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INTERLOCKING MESH

[0001] This application claims priority to our copending U.S. patent application with the

serial number 11/941744, filed November 16, 2007 which is incorporated in its entirety by

reference herein.

Field of the Invention

[0002] The field of the invention is construction support devices.

Background

[0003] It is known in the art to provide frames or skeletons to help reinforce and strengthen

material that would otherwise be brittle. For example, rebar is commonly used in concrete

roads to absorb tensile forces. In some situations, wire mesh or fabric can also be used to

reinforce concrete objects.

[0004] Wire mesh, however, must be sized properly for different jobs and different needs.

Frequently, a large mesh sheet is cut on-site using croppers, which can be time consuming

and potentially hazardous to the one doing the cutting. Additionally, large and planar wire

mesh pieces can be rather cumbersome to transport. Smaller "sheets" of wire mesh may be

transported on-site for ease of conveyance, but these sheets are difficult to construct on-site.

Sheets of wire mesh can be rolled into a cylinder to make transport easier, but these are

difficult to straighten, and still must be cut to size using croppers.

[0005] US 3,950,91 1 to Fox teaches a plurality of identical wires that are shaped to link with

one another to form a wire mesh. The identical wires can also be easily stacked for ease of

transport, and do not require tools for assembly. Unfortunately, the wires in Fox are loosely

locked in place, and can be easily shift and displace if kicked or stepped upon. To hold its

configuration, the wire mesh in Fox requires the ends of each wire to be pulled taught, which

is difficult to do with large mesh configurations where there are multiple wire ends. Fox and

all other extrinsic materials discussed herein are incorporated by reference in their entirety.

Where a definition or use of a term in an incorporated reference is inconsistent or contrary to

the definition of that term provided herein, the definition of that term provided herein applies

and the definition of that term in the reference does not apply.

[0006] US 4,081,159 to Baldwin teaches a sturdier wire mesh made of identical wires that

don't require a pulling force to retain its configuration. However, to achieve the additional



stability the wires must be twisted and crimped around one another, which is extremely

difficult to do without tools or heavy machinery.

[0007] Thus, there is still a need for a sturdy wire mesh that is easy to transport and can be

assembled on-site without the use of additional tools.

Summary of the Invention

[0008] The present invention provides apparatus, systems and methods in which wires with

recesses are shaped and configured so that the recesses mutually receive one another as the

wires are drawn together. The mating of the recesses prevents the wires from moving in at

least two directions in a plane so that the joined wires do not easily lose its configuration.

[0009] Each wire can have multiple recesses that receive multiple wires. Preferably, the

recesses are positioned evenly down a length of each wire, and more preferably, all the wires

are configured so similarly so as to be fungible with one another. Use of this preferred

embodiment allows a user to use a plurality of fungible wires to create a wire mesh without

the use of tools, where the wire mesh does not easily lose its configuration. The wires are

preferably arranged in a grid pattern when coupled together, but can be arranged and linked

in different configurations.

[0010] Each recess in the wire is preferably formed by bending a loop in the wire. A

reinforcing wire can be affixed to the first wire or second wire to reinforce the loop. The

wires are preferably spot welded together, and it is preferred that the reinforcing wire be

approximately parallel to the first wire and be affixed to a loop bend or multiple loop bends

hi one embodiment, a portion of the reinforcing wire that attaches to the loop bend is a loop

itself.

[0011] The wire mesh can be used as a reinforcing skeleton or frame for any object made of

concrete, for example a slab, a cast, a block or a brick. Concrete is defined herein any

material that comprises cement, or any similar material that can harden around the mesh over

time.

[0012] Various objects, features, aspects and advantages of the inventive subject matter will

become more apparent from the following detailed description of preferred embodiments,

along with the accompanying drawings in which like numerals represent like components.



Brief Description of the Drawings

[0013] Fig. 1 is a side view of a wire.

[0014] Fig. 2A is a front perspective view of a wire mesh using multiple wires of Figure 1

[0015] Fig. 2B is an enlarged, fragmentary view of the wire mesh of Figure 2A.

[0016] Fig. 3A is a side view of another wire

[0017] Fig. 3B is a front view of the wire of Figure 3A.

[0018] Fig. 4A is a front perspective view of a wire mesh using multiple wires of Figure 3A

[0019] Fig. 4B is an enlarged, fragmentary view of the wire mesh of Figure 4A.

Detailed Description of the Drawings

[0020] In Figure 1, a wire 100 generally comprises a first wire 110 and a reinforcing wire

120.

[0021] First wire 100 can be made of any suitable construction material(s). For durability

and cost-effectiveness, contemplated materials include steel, copper, and aluminum.

Preferred materials provide high durability and tensile strength, but are also capable of being

bent into different shapes. While wire 100 is preferably a circular wire, wire 100 can be

shaped in any suitable manner, for example a rectangular bar or a hollow pipe. Contemplated

wires can have any suitable diameters or other cross-sections, including diameters of up to

0.5 cm, up to 0.75 cm, 1 cm, 1.5 cm, 2 cm, or larger.

[0022] First wire 110 is bent to form loop 130 and recess 160. Loop 130 defines the metes

and bounds of recess 160, which is shaped to receive a mating recess (not shown) on another

wire. While recess 160 is shaped to mutually receive a recess similarly sized and shaped,

various mating recesses could be made of any suitable shape to receive one another. Those

skilled in the art will appreciate that the coupling has a range anywhere from a close mating

to a loose footing.

[0023] Recesses can be formed on first wire 110 using other suitable methods, for example

welding an object with a recess to the first wire or cutting a recess into the first wire.

Additionally, multiple recesses can be formed down the length of the first wire 110.



Preferably, the recesses are regularly spaced down the length of first wire 110, but such

regular spacing is not necessary.

[0024] A reinforcement wire 120 is affixed to first wire 110 at weld point 150.

Reinforcement wire 120 provides additional support to loop 130 while also making wire 100

easier to grip. Reinforcing wire 120 is shaped into a reinforcement loop 140 at weld point

150, so as to provide reinforcement and strength to loop 130, although such shaping is not

necessary. Reinforcement loop 140 also prevents first wire 100 from rotating about an axis

when coupled with another wire. Various suitable reinforcement shapes, sizes, and types are

contemplated. For example, reinforcement wire 120 could form a loop that wraps around

loop 130, or can comprise an additional locking mechanism that holds wire 100 in place after

coupling.

[0025] Affixing first wire 110 and reinforcement wire 120 to one another is defined herein as

coupling the two together using any method that would permanently or semi-permanently

join the two together. Thus, while reinforcement wire 120 is preferably affixed to first wire

110 through spot welding, other attachment methods are contemplated, for example

soldering, brazing, gluing, hooking, or even using a piece of metal twine that wraps around

weld point 150. Other objects could also be interposed between first wire 110 and

reinforcement wire 120 to affix the two wires to one another without departing from the

scope of the current invention.

[0026] Reinforcement wire 120 runs along the length of first wire 110, so that when both

wires are affixed to one another, the sections of first wire 110 and reinforcement wire 120

that are located between the recesses are parallel and across from one another. This ensures

that the sections of reinforcing wire are parallel to the inter-recess sections of the first wire.

The positioning and placement of the wires in such a configuration allows the wires to be

gripped more easily while giving a greater depth. While it is preferred that the reinforcing

wire run parallel to the first wire as shown in Fig. 1, other configurations can be used without

departing from the scope of the current invention. For example, the inter-recess sections

could be slightly bent or could be twisted in opposite directions.

[0027] In Figure 2A, a wire mesh 200 comprises a plurality of wires fungible to wire 100,

with an intersection point 210, shown more clearly in Figure 2B. Fungible wires defined



herein as wires that are similar enough to functionally replace one another, but are not

necessarily identical to one another.

[0028] Wire 220 has a loop 230 that intersects wire 100 at intersection point 210. Loop 230

mutually receives fungible loop 130, locking both into place. The reinforcement loops

prevent the wires from rotating about the intersection point after the wires have been locked

into place. More specifically, reinforcement loop 140 prevents wire 220 moving along one

direction along one axis, while reinforcement loop 240 prevents wire 100 from moving along

a second direction along another axis.

[0029] Since the reinforcement loops prevent the wires from moving in two approximately

perpendicular directions, the wire mesh maintains its form and integrity even if kicked or

jarred. No additional tools need to be used to lock the wires against each other, and no

additional force is needed to maintain the configuration. Multiple intersection points allow

wire mesh 200 to form a grid pattern that provides a useful framework that can be used as a

concrete construction skeleton. One skilled in the art will appreciate that the recess coupling

can be loose to allow for some limited rotation to allow the mesh structure to collapse into an

angled trapezoid, or can be tight to prevent the wires from coupling in any direction other

than perpendicular to one another. It is preferred that in either situation, the movement of the

wires in two approximately perpendicular directions is hindered so that the mesh does not

easily come apart.

[0030] An additional embodiment is shown in Figure 3A and 3B. In this view, wire 300

comprises a first wire 310 and a reinforcing wire 320. Wire 300 has a loop 312 that defines a

recess 316 shaped to receive a mating recess on another wire, preferably a recess that is

similarly sized and shaped. Loop 312 of wire 300 is shaped to be much tighter than loop 130

of wire 100 to provide a small loop opening 314. Small loop opening 314 is preferably

smaller than the diameter of wire 100, to prevent a loop bend 318 on a second wire from

entering loop recess 316.

[0031] A reinforcing wire 320 is attached to first wire 310 at attachment point 330.

Preferably, reinforcing wire 320 is welded to a side of loop bend 318 to increase the loop

bend width 340. Such an increase in width prevents loop bend 318 from entering loop

recesses in mating wires. Since the loop bend width is far greater than the loop recess width,

the recesses of coupling wires can receive each other without allowing the main wire body



from sliding into the recess itself. Other methods of increasing the loop bend width are

contemplated, for example using a large weld puddle or welding another material to wire 300.

Additionally, while first wire 310 is preferably welded to reinforcing wire 320, other

attachment methods are contemplated, for example soldering, brazing, gluing, or hooking.

[0032] Again, reinforcing wire 320 runs parallel to first wire 310 so that the inter-recess

sections of reinforcing wire are parallel and across from the inter-recess sections of the first

wire, although such a parallel configuration is not necessary.

[0033] First wire 310 is made from a common steel wire 0.135 in. (0.3429 cm.) in diameter

with recesses regularly spaced every 6 in. (15.24 cm.). Reinforcement wire 320, is also made

from the same wire, and is spot welded to a side of loop bend 318 so that loop bend width

340 is 0.23 in. (0.5842 cm.) wide. Alternatively, the wire can be spot welded with a large

weld ball that increases the loop bend width as in Figure 4B. One skilled in the art will

appreciate that many different wire shapes and sizes are possible, and also that the recesses

can be spaced evenly or according to an uneven or staggered pattern. Additionally, the wires

can be affixed to one another in many different suitable locations and using other methods.

[0034] Figures 4A and 4B show a wire mesh 400 similar to wire mesh 200 that comprises a

plurality of wires fungible to wire 300. Intersection point 410 shows how multiple fungible

wires shaped like wire 300 mate with one another to create a sturdy mesh without additional

tools. The thinner recesses create a tighter coupling than with wire mesh 200, which also

prevents the coupled wires from moving in two approximately perpendicular directions

relative to one another. As shown, wire 300 is restricted from moving in a direction left,

right, up, or down. While a tight fit is preferred, the recesses may be made slightly larger to

allow for some wiggle room. In such a configuration, the coupled wires may be able to move

slightly, but the placement of the wires still successfully hinders movement in two

approximately perpendicular directions relative to one another.

[0035] As shown in Figure 4B, the recesses themselves receive one another while remaining

too thin to receive loop bend 330. While the recesses preferably receive each other

completely, to maximize the contact surface area between the wires, the recesses can receive

each other partially, or can partially receive the loop bend without departing from the scope

of the present invention.



[0036] The interlocking mesh can be used in any suitable construction application requiring

concrete, a mixture of concrete and some other mixing material, or even a concrete-free

material. Contemplated objects that could advantageously use the mesh include concrete

slabs, prefabricated walls, bridge support beams, bridge slabs, roads, highway sound barrier

walls, airport landing strips, maritime equipment, marine equipment, tunnels (submergible

and over the ground), anti-aircraft protection shields, mining support, nuclear disposable

(residue) cemeteries, caskets, and roof slabs. Additionally, it should be appreciated that

while fungible wires are preferred, they are not necessary for creating a sturdy wire mesh

construction framework.

[0037] Thus, specific embodiments and applications of a wire mesh have been disclosed. It

should be apparent, however, to those skilled in the art that many more modifications besides

those already described are possible without departing from the inventive concepts herein.

For example, more than two wires could be used, to create a wire mesh of great height for

large concrete blocks that require a firm skeleton. Multiple wire configurations could be

stacked on top of one another to increase height, or to build walls for objects that have great

height. Additional hooks, or twine could also be used to hold key joints in place while

moving. The inventive subject matter, therefore, is not to be restricted except in the spirit of

the appended claims. Moreover, in interpreting both the specification and the claims, all

terms should be interpreted in the broadest possible manner consistent with the context. In

particular, the terms "comprises" and "comprising" should be interpreted as referring to

elements, components, or steps in a non-exclusive manner, indicating that the referenced

elements, components, or steps may be present, or utilized, or combined with other elements,

components, or steps that are not expressly referenced. Where the specification claims refers

to at least one of something selected from the group consisting of A, B, C .... and N, the text

should be interpreted as requiring only one element from the group, not A plus N, or B plus

N, etc.



CLAIMS
What is claimed is:

1. A mesh for reinforced concrete, comprising:

a first wire having a first recess; and

a second wire having a second recess that mates with the first recess as the wires are

drawn together, wherein the mating prevents a movement of the first and

second wires with respect to one another in at least two approximately

perpendicular directions.

2. The mesh of claim 1, wherein the first recess is formed by a loop.

3. The mesh of claim 1, wherein a maximal recess width of the first recess is less than a

maximal width of the second wire.

4. The mesh of claim 1, wherein a reinforcing wire is attached to the first wire.

5. The mesh of claim 4, wherein a section of the reinforcing wire is parallel to an inter-

recess section of the first wire.

6. The mesh of claim 4, wherein the reinforcing wire is affixed to the first wire by welding.

7. The mesh of claim 4, wherein the reinforcing wire comprises a reinforcement loop.

8. The mesh of claim 1, wherein the first wire and the second wire are fungible.

9. A object comprising concrete reinforced with the mesh of claim 1.

10. A mesh for reinforced concrete, comprising:

a plurality of first wires, each of which has a plurality of first recesses; and

a plurality of second wires, each of which has a plurality of second recesses, wherein

at least some of the plurality of first recesses mutually and concurrently

receive at least some of the plurality of second recesses.

11. The mesh of claim 10, wherein the first wires are disposed to be parallel to one another.

12. The mesh of claim 11, wherein the second wires are disposed to be perpendicular to the

first wires.

13. The mesh of claim 10, wherein the first wires are fungible with one another.



14. The mesh of claim 13, wherein the second wires are fungible with the first wires.

15. An object comprising concrete reinforced with the mesh of claim 10.

16. A method of providing support to a construction element, comprising:

providing a first wire having a first recess;

providing a second wire having a second recess having a shape that receives the first

recess; and

receiving the first recess in the second recess sufficiently to hinder a movement of the

first and second wires in at least two approximately perpendicular directions

relative to one another.

17. The method of claim 16, further comprising forming a loop in the first wire to create the

first recess.

18. The concrete mesh of claim 16, wherein a maximum recess width of the first recess is less

than a maximum width of the second wire.

19. The method of claim 16, further comprising affixing a reinforcing wire to the first wire,

such that a section of the reinforcing wire is parallel to a section of the first wire.

20. The method of claim 19, wherein the section of the reinforcing wire is at least 5 cm from

the section of the second wire.

21. The method of claim 19, wherein affixing the reinforcing wire comprises welding the

reinforcing wire to the first wire.

22. The method of claim 16, further comprising:

providing a first plurality of wires fungible with respect to the first wire;

providing a second plurality of wires fungible with respect to the second wire;

coupling the second plurality of wires to the first wire; and

coupling the first plurality of wires to the second wire, wherein the coupling forms a

wire grid.



AMENDED CLAIMS

received by the International Bureau on 20 October 2008 (20.10.08)

What is claimed is:

1. Λ mosh lor reinforced concrete comprising'.

a first wire having a first recess; and

a second wire having a second recess that males with the lϊ rst recess a the wires are

drawn together, wherein the mating prevents a movement of the firsl and

second wires with rcspeci Io one another along at least two approximately

perpendicular axes.

2. The mesh of claim 1, wherein the first recess is formed by a loop.

3 . The mesh of claim 1, wherein a maximal recess width of the first recess is less than a

maximal width of the second wire.

4. The mesh of claim 1, wherein a reinforcing wire is attached to the first wire to ruin force the

first wire.

5. The mesh of claim 4, wherein a section of the rein forcing wire is parallel to an inter-reccss

section of the first wire.

6. The mesh of claim 4, wherein the reinforcing wire is affixed Io the first wire by welding.

7 . The mesh of claim 4. wherein the reinforcing wire comprises a reinforcement loop that

reinforces the first wire.

8. The mesh of claim 1, wherein the lϊ rsl wire and the second wire are fungible.

9. An object comprising concrete reinforced with the mesh of claim 1.

10. A mesh for reinforced concrete, comprising:

a plurality of first wires, each of which has a plurality of first recesses; and

a plurality of second wires, each of which has a plurality of second recesses, wherein

at least some of the plurality of first recesses mutually and concurrently

receive at least some of the plurality f second recesses.

11. flic mesh of claim 10, wherein the lirst wires arc disposed to be parallel to one another.

12. The mesh of claim 11, wherein (he second wires are disposed to be perpendicular to the

iϊ rst wires.

13. The mesh of claim 10, wherein the first wires arc fungible with one another.

14. The mesh of claim 13, wherein the second wires arc fungible with the first wires.

15. Λn object comprising concrete reinforced wilh the mesh of

claim 10.

16. Λ method ofproviding support to a construction element, comprising:

providing a first wire having a first recess;



providing a second wire having a second recess having a shape that receives the first

recess; and

receiving the first recess in the second recess sufficiently tυ hinder a movement of the

Ural and second wires along al least two approximately perpendicular uxes

relative to one anoLher.

17. The method of claim 16, further comprising forming a loop in the first wire to create the

first recess.

1 . The concrete mesh o f claim 16, wherein a . maximum recess width of the first recess is less

than a maximum width of the second wire.

19. The method of claim 16, further comprising affixing a reinforcing wire to the first wire to

reinforce the first wire, such that a section o line reinforcing wire is parallel to a section of

the first wire.

20. l 'hc method ofclaim 19, wherein the secLion of the reinforcing wire is at least 5 cm from

the section of the second wire.

21. The method of claim 19, wherein affixing the reinforcing wire comprises welding the

reinforcing wire to the first wire.

22. The method ofclaim 16, further comprising:

providing a first plurality of wires Fungible with respect to the first wire;

providing a second plurality o Fwires fungible with respecL to the second wire;

coupling Lhe second plurality of wires to the first wire; and

coupling lhe first plurality of wires to the second wire, wherein the coupling forms a wire

find,
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