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TiTLE OF THE INVENTION
COIL-IN-COIL SPRINGS AND INNERSPRINGS
FIELD OF THE INVENTION

The present invention is in the general field of innerspring and coil designs and more

specifically to coil-in-coil springs and innersprings for mattresses and other bedding products.

BACKGROUND OF THE INVENTION

Mattress innersprings, or simply “mnersprings”, made of matrices or arrays of a
plurality of wire form springs or coils, have long been used as the reflexive core of mattress
padding and upholstery is arranged and attached around the innerspring. Innersprings made
of formed steel wire are mass produced by machinery which forms the coils from steel wire
stock and interconnects or laces the coils together in the matrix array. With such machinery,
design attributes of mnersprings can be selected and modified, from the gauge of the wire, the
coil design or combinations of designs, coil orientation relative to adjacent coils 1n the matnix
array, and the manner of interconnection or lacing of the coils.

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 generaily 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 coil is a spring wrapped in a cloth cover. The springs are amranged in succession
and the pockets are sewn together to form a cohesive unit. This type of innerspring provides
a more comifortable mattress surface because the springs become relatively mdividually

flexible, so that each spring may flex separately without affecting the neighboring springs.
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outside helical coil and an inside helical coil; the outside helical coil having an upper end
convelution and a lower end convolution opposite the upper end convolution, an
uncompresscd height of approximately 8.25 inches and having a total of approximately 5
hehcal convolutions; the inside helical coil having an upper end convolution and a lower end

convolution opposite the upper end convolution, an uncompresscd height of approximately
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FIG. 12 is a perspective view of an innerspring mattress assembly utilizing unpocketed coil-

in-coil springs of the present invention.
DETAILED DESCRIPTION OF PREFERREID AND ALTERNATE EMBODIMENTS

FIG. 1 is a perspective view of a representative coil-in-coil spring 100 of the present
invention. 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 exfending upward in a spiral to form the inside. coil
20. As can be seen in the Figures, the outside coil 10 is larger in height than the inside coil
20. Also, the diameter of the outside coil 10 is larger than the diameter of the inside coil 20,
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 4 counter-
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After the coils are heat-tenpered and set, they nust be joi ned

together in rows in order to forman innerspring. In one_enhodi rrenlt,

the coil-i WO 28Bfi ngs 100 are encased in i ndi vi dual S3EKEPIL03104
shown i nhekd fad (hghFRCRRRGHESck 334! ihe folefih @R ¥ndihe BBliS Pl @, todform a
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materi al_.that .al lLows for.the.fabric to j.oi_ned,. or.wel de t oget her
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CLAIMS 1. A mattress innerspring conprising: a plurality
of coil-in-caoil springs, each coil-in-coil spring havin ut si

hel i cal 96W925W62 6in;ide helical coil made of a conpﬂ%ﬂ%ﬁ¥8Wﬁ$Q?F
the out $hAQinRel 4 6dles 69 Pbck@t%& cB0-iRBoit BRfes 806l TREVRLHbARBANSE FrilddWark
end convol ution opposite the upper end convol ution, an unconpressed
hei ght dikegyipedyiwaddieg yr Su@g. Snchiagereondedimn yvexen, otrpdltepfatiBell & cearkd
convolutigﬁf' s ofcl : theginside hel i cal ,coi | havkn an upper end
convol ut%bR B &1 PBTRF OLRAICOSRBICT o PP BYFT @ Y REHI BB end

convol ution” wikg tﬁ@c‘!&ﬁl"—inﬁi&ﬂ sPRRY POt predent diSclbsusd i@ eﬂ&&l—:‘&@’a&r el into

bei ng continuous with the | ower end convol ution of the outside

hel i cal tewintlividuhlepockess, dlee dradidecnil idds prefeashilnip sshishheempressecbdath &1 Which

of appraoxi mately.5,75 i nches and havi a t. | of approxi st -
el § 6ol BcomplR adel RSt R or b ReciRl Tl RhuePER) Bib-pRbElab 75
end convgihed b10B aQbtal ﬁtﬁﬁﬁﬁg%igﬁ%f@?f@@hat@}giﬁls inghos £ T 8istdeaBaskhhe durivR ST
of the previous convolutions of the outside helical coil and the

di anet eringde eoib diffmentiab il appraviBIARlY of5 dicheshe A neirersntalYq &dpe évuired do
greater than the subse t..convol,uti o f the inside helical coil
and _Cgmmﬁ$sge %&%quﬁﬁgm%ﬁ?goag%ﬁéﬂg?q?ﬁe coil-in-coil springs is
approxi mat el ¥n Rt enbddamgt, Bodi dn FAGH 12,0he cbiC-0bil sifiick Rge Flaced” or
doubl e- anneal ed, individually pocketed and arranged in a matrix in

t he mat tieskound fegetisr imep ammdoxkalicalj lacing &itse £1¢ waichabp baiwegprqws of the

ext ends c.bﬁs & Q/HQB %r'dﬁ lo? Gl a?g‘lmqi t&?g%ﬂ@iﬁ o %@grl:}ﬁﬂﬁ)g segments of adjacent coils.

The cross helical lacing wires 510 extend transversely between the rows of coils to form an
innerspring 500 with a thickness equal to the axial length of the coils.

The coil-in-coil spring 100 of the present invention and related disclosures are capable
of being baled. Baling refers to the process wherein innerspring units are compressed along
the coil axes to a small fraction of the uncompressed height in order to reduce shipping
volume. This is necessary for shipment of innersprings from a separate manufacturing
facility to a finished product preduction facility, such as a mattress plant. The baling referred

1o herein includes bulk baling of at Ieast 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.
Other 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 limited solely by the scope of the following claims.



inside helical coil extends in a clockw se direction. 2. The
mattress innerspring of claim1, wherein the outside helical coi

hei ght is approximately 6.5 inches when conpressed inside the pocket.
3. The mattress innerspring of claim1, wherein the conpressed

defl ection strength of each coil-in-coil spring is approxi mately .805
| bs. 4. The mattress innerspring of claiml, wherein the force
needed to conpress the outside helical coil until reaching the inside
helical coil is approximtely .7875CLRBMS 5. The mattress innerspring
of claim1l, wherein the length of the wire needed to produce one

coil-in-coil spring is approximately 1,930 mnm 6. The mattress
I nnerspring of claiml, wherein the spring rate of the inside helical
coil is approximately 3.475 Ib/in, 7. The mattress innerspring of

claimi1, er ei/hMAESsdpRerPHBS COBRTISINGe out si de helical coil is

approxi mately 0.45 LBk @m_niim@oiﬁéﬂrﬁltﬁg@&\ﬁ cofi-id-B8t1 dpRsg BRided cal
coil is approximtely 1.§’Lb[|n._ 8. The mattress innerspring of
claim1, viéyidshelieahgoipandan igfidehglica geibmare ah @lcptipuogsoyire: i s

approximately 55.6 fuaftehBfaPidiGvak ah Bpet BRI BRvARIdnGA 2 fRler ehP
approxi mately 20 nm
convolution opposite the upper end convolution, an uncompressed height of

approximately 8.25 inches and having a total of 5 helical convolutions;

the inside helical coil having an upper end convolution and a lower end
convolution opposite the upper end convolution, , the lower end convolution of the inside
helical coil being continuous with the lower end convolution of the outside helical coil,
the inside helical coil having an uncompressed height of approximately 5.75 inches and
having a total of approximately 7 helical convolutions;

wherein the diameter of the upper end convolution of the outside helical
coil is less than the diameter of the previous convolutions of the outside helical coil and
the diameter of the lower end convolution of the inside helical coil is greater than the
subsequent convolutions of the inside helical coil; and

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, and

wherein the outside helical coil extends in a counter-clockwise direction

and the

inside helical coil extends in a clockwise direction.

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

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 .805 1bs.



9. The mattress innerspring of claim1, wherein there are
approximately 23 rows containing approximately 30 coils. 10. A

mattress innerspring conprising: a plurality of

i nterconnected 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; t he outside helical coi

havi ng an upper end convolution and a | ower end convol uti on opposite

the upper £nd copwRkitsd ﬂHersﬁﬂlg%@@ﬁim[%% m@&c&mne@ﬁeﬁeea&@gﬂemﬁ@l y
8.25 inches and a 4 or nore hélical convol utions

he
i nsi de hel Quside hebFal coibhynti geashing s drsiderdglicrberilgs apmronmarly 687|Sdb§er end
convol ution opposite the upper end convol ution, an unconpressed
hei ght of approximately 5.75 inches and 6 or nore helical
convol uti ons; wherein a dianeter of the upper end

convol uti 0 Of 7406 LIS ekl Bhink 1 el ARRAGH JTBICY gy and. a

di anet er t he previous c l'ut'i ons’ e ours ircal coil is
approxinaUeb&mecnmmmlmcmﬂsanmemgnnnadedﬁéﬁemmof t he | ower end
convolution of the inside helical coil is approximately 40.8 nm and a
di aneter of other convolutions of the inside helical coil is

approxi mat@l y 3he&anmass mnetspring of claim 1, whateir the springwite of Gairgaledblidahe
coils is in.an a ro i u_ gnge of betmeen 14 and 15.5 and each coi

i s doubl e- %Wﬁ%ﬁw m ﬁgg ggg’Wh a matrix and | aced together with
hel i cal | acing mnre and

7. The mattress innerspring of claim 1, wherein the stiffness of the outside helical
coil is approximately 0.45 1b/in. and the stiffness of the inside helical coil is

approximately 1.9 1b/in.

8. The mattress innerspring of claim 1, wherein the pitch of the outside helical coil is

approximately 55.6 mm and the pitch of the inside helical coil is approximately 20 mm.

9. The mattress innerspring of claim 1, wherein there are approximately 23 rows

containing approximately 30 coils.

10. A mattress innerspring comprising:

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;

10



wherein the outside helical coil extends in a counter-clockw se
direction and the inside helical coil extends in a clockw se
direction. 11. The mattress innerspring of claim 10, wherein the
conpressed deflection strength of each coil-in-coil spring is
approximately .805 I bs. 12. The mattress innerspring of claim10,
wherein the force needed to conpress the outside helical coil until
reaching the inside helical coil is approximately 1.125 I bs. 13. The

mattress innerspringh&kinGl @dnBck@s Makgp@iend EoluBEOEMnOdutdifieneribd] €oil
needed to produce one coil-in-coil spring is approximately 1,930 nm

14. The neif eprEEmptalydrtdmp apda dipmetenptihe previgpseoayutiong okthe PHgde at e of
the insidg,hehb&ifds spRbkinag2RPLAXI mately 3.475 Ib/in.  15. The

mattress innerspring of cldim10, wherein the stiffness of the
out si de helical coi Whergingskaneskirohthellgwey eadcdngplunion efikp inpide kalicglicpids s
of the inside hell Lol q LYl £ ihkBnsigkhe
mattress inner ESSArP ﬁ’gh%agak F%?%ﬁ%ﬂ%%@%ﬁdf&h&r %int g‘ﬁh%{‘s 0t he %Slljt si de
helical coil i $elagheonbds amredinats’y.38.8prmmard t he pitch of the inside
helical coil is apprg@ximat Th . [ ing of
claim10, wherein t ﬁ’g‘?‘%q%r‘@%%‘gg%@r%‘i% g{/s @g ?ﬂ(}?\/\ésxg%gtrgl Ey %?ﬁl%e?v%eh
appr oxi mat el and 36.5@od exh coil is double-annealed, arranged in a matrix and laced together
with helical lacing wire, and
wherein the outside helical coil extends in a counter-clockwise direction and the

inside helical coil extends in a clockwise direction.

11.  The mattress innerspring of claim 10, wherein the compressed deflection strength

of each coil-in-coil spring is approximately .805 lbs.

12. The mattress innerspring of claim 10, wherein the force needed to compress the
outside helical coil until reaching the inside helical coil is approximately 1.125 lbs.

13.  The mattress innerspring of claim 10, wherein the length of the wire needed to

produce one coil-in-coil spring is approximately 1,930 mm.

14.  The mattress innerspring of claim 10, wherein the spring rate of the inside helical

coil is approximately 3.475 1b/in.
15.  The mattress innerspring of claim 10, wherein the stiffness of the outside helical

coil is approximately 0.45 Ib/in. and the stiffness of the inside helical coil is

approximately 1.9 Ibfin.
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18. A mattress innerspring conprising: a plurality of
coil-in-coil springs, each coil-in-coil spring contained in a pocket
and arranged in a matrix, each coil-in coil spring having an outside
helical coil with helical turns in a counter-clockw se direction, and
an inside helical coil with helical turns in a clockw se direction

t he outside helical coil having an unconpressed hei ght of

approxi mately 8.25 inches, a pocketed height of approximately 6.5

inches, a gj angte Enaﬁfesﬁ;ﬂﬂé’rﬂiﬂnr@%f @llalyn f(ﬂ w‘l‘iﬂﬂem&h@ﬁﬁcﬁlfoﬂ* g8 ufdfde helical coil
apprOX|nater 0.45 I b/in ast hel i cal convgl utions,

and a
center coniaPRIPKIBAtEN; eHmet aa theindeh %’F’rth%ﬂﬁﬁlﬁ‘%k‘ilwalt%ﬂys amf%lrmﬁly 20°
the insideypelical coil having an unconpressed hei ght of
approximately 5.75 inches, a dianeter of approximately 32.8 nm a
stiffness of approximately 1.9 Ib/in, at least 7 helical

convol uti ops, %Q nﬁttfé V\ﬂ%ﬁérsﬁﬁg\é@b%ﬂ /i w‘ﬂblteﬁﬂhgk Qi%@?l!r)]rgﬂnﬁ{e 23 rows

approximately 2 erein coll'-in-coll sprihg iIs doubl e
anneal ed. amQHMEh@PNnUnm@Séoﬁmherspr|ng of claim 18 wherein the
outside helical coil of each coilin-coil springis in a partially
conpressed state in the pocket, and the inside helical coil is in an
unconpr essEd stAatnattress innerspring comprising:

a plurality of coil-in-coil springs, each coil-in-coil spring contained in a
pocket and arranged in a matrix, each coil-in coil spring having an outside helical coil
with helical turns in a counter-clockwise direction, and an inside helical coil with helical
turns 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 Ibfin, 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;

wherein each coil-in-coil spring is double annealed.
19.  The mattress innerspring of claim 18 wherein the outside helical coil of each coil-

in-coil spring is in a partially compressed state in the pocket, and the inside helical coil is

in an uncompressed state.
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