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A bent wire spring unit having a spaced pair of foot portions and a spring member extending upwardly from each foot portion.
Each spring member is formed of a series of torsion bars and connector bars interconnected by bends in the spring wire. The
spring members are connected at their upper ends by a locking member or portion having first and second pairs of bends In the
spring wire and two locking bars extending from the second pair of bends. The locking bars are linear segments of wire angled
downwardly such that they converge into a connecting bend. The locking bars and the connecting bend lie in a single plane and
the distal ends of the locking bars and the connecting bend extend significantly below an uppermost torsion member of each
spring member. A spring assembly Is disclosed which includes the bent wire spring unit attached to a wire grid at its upper end
and a base frame at its lower end. The spring unit is locked onto the wire grid by attaching the locking member to a wire in the
wire grid such that the wire Is contained in the second pair of bends.
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Abstract of the Disclosure

A bent wire spring unit having a spaced pair of foot portions

and a spring member extending upwardly from each foot portion. Fach

spring member is formed of a series of torsion bars and connector bars
interconnected by bends in the spring wire. The spring nnembers are
connected at their upper ends by a locking member or portion having

first and second pairs of bends in the spring wire and twa locking bars
extending from the second pair of bends. The locking bars are linear
segments of wire angled downwardly such that they convetge into a
connecting bend. The locking bars and the connecting bend lie in a single
plane anci the distal ends of the locking bars and the connecting bend
extend significantly below an uppeirmost torsion member- of each spring
member. A spring assembly is disclosed which includes the bent wire
spring unit attached to a wire grid at its upper end and a base frame at its
lower end. The spring unit Is locked onto the wire grid by attaching the
locking member to a wire in the wire grid such that the wire is contained

in the second pair of bends.
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Background of the Invention

The present invention generally relates to mattress
foundation structures and more particularly to a non-coil spring and spring
assembly used in a box spring structure.

A variety of bent wire springs or so called modﬁlar springs
have been developed to replace coil springs in box spring assemblies in
which a grid frame is connected to a rigid base frame. Such box spring
assemblies are commonly used for supporting mattresses. Bent wire
springs have certain advantages over conventional coil springs as they
provide a desirably stiff foundation, contain a reduced amount of wire,
have a prolonged service life and are easier and less costly to

manufacture.

One prior bent wire spring module over which the present
invention is an improvement is disclosed by Hagemeister in U.S. Patent
No. 4,828,233 . This patent discloses a bent wire spring module having
means for lockihg the upper end of the spring to a grid wire without the
need for fasteners such as sheet metal clips and WithoUt the need for
forming deviations in the grid wirés as was commoh practice in the prior

art. The locking means disclosed in this Hagemeister pate'nt includes
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support wires each being connected to downwardly angled locking wires
by a curved connecting portion in the wire. The distal ends of the locking
wires are connected by a curved portion which is angled upwardly with
respect to the locking wires. The modular bent wire spring is placed over
a wire of the wire grid such that ah inside surface of the curved
connecting portion abuts against the grid wire.

Although the bent wire spring module of Hagemeister has
been an improvement over past designs of such springs, design features
are contemplated in the present invention which improve manufacturing
efficiency and facilitate easy assembly of the modules with ‘a wire grid.

Accordingly, it has been one object of the invention to
provide a bent wire spring module having a locking mechanism which
eliminates the need for forming deviations in the grid wires or using
separate fasteners but also significantly improves manufacturing
efficiency associated with the module.

It has been another objective of the invention to provide a

bent wire spring module which is easier to assemble into a spring

assembly.

Summary of the Invention

To these ends, a preferred embodiment of the present

“invention takes the form of an intégrally formed bent wire spring unit or

module and a spring assembly inco'rp'orating the module. The bent wire
spring module includes two feet connected to an upper locking portion by

a pair of intermediate spring portions or members consisting of a plurality
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of interconnected torsion bars and connector bars. The two feet are
preferably made up of a plurality of linear segments bent at approximately
90° to each other. The Iineaf segments are all contained in a single plane
such that they may be placed on and attached to a support surface such
as the lower base frame of a box spring assembly. Each foot portion has
a linear segment thereof which forms the lowermost torsion member of
the spring member extending upwardly from the foot portion.

Each spring member or portion of the spring module is
formed by linear segments of the wire separated by bends in the spring
wire that cause selected linear segments to experience a tofsional force
during compression of the spring module. The linear segments alternate
between torsion members which experience the torsional force and
connector members which generaily do not bend during compression of
the spring module. The specific number of torsion members and
connector members in each spring portion depends on the desired height

and spring characteristics of the spring. The uppermost and lowermost

linear segments of each spring portion are preferably both torsion

members.

A locking member or portion is formed at the upper end of
the module by specifically oriented bends in the spring wire. A first pair
of bends are made at the inner ends of the uppermost tcrsion members of_‘
each spring portion. These bends are oriented in an upward direction -
with respect to the plane of the foot portions. A straight, upwardly

angled segment of the locking member follows each bend of the first pair
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of bends and leads to a second pair of bends which are downwardly
oriented with respect to the plane of the foot portions. A linear segment
of wire or locking bar extends from each bend of the second pair of
bends. The locking bars preferably converge toward each other and are
attached at their distal ends by a connecting bend in the wire. Further,
the locking bars preferably extend below the uppermost torsion members
of each spring portion or member of the spring unit or module. The
locking bars and the connecting bend all lie in the same plane. A wire
from a wire grid is locked in place by being located beneath the locking
bars and within the second pair of bends.

A spring assembly Is formed by attaching a plurality of
spring units or modules between upper and lower support structures.
The upper support structure takes the form of a wire grid having grid
wires which preferably intersect each other at 90° angles and are
connected to each other at their intersections. As previously mentioned,
the spring units are connected to grid wires by locking the grid wire in
place within the second pair of bends in the locking member of the spring
unit. The spring units are attached at their lower ends to a base frarne,
which may, for example, be constructed of wood, by rigidly securing the
foot portions to the frame members with suitable conventional fasteners.
The specific number and arrangement of spring units or n'rodules

contained in the spring assembly may, of course, vary accord:ng to the - N

' sSpring charactenstncs deslred in the spnng assembly.

Various other aspects and advantages of the invention will
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be readily apparent to those of ordinary skill in the art from the following
detailed description taken in conjunction with the accompanying
drawings.

ion of the Drawings

rief Descri

Figure 1 is a perspective view of the spring unit of the
invention attached to an upper wire grid network and a lower frame
member;

Figure 2 is a top view of the spring unit with a grid wire
locked in place in the locking member of the spring unit;

Figure 3 is a rear elevational view of the spring unit with a
grid wire locked in place in the Iocking member of the spring unit;

Figure 4 is a side elevational view of the spring unit with a
grid wire locked in place in the locking member of the spring unit; and,

Figure 5 is a top view of a box spring incorporating a spring
assembly of the present invention and having a portion cut away to show

the details of the inner spring assembly;
Detailed Description of the Preferred Embodiment

Figure 1 shows a spring unit or module 10 of the invention
attached at an upper end to a grid wire 2 and at a lower end to an inner
frame member 6 of a base frame. The wire grid may take the form of a
conventional grid used in box spring assemblies and incorpbrating a setof |
cross wires 2 and a set of longwires 3. The grid wires 2 of the first set |
intersect the grid wires 3 of the second set at 90° angles and are weldéd

together at their intersections.
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As also shown in Figure 1, the major components of the
spring unit 10 include two fower foot portions 15, 16 and an upper
locking member or portion 20 connected to the foot portions 15, 16 by
two intermediate spring portions or members 11, 13. The spring unit 10
iIs connected to a cross wire 2 at a locking portion or member 20 located
at the upper end of the spring unit 10. The foot portions 15 and 16 have
respective linear segments 15a, 15b, 15¢c and 16a, 16b, 16c separated
by bends in the wire. Linear segments 15a, 15b and 16a, 16b are
secured by conventional staples 8 to a lower wooden frame member 6.

The spring members 11, 13 include a plurality 6f connector
bars 17 and 18 and torsion bars 12, 12a and 14, 14a, respectively. In
addition, the foot portions 15, 16 include respective segments 15a, 16a
which form lowermost torsion bars of the spring members 11, 13. The
resilience of the spring unit 10 is thus created by the torsion bars 12,
12a, 15a and 14, 14a, 16a resiliently deflecting under a torsional force
during compression of the spring unit 10. The uppermost torsion bars
12a, 14a are connected to outer ends of the locking member 20 at a first
pair of bends 28, 29. (See Fig. 3). As shown in Figure 1, spring
members or portions 11, 13 each include a lowermost torsion member
being segments 15a, 16a which'form part of the respective foot portions
15, 16. The torsion members on a given spring member are oriented .
generally parallel to each qther and the connecting members on a give‘n ‘,
spring member are oriénted so that connector members extendingfrom‘

opposite ends of a torsion member are oriented transverse to each other.
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Turning now to Figure 3, the locking member or portion 20
of the spring unit 10 includes outer straight, upwardly angled segments
26, 27 which begin at bends 28, 29 located at the inner ends of the
uppermost torsion members 12a, 14a. The straight, upwardly angled
segments 26, 27 end at a second pair of bends 24, 25 where the spring
wire angles abruptly in a downward direction into linear locking bars 21,

22. The locking bars 21, 22 converge and are connected at a connecting

bend 23 located at their distal ends.

As best illustrated in Figure 4, the locking bars 21, 22 and
the connecting bend 23 ali lie in a single plane. In addition,.the locking
bars 21, 22 angle downwardly such that their distal ends and the
connecting bend 23 extend significantly below the uppermost torsion
members 12a, 14a.

When locking the spring unit onto a grid wire 2, the locking
bars 21, 22 are slid over the grid wire 2 while simultaneously the torsion
bars 12a, 14a are wedged beneath the same grid wire 2, so that upper
surfaces of the grid wire 2 are firmly wedged within the second pair of
bends 24, 25 a-nd. the under surface of the straight grid wire 2 is wedged
beneath the horizontal torsion bars 12a, 14a. See Figs. 3 & 4.

Figure 5 shows a mattress box spring 1 having an outer .
covering which is partially_ cut away tb show a spring assembly

incorporating 'the spring unit 10 of the present in'v'ention The spring

assembly includes an upper wire gnd support structure havmg a pluralaty . o

of straught mterconnected cross wires 2 and straight longwures 3. The
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cross wires 2 and longwires 3 are attached to a border wire 4 at their
outer ends. As previously mentioned, the cross wires 2 and longwires 3
intersect at right 'angles to each other and are welded to each other at
their intersections in a conventional manner. The spring assembly further
includes a lower base frame conventionally constructed from outer side
and end frame members 5 and inner crossbar or cross slot frame
members 6 formed from wood. As one conventional configuration, the
inner frame members or cross slots 6 are shown to run parallel to the
Cross wires 2.

A plurality of spring units 10 are shown to be attached
between the lower base frame and the wire grid in one of several possible
configurations. The foot portions 15, 16 of the spring units 10 are rigidly
secured to the inner frame members 6 and the two outer frame members
5 that are parallel to the inner frame members 6 as shown in Figure 1 and
described above. The locking member 20 of each spring units 10 is
connected to a cross wire 2 in the manner also described above. Other
configurations and numbers of both the spring units 10 and inner and
outer frame members 5, 6 are possible and depend on the desired

physical and aesthetic characteristics of the spring assembly.

Accordingly, the present invention provides a spring unit and

a spring assembly incorporating the spring unit wherem the sprrng unrt
may be locked onto a grid wrre of the sprrng assembly wrthout the need
for separate fasteners or devratlons |n the grid wire. _ Moreover the

invention rmproves manufacturing effrcrency and eases the assembly
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operations involving the module.

Aithough a preferred embodiment of the invention has been
described above, certain modifications will become readily apparent to
those of ordinary skill in the art without departing from the scope of the

invention and applicant intends to be bound only by the claims appended

hereto.
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| CLAIM:

1. A spring unit for connecting to a wire grid and formed integrally
from a spring wire comprising:

first and second spaced foot members formed by 'said spring
wire at a lower end of said unit and being adapted for attachment to a
support surface;

first and second spring members extending upwardly from

- said first and second foot members, respectively, said first and second

spring members each terminating in a generally horizontal ubpermost
portion; and,

a locking member formed in said wire and interconnecting
the generally horizontal uppermost portions of said first and second spring
members, said locking member including a first pair of bends in said wire
and first and second straight, upwardly angled portions, each bend of
said first pair of bends being connected at one end to one of said
uppermost portions of said spring members and at the opposite end to
one of said first and second straight, upwardly angled portions of said
spring wire, séid first and second upwardly angled portions being
connected to respective bends of a second pair of bends in said spring
wire, said second pair of bends\b-eing connected td respective first and
second downWardly extending straight locking bars whiCh are connected
to each other by a connecting bend at their distal ends; -

wherein a wire from said wire grid is adabted to be placed
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beneath said locking bars and located within said second pair of bends.

2. The spring unit of claim 1 wherein said locking bars and said

connecting bend lie in a single plane.

3. The spring unit of claim 2 wherein said spring members are formed
by plurality of interconnected torsion members and connector members of
said spring wire, said generally horizontal uppermost portions being
torsion members,

wherein during compression of said spring unit said torsion
members experience a torsional force and said connector members

experience a bending force.

4, The spring unit of claim 3 wherein and said locking bars extend
below said generally horizontal uppermost portions of said spring

members.

5. The spring unit of claim 4 wherein said torsion members are
generally parallel to and said connector members are generally transverse

to a plane defined by said wire grid when said spring unit is attached to .

- said wire grid.
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6. The spring unit of claim 5 wherein said first and second foot

members each include a torsion member.



10

15

20

-14-

7. A spring unit for connecting to a wire grid and formed integraily
from a spring wire comprising:

first and second spaced foot members formed by said spring
wire at a lower end of said spring unit and being adapted for attachment
to a support surface; '

first and second spring members extending upwardly from
said first and second foot portions, respectively, said first and second
spring members each terminating in a generally horizontal uppermost
portion; and,

a locking member formed in said wire and intefconnecting
the generally horizontal uppermost portions of said first and second spring
members, said locking member including first and second bend portions in
said spring wire, each of said first and second bend portions being
connected at one end to one of said uppermost portions of said spring
members and at an opposite end to respective first and second
downwardly extending straight locking bars connected to each other by a
connecting bend at their distal endS, said locking bars and said
connecting bend lying in a single plane;

wherein a wire from said wire grid is adapted to be placed

beneath said locking bars and located within said first and second bend

portions.
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8. The spring unit of claim 7 wherein said spring members are formed
by plurality of interconnected torsion members and connector members of
said spring wire, said generally horizontal uppermost portions being
torsion members,

wherein during compression of said spring unit said torsion
members experience a torsional force and said connector members

experience a bending force.

9. The spring unit of claim 8 wherein said locking bars extend below

said generally horizontal uppermost portions of said spring members.

10. The spring unit of claim 9 wherein said torsion members are

generally parallel to and said connector members are generally transverse
to a plane defined by said wire grid when said spring unit is attached to

said wire grid.

11.  The spring unit of claim 10 wherein said first and second foot

members each include a torsion member.
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12. A spring assembly comprising:

(a). an upper generally planar wire grid having a plurality of
rectilinear grid wires crossing one another and connected at their ends to
an outer grid frame to form a spring unit upper support structure:

(b).  a Iower generally planar base frame having connected outer

frame members forming the periphery of said base frame and a plurality

of inner frame members connected between said outer frame members
and forming a spring unit lower support structure:

(C). a plurality of spring units each of which is formed integrally
from a spring wire and connected between said upper wiregrid and said
lower base frame, each spring unit comprising:

(i). first and second spaced lower foot members formed
at a lower end of said spring unit, each foot member being attached to an
inner frame member; '

(i).  first and second resilient spring members formed in
said spring wire and extending upwardly from said first and second foot
members, respectively, said first and second spring members each
terminating in a generally horizontal uppermost portion; and,

(ii). a locking member formed in said spring wire and
interconnecting the generally horiiontal uppermost portions of said first
and second spring members, said locking member including a first pair of
bends in said spring wire and first and second straight, upwardly angled
portions, each bend of said first paif bf bends being connected at one end

to one of said uppermost portions of said spring members and at the
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opposite end to one of said first and second straight, upwardly angied
portions of said locking member, said first and second upwardly angled
portions being connected to respective bends of a second pair of bends in
said spring wire, said second pair of bends being connected to respective

first and second downwardly extending straight locking bars which are

connected to each other by a connecting bend at their distal ends:

wherein said grid wire is located within said second pair of

bends.

13. The spring assembly of claim 12 wherein said locking bars and said

connecting bend lie in a single plane.

14. The spring unit of claim 13 wherein said spring members are
formed by plurality of interconnected torsion members and connector
members of said spring wire, said generally horizontal uppermost portions
of said spring member being torsion members,

~wherein during compression of said spring unit said torsion
members experience a torsional force and said connector members

experience a bending force.

15.  The spring assembly of claim 14 wherein said locking bars extend

below said generally horizontal Uppermostportions of said spring

members.
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16. The spring assembly of claim 15 wherein said torsion members are

generally parallel to and said connector members are generally transverse

to a plane defined by said wire grid.'

17. The spring assembly of claim 16 wherein said first and second foot

members each include a torsion member.
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18. A spring assembly comprising:

(a). an upper generally planar wire grid having a plurality of
rectilinear grid wires crossing one another and connected at their ends to
an outer grid frame to form a spring unit upper support structure;

(b). a lower generally planar base frame having connécted outer
frame members forming thé periphery of said base frame and a plurality
of inner frame members connected between said outer frame members
and forming a spring unit lower support structure;

(c). a plurality of spring units each of which is formed integrally
from a spring wire and connected between said upper wire grid frame and
said lower base frame, each spring unit comprising:

(i). first and secohd spaced lower foot members formed
at a lower end of said spring unit, each foot member being attached to an
inner frame member;

(1),  first and second spring members formed in said spring
wire and extending upwardly from said first and second foot members,
respectively, said first and second spring members each terminating in a
generally horizontal uppermost portion; and,

' (iii). an upper lockihg member formed in said spring wire
and interconnecting the generally horizontal uppermost portions of said

first and second spring members, said locking member i'héludinhg firSt and

- second bend portions in said wire, each of said first and second bend

portions being connected at one end to one of said uppermost pOrt:i'ons'of'. -

said spring members and at the opposite end to respective first and
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second downwardly extending locking bars connected to each other by a
connecting bend at their distal ends, said locking bars and said '
connecting bend lying in a single plane:

wherein said grid wire is located within said first and second

bend portions.

19. The spring unit of claim 18 wherein said spring members are
formed by plurality of interconnected torsion members and connector
members of said spring wire, said generally horizontal uppermost portions
being torsion members,

wherein during compression of said spring unit said torsion

members experience a torsional force and said connector members

experience a bending force.

20. The spring assembly of claim 19 wherein said locking members

extend below said generally horizontal uppermost portions of said spring

members.

21. The spring assembly of claim 20 wherein said torsion members are

generally parallel to and said connector members are generally transverse

to a plane defined by said wire'grid.

22. The spring assembly of claim 21 wherein said first and ‘second foot

members each inciude a torsion member.
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