnat e.

uncompressed state.
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