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[0001] This application claims priority under 35 USC 119 to Provisional Patent
Application Serial No. 61/812,503 filed on April 16, 2013, the contents of which are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] It is well known in the art of manufacturing concrete pipe and other similar
structures, such as manholes, box sections, calch basins, septic tanks and the like
{hereinafter simply "product” or "products™), that a reinforcing wire cage is provided as
reinforcement to produce a product of the required strength. In order {o produce a
quality concrete product, the reinforcing cage must be positioned within the concrete
forms used to produce the product so that the cage will be a predetermined distance
from the inside and oulside walls of the finished product. Since the cage will be
subjected to varipus forces during the manufacturing process, it is important that the
cage be properly positioned from the walls of the forms and that the required distance
from the forms be maintained throughout the casting process. In order o accomplish
the proper spacing, there are commonly provided spacing slements, called spacers,
which can be fastened to the cage to space it from and maintain it the proper distance
from the form walls.

[B003] These spacers must also be designed so as 1o resist the forces thal ocour
during tha casting process, which can create voids in the finished product, resulting in
the finished product not meeling specifications that require resistance to hydrostatic
pressure. The two commonly used meathods of producing concrete products create
different forces on a reinforcing cage and thus upon the spacers used in connection with
the cage. In one such method of casting concrete products, an annular space is
provided by an inner core and an outer jacket which comprise the form set. One of the
cormoen casting methods involves lowering the jacket over the core after the cage is in
place. Unless the spacers used are capable of resisting the downward axial forces
applied as the jacket is lowered in place, the spacers can be dislodged or distorted.

Another commaonly used msthod of producing concrete products is the packer head
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process. In this process, the spacers for the reinforcing cage must be capable of
resisting not only the axial forces that occur, but also the forces upon the spacers as the
cage tends to twist during rotation of the packer head.

[0004] There are known a number of different spacers which have been designed in
an attempt 1o resist all of the forces exerted upon the spacers during the casting
process. Many spacers are formed from spring steel with an open hook at each end to
provide for attaching the spacer {0 the reinforcing cage. Between the attaching hooks
there is typically formed 2 spacing nose. These steel spacers work well in most
instances but they require spacial tools to install them on the cage, and occasionally
some of the spacers can become dislodged from the cage. Also, because of the forces
applied to them during the casting process, these spacers can move ¢ausing improper
spacing of the cage from the concrete forms.

[00058] Some altempts have been made fo improve the design of the steel spacers by
forming them from concrete. However, all know spacers of this type must have a means
of attaching the spacer 1o the cage. Therefore, these concrete spacers have cast info
them an atfachment wirg or plastic tie thal can bhe used o secure the spacer o the
cage. Compared {o the steel spacers, these concrete spacers require a relatively longer
time to attach to the cage. and if not properly secured, the spacing function is lost. Alsg,
casting these altachment wires or ties into the spacer adds to the cost of the spacer,

and since the spacers cannct be reusad, even a minor cost increase is significant.

[0006] There is therefore a need for an improved spacer useable in any of the known
casting processes and designed so as o be capable of resisting forces in all directions
a0 that the spacer will not become dislodged, bent or stressed during the casling
process resulting in voids or other defects in the finished product. There is a further
neead for a spacer thal will permit sasy and quick installation, preferably without the use
of any special tools. Such an improved spacer should also be inexpensive since large

guantities are necessarily used during the praduction of each concrete product.
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SUMMARY OF THE INVENTION

[0007] The spacer of the invention provides a unique slement formed of concrete or a
geopolymer mateial. The spacer has a pair of spaced-apart notches, one elongated T-
shaped noich and one L-shaped notch that provide for simple, quick installation on
adjacent horizontal wires of the reinforcing cage. Using the T-shaped notch, the spacer
is hooked onto a horizontal wire and then rotated upwardly until the L-shaped noich is
aligned with the next honzontal wire. The spacer is then further rotated until the wire is
in the L-shaped notch after which the spacer is pushed downwardly and released to
positively lock the spacer onto the cage. When locked into place, the shape of the
spacer provides the desired covar, which is the distance between the cage and surface
of the cutlside form or jacket. The amount of cover depends upon the size of the spacer
when formed.

BRIEF DESCRIPTION QF THE DRAWINGS

[0008] FIG. 1 is a perspective view of a portion of a reinforcing cage and showing a
spacer of the invention inserted belween a pair of wires of the cage;

[B008] FIG. 2 is a perspective view of a portion of a reinforcing cage and showing the
spacer positionad so thal a wire can be inserted into the T-shaped notch of the spacer;

[0010] FIG. 3 a perspective view of the spacer being rotated vertically so that the L-
shaped nofch is in alignment with the adjacent wire of the cags;

[0011] FIG. 4 is a perspective view showing the wire positioned in the L-shaped notch

of the spacer; and

[0012] FIG. 5 is a perspective view showing the spacer in place on the reinforcing
cage.
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DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION

[0013] The drawings show a representative form of a portion of a reinforcing mesh
cage 10 that consists of a plurality of relatively uniformly spaced wires 12 and 14 that
are typically weided at their intersections to provide a unitary product. in a typical cage,
the nominal spacing between the wires is 2" or 3" although it may be more orless. As is
well known to thase skilled in the arl, during the process of producing a concrete
product, the cage 10 will be positioned in the concrete form with some wires 12 oriented
horizontally, while the other wires 14 are oriented vertically. The spacer of the invention,
indicated generally by the reference numeral 16, is formed from concrete, a geo-
polymer or other suitable matenal. The spacer 16 has a main body 18 that is generally
rectanguiar in shape with a front edge 20, a hack edge 22 and rounded ends 24 and 26.
Near the end 24 there is formed in the back edge 22 a T-shaped notch 28. Similatly,
near the end 26 there is formed in the back edge 26 an L-shaped notch 30, In the
Hustrated embodiment of the invention, the spacing between the notches 28 and 30 is
such that the spacer 16 can be installed on both 27 and 3" mesh cages and would
provide 17 of cover, which is the distance between the cage and surface of the oulside
form or jacket. Obviously, the exact dimensions of the spacer and the notches will
depend upon the size and spacing of the wires of the cage, but with the design of the
spacer of the invention, a spacer of onga size will fit cages having different wire spacing.

[0014] In Fig. 1, the spacer 16 s shown as i would be positioned by the installer
between a pair of adjacent horizontal wires 12, with the end 24 extending inside the
cage 10 and the T-shaped notch 28 adjacent and just beneath a wire 12, The spacer 16
is then rotated horizontally {(as shown by the arrow in Fig. 1} and then lifted so that the
wire 12 is inside the T-shaped notch 28 as shown in Fig. 2. With the wire 12 fully
engaged in the notch 28, the installer then swings the spacer 16 upwardly as shown by
the arrow in Fig. 3 until the L-shaped noich 30 is adjacent the next upper wire 12. Fig. 4
shows the spacer 18 positioned with the wire 12 inside the L-shaped notch 30 at which
time the installer can relsase or push the spacer 16 down {o lock it place on the two
adiacent wires 12 as shown in Fig. 5. Once the spacer 16 is locked in place and after
the cage 10 is placed in the form set, the spacer 16 is trappead between the cage 10 and
5
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the jacket of the form. Therefore, during the casting process, it is practically impossible
for the spacer 16 to become dislodged from the cage 10, and the shight movement of
the spacer 16 that may occur as the wires 12 move in the notches 28 and 30 will not
alter the spacing effect provided by the spacers 16.

[0015] It will be understood by those skilled in the art that a considerable number of
spacers 16 are installed on the cage 10 at selected intervals before the cage is inserted
into the concrete farms. it will be evident from the above description that the spacers 16
can be quickly and easily instalied without any tools. The guick instaliation will save
constderable time and thus labor cost. When locked in place as described above, the
spacer 16 is trapped so that i will not fall off the cage 10, Although the spacer 16 may
move slightly during the casting process, the degree of movement is limited by the size
and shape of the notches 28 and 30. Such small movement is not sufficient fo cause the
spacer 18 fo fall off the cage 10 and will not alter the amount of cover or the spacing
effect. The spacer 16 has no sharp edges, and the rounded ends 24 and 26 provide for
a "shoe hom" effect when the outerform or jacket is slipped down over the cage 10
prefiminary to the casting process. Once locked into place, the spacer 16 can withstand
the considerable amount of all forces exerted during the entire casting process.

[0018] Having thus described the invention, it will be eavident to those skilled in the ard,
that various other revisions and modifications can be made to the invention disclosed
herein withowt departing from the spirit and scope of the invention. It is my intention
however, that all such revigions and modifications that are obvious to those skilled in the
art will be included within the scope of the invention.
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CLAIMS

1. A spacer used in making concrete products such as pipes, the spacer
maintaining a desired distance between the wire reinforcing cage having spaced-apart
horizontal wires and the concrete forms used for forming the concrete product, the
spacer comprising:

a generally rectangutar-shaped main body having a front edge, a back edge and
rounded ends, the back sdge having a pair of spaced-apart notches, the notches being
spaced apart a distance so as {o be engageable with two adjacent horizontal wires on
the cage 1o lock the spacer onfo the cage.

2. The spacer of claim 1 in which one of the notches in the main body is
somewhat L-shaped and the other notch is somewhat T-shaped.

3. The spacer of claim 2 in which the L-shaped notch is above the T-shaped
notch when the spacer is positioned on the wire cage.

4. The spacer of claim 3 in which the T-shaped notch is elongaled so that the
spacer is capable of being used on wire cages with differant spacing between horizontal
wires.

5. The spacer of claim 1 that is made of concrete.

6. The spacer of claim 1 that is made of a geopolymer material.
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