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(57) Abstract: Concrete coupling assembly includes a base holder for being attached to a concrete forming surface, the base holder
including a central opening; a coupler having one end disposed within the central opening, the coupler having an axis for being posi -
tioned substantially transverse to the forming surface, the coupler having first and second threaded bores through the one end for at-
tachment of a threaded rod; and a separate anchor body threadedly attached to another end of the coupler.
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Concrete Anchor Coupling Assembly and Anchor Rod Holder

RELATED APPLICATION

This is a nonprovisional application claiming the priority
benefit of provisional application serial No. 61/454,311, filed

on March 18, 2011, hereby incorporated by reference.

FIELD OF THE INVENTION

The present invention relates generally to concrete anchors
and in particular to an anchor coupling assembly and anchor rod

holder embedded in concrete.

SUMMARY OF THE INVENTION

The present invention provides a concrete coupling assembly
comprising a base holder for being attached to a concrete
forming surface, the base holder including a central opening; a
coupler having one end disposed within the central opening, the
coupler having an axis for being positioned substantially
transverse to the forming surface, the coupler having first and
second threaded bores through the one end for attachment of a
threaded rod; and a separate anchor body threadedly attached to
another end of the coupler.

Means are provided to prevent entry of the concrete slurry
into the threaded bores during concrete pour. The means may

include providing the one end of the coupler with a beveled end
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so as to indent the formboard to form a seal; or a cap to seal
the bores from the concrete slurry; or a deformable, crushable
or pliable skirt around the bottom of the central opening so as
to form a seal on the formboard when the base holder is attached
to the formboard. The arm portions have foot or ridge portions
underneath that elevate the arm portions above the formboard.
The height of the skirt is taller than the height of the ridge
portions so that when the ridge portions are pressed down to the
formboard with securing hardware the skirt is deformed to form a
seal with the formboard.

The base holder has a central portion including the central
opening and a base portion, which may be circular or comprises a
plurality of arm portions extending outwardly and radially from
a bottom portion of the central portion. The central portion
has a tubular wall that rises above the base portion to support
and stabilize the coupler. Vertical rib portions may be
provided that extend outwardly radially from the tubular wall.
The central opening includes a cylindrical surface on which a
thread is disposed adapted to engage a threaded end portion of
the anchor body. The thread may be continuous or segmented. A
channel runs vertically on the cylindrical surface and
horizontally across the top edge of the tubular wall that
provides a passageway for air that may be trapped inside the
central opening to escape.

A stop member may be provided that extends into the central
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opening at the bottom of the central opening to prevent the
bottom edge of the coupler from extending beyond the bottom of
the central opening. The stop member may be used where the cap
or skirt is used to block the concrete slurry from the bores.

The bottom of the arm portions are hollowed or recessed
that communicates with holes to allow air escape during concrete
pour.

The coupler may be cylindrical or hexagonal.

The anchor body may be made of a standard bolt or a length
of a threaded rod. The anchor body may also be made of a
threaded rod and a body threaded to the rod. The body may be a
hexagonal nut or a tapered body disposed wide to narrow toward
the base holder. The tapered body includes a flange at the
wider portion.

Another tapered body may be threaded to the rod and be
disposed near the coupler and oriented from wide to narrow in a
direction away from the base holder. This arrangement anchors a
load that tends to pull the rod in a direction away from the
base holder, while at the same time able to resist another load
pulling in the opposite direction.

The coupler may also be a split nut that tends to spread
apart when a threaded rod is inserted in one direction and
contracts to grip the rod when the inserting motion stops. The
split nut may include a flange head.

The present invention also provides a concrete anchor
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coupling assembly, comprising a base holder for being attached
to a concrete forming surface, the base holder including a
threaded central opening, the base holder being molded in one
piece; a threaded rod with one end being attached to the
threaded central opening; and a coupler having one end threaded
to another end of the threaded rod, the coupler having another
end for being accessible with respect to a concrete surface
after the concrete is poured. A nut may be provided to lock the
coupler to the rod. The coupler has multiple concentric
threaded bores of different diameters, preferably a smaller
diameter bore threadedly connected to the threaded rod and a
larger diameter bore at the other end of the coupler that is
accessible, such as being flush, with respect to a concrete
surface for threaded connection to a tie-rod. The coupler may
include a radial hole at an intermediate portion of one of the
bores. The base holder may be provided with downwardly
extending legs. An anchor member, such as a nut or other shaped
body, such as a tapered body, is provided as an anchor,
threadedly secured to a bottom portion of the rod and engaging
the base holder.

The base holder may be used as an anchor rod holder. Leg
portions may be added that elevate the arm portions above the
formboard a certain distance. The leg portions extend
downwardly from the end portions of the arm portions. The leg

portions may be solid that extend directly downwardly, or hollow
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that extend outwardly and downwardly at an angle. The hollow
leg portions have a U-shaped cross-section. Foot portions may
be provided at the bottom of the leg portions for receiving
securing hardware, such as nails, screws, etc.

The present invention is also directed to an anchor rod
holder for being attached to a concrete forming surface, the rod
holder including a threaded central opening for mating with a
threaded end portion of the rod. The holder has a central
portion including the central opening and a base portion, which
may be circular or comprises a plurality of arm portions
extending outwardly and radially from a bottom portion of the
central portion. A stop member may be provided that extends
into the central opening at the bottom of the central opening to
prevent the bottom edge of the rod from extending beyond the
bottom of the central opening. The stop member may extend across
the central opening and may include an opening for receiving
therethrough a securing hardware, such as a nail, screw, etc.
The central portion has a tubular wall that rises above the base
portion. Ribs may be included to the outside of the tubular
wall. Leg portions may be added that elevate the arm portions
above the formboard a certain distance. The leg portions extend
downwardly from the end portions of the arm portions. The leg
portions may be solid that extend directly downwardly, or hollow
that extend outwardly and downwardly at an angle. The hollow

leg portions have a U-shaped cross-section. Foot portions may
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be provided at the bottom of the leg portions for receiving
securing hardware, such as nails, screws, etc.

The present invention further provides a concrete anchor
coupling assembly, comprising a base holder for being attached
to a concrete forming surface, the base holder including a
threaded central opening, the base holder is molded in one
piece; a threaded rod with one end being attached to the
threaded central opening; and a coupler having one end threaded
to another end of the threaded rod, the coupler having another
end for being accessible with respect to a concrete surface
after the concrete is poured.

The present invention also provides a concrete anchor
coupling assembly, comprising a base holder for being attached
to a concrete forming surface, the base holder including a
central opening; a threaded rod with one end being attached to
the central opening; a coupler having one end threaded to
another end of the threaded rod, the coupler having another end
for being accessible with respect to a concrete surface after
the concrete is poured; and the coupler including a smaller
diameter bore threadedly connected to the another end of the
threaded rod and a larger diameter bore at the another of the
coupler.

The present invention further provides a concrete anchor
coupling assembly, comprising a base holder for being attached

to a concrete forming surface, the base holder including a
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central opening, the base holder is molded in one piece; a
threaded rod with one end being attached to the central opening;
the base holder including a stop member extending into the
central opening at a bottom of the central opening to prevent a
bottom edge of the rod from extending beyond the bottom of the
central opening; and a coupler having one end threaded to
another end of the threaded rod, the coupler having another end
for being accessible with respect to a concrete surface after
the concrete is poured.

The present invention also provides an anchor rod holder
for being attached to a concrete forming surface, the anchor rod
holder comprising a body having a central portion including a
threaded central opening and a base portion; the threaded
central opening for mating with a threaded end portion of a rod;
and a stop member extending into the central opening at a bottom
of the central opening to prevent a bottom edge of the rod from
extending beyond the bottom of the central opening.

The present invention also provides an anchor rod holder
for being attached to a concrete forming surface, the anchor rod
holder comprising a body molded in one piece and having a
central portion including a threaded central opening and a base
portion; the threaded central opening for mating with a threaded
end portion of a rod; and the central portion including an
upwardly extending tubular wall to support and stabilize the

rod.



10

15

20

25

WO 2012/129177 PCT/US2012/029690

The present invention also provides a concrete anchor
coupling assembly, comprising a base holder for being attached
to a concrete forming surface, the base holder including a
threaded central opening; an anchor coupler having a body
portion and a head portion, the body portion including a
longitudinal axis and a first threaded bore along the axis, the
head portion including a shoulder portion extending
substantially transversely to the longitudinal axis of the body
portion; and the body portion having an end portion being
disposed within the threaded central opening, the end portion
having outside threads for threaded engagement with the threaded
central opening.

The present invention further provides a concrete anchor
coupling assembly, comprising a base holder for being attached
to a concrete forming surface, the base holder including central
opening; an anchor coupler having a body portion and a head
portion, the body portion including a longitudinal axis and a
first threaded bore along the axis, the head portion including a
shoulder portion extending substantially transversely to the
longitudinal axis of the body portion; the body portion having
an end portion being disposed within the central opening; the
base holder including a stop member at a bottom of the central
opening and extending into the central opening to prevent a
bottom edge of the end portion from extending beyond the bottom

of the central opening; a removable cap having a threaded stem
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and a flange, the threaded stem is threadedly attached to the
first threaded bore; and the stop member is sandwiched between

the bottom edge and the flange.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is perspective view of a concrete coupling assembly
embodying the present invention.

Fig. 2 is a perspective with portions shown in cross-—
section of the coupling assembly of Fig. 1.

Fig. 3 is a perspective and cross-section view of a
coupling used in the coupling assembly of Fig. 1.

Fig. 4 is a top perspective view of a base holder used in
the coupling assembly of Fig. 1.

Fig. 5 is a bottom view of Fig. 4.

Fig. 6 is an enlarged perspective view of a portion of
another embodiment of the base holder of Fig. 4 that includes a
stop member.

Fig. 7 is an enlarged perspective view, with portions shown
in cross—-section, of a portion of another embodiment of the base
holder of Fig. 4 that includes a deformable skirt for sealing
with the forming surface of a formboard.

Fig. 8 is similar to Fig. 7, showing the deformable skirt
forming a seal with the forming surface of a formboard.

Fig. 9 is a perspective view of another embodiment of a
coupling assembly embodying the present invention

Fig. 10 is an enlarged perspective view, with portions
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shown in cross-section, of a portion of Fig. 9.

Fig. 11 is an enlarged perspective of a cap used in the
coupling assembly of Fig. 10.

Fig. 12 is a perspective view of a base holder used in the
coupling assembly of Fig. 9.

Fig. 13 is a perspective view of the coupling assembly of
Fig. 9, showing the cap removed and the various sized threaded
bores inside the coupling.

Fig. 14 is a perspective view of a coupling assembly
similar to Fig. 1 that uses a threaded rod and an anchor member
in place of the bolt.

Fig. 15 is a side elevational view of a coupling assembly
used to support load above and below the concrete.

Fig. 16 is a perspective view of another embodiment of a
coupling assembly using a split nut coupling.

Fig. 17 i1s a perspective view with portions shown in cross-
section of the coupling assembly (with the threaded rod and
anchor member removed) of Fig. 16, showing the internal details
of the split nut.

Fig. 18 is a perspective view of a coupling assembly
similar to Fig. 16 that includes a checker nut to lock the
anchor member in place.

Fig. 19 is a perspective view of another embodiment of a
coupling assembly using a different split nut.

Fig. 20 i1s a perspective view with portions shown in cross-

_10_
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section of the coupling assembly of Fig. 19.

Fig. 21 is a perspective view of a concrete anchor assembly
that uses a coupling with multi-size threaded bores where the
coupling is accessible, such as being flush, with respect to the
top of the concrete structure.

Fig. 22 i1s a cross-sectional view of a portion of the
assembly of Fig. 21, showing the internal structure of the
coupling.

Fig. 23 1s a perspective view similar to Fig. 21, showing a
nut in place of a checker nut to lock the coupling to the rod.

Fig. 24 1is a perspective view of a concrete anchor assembly
using the base holder of Fig. 6.

Fig. 25 1is a perspective view of a concrete anchor assembly
similar to Fig. 24, using a nut in place of an anchor member.

Fig. 26 1s a perspective view of an embodiment of an anchor
rod holder made in accordance with the present invention.

Fig. 27 i1s a perspective bottom view of Fig. 26.

Fig. 28 i1s a perspective view of an embodiment of an anchor
rod holder made in accordance with the present invention.

Fig. 29 is a perspective bottom view of Fig. 28.

Figs. 30 and 31 are perspective views of another embodiment
of an anchor rod holder made in accordance with the present
invention, with portions shown in cross-section (Fig. 31).

Figs. 32-34 are perspective views of additional embodiments

of a base holder, with portions shown in cross-section (Figs. 33

-11-
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and 34).

Figs. 35 and
of a base holder,
36).

Figs. 37 and
of a base holder,
38).

Figs. 39 and
of a base holder,
40) .

Figs. 41 and
of a base holder,
42) .

Fig. 43 is a
coupler.

Fig. 44 is a

embodiment of the

holder.

Fig.

45 is a

embodiment of the

Fig.

46 is a

PCT/US2012/029690

36 are perspective views of another embodiment

with portions shown in cross-section (Fig.

38 are perspective views of another embodiment

with portions shown in cross-section (Fig.

40 are perspective views of another embodiment

with portions shown in cross-section (Fig.

42 are perspective views of another embodiment

with portions shown in cross-section (Fig.

perspective cross-sectional view of an anchor

perspective cross-sectional view of another

anchor coupler of Fig. 43 shown held by a base

perspective cross-sectional view of another
anchor coupler shown in Fig. 43.

perspective view of the anchor coupler of Fig.

45, shown embedded in concrete.

DETAILED DESCRIPTION OF THE INVENTION

A coupling assembly 2 embodying the present invention is

disclosed in Fig.

1. The coupling assembly 2 comprises a base

-12-



10

15

20

25

WO 2012/129177 PCT/US2012/029690

holder 4 for attachment to a concrete formboard 6, a coupler 8
and an anchor body 10, such as a standard bolt, a length of
threaded rod, or any standard anchor body known to provide
anchorage in concrete. The base holder 4 may be attached to the
formboard 6 with nails 12, screws, staples, or other standard
hardware. The coupler 8 is positioned substantially transverse
to the plane of the forming surface of the formboard. After
concrete that has been poured onto the formboard 6 has dried,
the formboard is removed, exposing one end of the coupler 8 for
threadingly receiving a threaded rod to be attached to a load.
The formboard 6 has a forming surface on which the base holder 4
is placed. The formboard 6 may be made of wood, sheet metal or
any suitable material for providing a form into which concrete
is poured.

Referring to Figs. 2 and 3, the coupler 8 has an outer
cylindrical surface 14 and a plurality of concentric threaded
axial bores 16, 18, 20 and 22. The axial bores 16 and 22 may
have the same inside diameter and thread type while axial bores
16, 18 and 20 have different inside diameters. Accordingly,
different size and type of threads are made available after the
concrete 1s poured, for example, standard UNC thread and metric
threads. Different thread sizes within the coupler 8
advantageously provide one assembly with many applications. The
different size axial bores advantageously provide the

flexibility of using different size anchor rods that can be
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connected to the coupler 8. This helps to avoid incorrect
hardware placement within the concrete. Tapered threads may
also be included in the coupler 8 for threadedly receiving a
tapered threaded rod. The bores progress from large to small
starting at the bottom of the coupler 8§.

The end portion of the coupler 8 has male threads 24
designed to mate with female thread portions 26 in the base
holder 4. The number of the threads 24 allows an edge portion
28 of the coupler 8 to extend beyond the bottom of the base
holder 4 in order to make a substantially circumferential
contact with the forming surface of the formboard 6 when the
base holder 4 is nailed to the formboard 6, thereby
substantially sealing the axial bores from the concrete slurry
during the concrete pour. The edge portion 28 is beveled or
ramped to provide a relatively thinner edge surface configured
to cut or indent the forming surface of the formboard to create
a seal for the bores 16, 18 and 20 from the concrete slurry.
The smaller bore 20 is advantageously available for threadedly
receiving a smaller diameter anchor body 10, if needed.

Referring to Fig. 4, the base holder includes a raised
central portion 30 and a plurality of outwardly extending arm
portions 32 extending from the bottom portion 34. The central
portion 30 is substantially tubular that rises above the arm
portions 32. The central portion 30 has tubular wall with rib

portions 36 on the outside, extending outwardly radially

—14—-
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therefrom and vertically from the arm portions 32. The tubular
wall extends upwardly to support and stabilize the coupler 8.
The central portion includes an opening 38 with a cylindrical
inner surface 40. Thread portions 26 extend from the surface 40
and define substantially one revolution adapted to mate with the
male threads 24 on the coupler 8. Vent channels 44 are disposed
vertically on the surface 40 and across the top edge 46 of the
central portion 30. The wvent channels 44 advantageously provide
passageways for any air that may be trapped in the wvalleys of
the threads 24 or below the coupler 8 to escape. Holes 48 are
used for the nails 12, screws or other attaching hardware. The
bottom of the opening 38 has a circumferential wall 50. The
outer edge of the bottom portion 34 and the arm portions 32
include a peripheral wall 52. A recessed area 54 is defined
between the walls 50 and 52 that communicates with openings 56.
The bottom portion of each of the openings 48 includes a
circumferential ridge or foot portion 58 that extends beyond and
below the bottom surface 60 of the wall 52. The bottom surface
62 of the wall 50 is preferably aligned with the bottom surface
60.

Referring to Fig. 6, the base holder 4 may be provided with
stop member 64 disposed at the bottom of the opening 38 where
the edge portion 28 of the coupler 8 is not required to extend
beyond the bottom surface 62 of the wall 50. The stop member 64

extends into the opening 38. The stop member 64 is preferably
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disposed below the gap the opposite ends of the thread portions
26. There are two additional stop members 64 that are provided
substantially equally spaced around the bottom of the opening
38, although they are not visible in the drawing.

Referring to Fig. 7, the base holder 4 shown in Fig. 6 has
a continuous skirt 66 around the bottom of the opening 38. The
skirt 66 is advantageously deformable, crushable or pliable.

The skirt 66 is taller than the than the height of the annular
ridges 58 so that the bottom edge of the skirt 66 engages the
forming surface of the formboard before the ridges 58, as shown
in Fig. 7. When the nails 12 are driven further toward the
formboard to engage the ridges 58 against the formboard surface,
the skirt 66 is deformed and flattened against the formboard
surface, forming a seal around the opening 38 to prevent wet
concrete from going up into the bores 16, 18 and 20. The
pressure from nailing or screwing the base holder to the
formboard deforms the skirt 66 to form a seal.

The coupler 8 may be attached to the base holder 4 by other
means, such by being bonded to the base holder 4 during the
molding process of the base holder 4, in lieu of threaded
connection. Friction fit or gluing may also be used.

Referring to Figs. 9 and 10, a coupling assembly 68
embodying the present invention is disclosed. The coupling
assembly 68 comprises a base holder 70, a coupler 72 held in the

base holder 70, an anchor rod 74 screwed to the coupler 72 and
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an anchor member 76 threaded to the rod 74. A removable cap 78
is secured to the bottom of the base holder 70 to keep the
concrete slurry from flowing into the coupler 72 during concrete
pour. The removable cap 78 also serves to hold the coupler 72
to the base holder 70 by drawing the coupler 72 against the
bottom wall 100 as shown in Fig. 10. The bottom wall 100 is
thereby sandwiched between the bottom end of the coupler 72 and
the flange 90 of the cap 78.

The coupler 72 is hexagonal in cross—-section on the outside
and includes a plurality of threaded bores 80, 82 and 84 of
different diameters to allow connection of different size
threaded rod (after the concrete has dried and the formboard 6
and cap 78 are removed). The coupler 72 further includes a
threaded bore 86 for threadedly receiving the anchor rod 74.

Referring to Fig. 11, the cap 78 has a threaded stem 88
that is temporarily threaded into the bore 80 to seal the
interior of the coupler 72 from the concrete slurry during
concrete pour. The cap 78 includes a flange 90 that seats
against a bottom surface 92 of the base holder 70. A vent hole
94 axially disposed through the flange 90 and the stem 88
advantageously allows air to escape from the interior of the
coupler 72 when the cap 78 is being installed. The flange 90
includes a conical surface 96 for a good seal against a
similarly shaped surface on the bottom surface of the base

holder 70. The bottom edge 97 of the cap 78 is preferably
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aligned with the bottom edge of the ridges 58 so that the base
holder 70 may be placed even with the forming surface of the
formboard 6. The cap 78 may be color coded to indicate the rod
size and/or type of thread of the bores. The cap 78 may be used
to secure the coupler 72 to the base holder 70.

The edge portion 28, the skirt 66 and the cap 78 each
provides the means for preventing entry of the concrete slurry
into the threaded bores during a concrete pour.

Referring to Figs. 12 and 13, the base holder 70 is similar
to the base holder 4 (see Fig. 4), except that a hexagonal
recess 98 is provided with bottom wall 100 having an opening
102. An end portion 104 (see Fig. 10) 1is configured to be
received and attached within the recess 98 by interference fit,
glue, or by means of the stem 88 of the cap 78. Holes 106
provide venting for any air that may be trapped during assembly
of the coupler 72 to the base holder 70. The bottom surface 108
of the base holder 70 includes conical surface 110 that
substantially mates with the conical surface 96 of the cap 78 to
substantially seal the interior of the coupler 72 from the
concrete slurry. The opening 102 is sized to allow an anchor
rod to be threaded to the largest threaded bore 80 of the
coupler 72.

It should be understood that the coupler 72 is not limited
to a hexagonal cross-section. For example, a cylindrical cross-

section is just as applicable. Accordingly, in the case of a
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cylindrical coupler, the opening 98 in the base holder 70 is
understood to be replaced with a matching cylindrical opening.

Referring to Fig. 14, the anchor body 10, which is a
standard bolt, shown in Fig. 1, is replaced with a threaded rod
112 and an anchor member 76. The anchor member 76 is circular
in plan view and tapered in side view. The anchor member 76 has
a circular flange base 75 at its wider portion and tapers to its
narrower end with a convex surface 77 cut with a plurality of
flat faces 79. The flange base 75 makes a shoulder 81 with the
convex surface 77. The anchor member 76 without the faces 79 is
disclosed in co-pending application serial No. 12/656,624 ('624
application), filed February 4, 2010, herein incorporated by
reference. Other anchor bodies disclosed in the '624
application may be used in place of the anchor member 76. The
use of the anchor member 76 allows for vertical adjustment as
dictated by the expected load on the coupling assembly. Placing
the anchor member 76 further away from the forming surface of
the formboard 6, and hence the face of the concrete would
provide a greater load capacity to the coupling assembly. A
standard hexagonal nut may also be used to replace the anchor
member 76.

Referring to Fig. 15, the coupling assembly 68 of Fig. 9 is
modified with the addition of another anchor member 114 disposed
tight against the top coupler 72. The anchor member 114 is

identical to the anchor member 76, but disposed as a mirror
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image of the anchor member 76. An anchor rod 116 is shown
threaded to one of the threaded bores in the coupler 72. The
embodiment shown in Fig. 15, after being embedded in concrete
118 will have the rod 74 extending beyond the top surface 120 of
the concrete and the rod 116 beyond the bottom surface 122 of
the concrete. The embodiment shown may be used to anchor a load
attached to the rod 74 above the concrete and a load attached to
the rod 116 below the concrete. Accordingly, this arrangement
anchors a load that tends to pull the rod in a direction away
from the base holder, while at the same time able to resist
another load pulling in the opposite direction.

Referring to Figs. 16 and 17, the coupler 72 has been
replaced with a split nut assembly 124. The split nut assembly
124 includes a split nut 126 disposed within a housing 128.
Spacing 129 around the split 126 allows the split nut to expand
outwardly when the rod 116 is forced upwardly into the split
nut. The split nut 126 is held together by C-rings 130. The
housing 128 includes conical surfaces 132 that cooperate with
conical surfaces 134 to pull the threads 136 tight against the
threads of the rod 116 (see Fig. 15) when a load is applied and
pulls the split nut 126 downwardly (when the cap 78 is removed
and replaced with the rod 116). A cap nut 138 is threadedly
secured to the housing 128. A threaded hole 140 is used to
secure the rod 74.

The split nut 126 expands and contracts when relative force

20—
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is applied. The C-rings 130 hold the threaded split nut 126
together in a contracted position. When a mating threaded rod
116 is pushed into the split nut 126, the segments of the split
nut expand outwardly into the spacing 129 to receive the rod
within the split nut without rotational motion of the rod. Once
the threads are aligned and any force is relieved, the segments
of the split nut 126 return to a contracted position to engage
around the newly introduced threads. This allows the threaded
rod 116 or bolt to be pushed into engagement, without rotation,
for much faster and safer installation, particularly for
overhead and high walls installation of hardware. The ability
to quickly push to achieve thread engagement is much easier that
aligning threads and rotating the rod.

Referring to Fig. 18, a checker nut 142 is used to lock the
anchor member 76 to the rod 74. The checker nut 142 is
disclosed in co-pending application serial No. 61/433,354 and is
incorporated herein by reference. A standard hexagonal nut may
also be used in lieu of the checker nut 142.

Referring to Figs. 19 and 20, a split nut assembly 144
replaces the split nut assembly 124 of Fig. 17. An anchor body
146 replaces the cap nut 138. The anchor body 146 is threaded
into the housing 128 and includes a flange head 148 that
provides the function of the anchor member 76. The flange head
148 extends beyond the periphery of the housing 128 to provide

the necessary surface area to resist the downward pull of a load
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on the rod 116 threaded to the split nut 126.

Referring to Figs. 21-23, a coupling assembly 150 for
securing a load, such as a wall structure, to a concrete
foundation 152 is disclosed. The coupling assembly 150 includes
a holder 154, an anchor rod 156 secured to the holder 154, an
anchor member 158, such as a standard nut, threaded to the rod
156, and a coupler 160 threaded secured to the rod 156.
Generally, a foundation is poured into a form the bottom surface
of which may be dirt, sand, gravel, etc. Accordingly, it should
be understood that the forming surface in this context is the
dirt, sand, gravel, etc. that forms the bottom surface of the
form and on which the holder 154 is placed.

The holder 154 is disclosed in co-pending application
serial No. 12/656,623, filed February 4, 2010, herein
incorporated by reference. The holder 154 may also be of
standard design that elevates the bottom end of the rod 156 a
certain distance above the lower exterior surface of the
concrete structure to comply with building code requirements. A
checker nut 162 may be used to lock the coupler 160 to the rod
156 to minimize movement during construction or when the
concrete is vibrated.

The top edge 164 of the coupler 160 is located so as to be
accessible, such as being flush, with respect to the top 166 of
the concrete foundation to facilitate the troweling or finishing

of the concrete slurry. The coupler 160 has a threaded bore
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168, which threadedly receives the threaded rod 156. The
coupler 160 further includes another threaded bore 170, which
threadedly receives the end portion of a tie-rod 172, which
extends through a base plate 174, and a bearing plate 176. A
hexagonal nut 178 secures the tie-rod to the bearing plate 176.
The checker nut 162, as disclosed in the '354 application, may
be replaced with a standard hexagonal nut 182, as shown in Fig.
23. A sight hole 180 provides a check on the depth of
penetration of the rod 156 into the coupler body to insure that
sufficient number of threads are engaged between the coupler 160
and the rod 156. The diameter of the bore 168 is preferably
smaller than the diameter of the bore 170 to advantageously
allow a larger diameter tie-rod 172 for a larger load. The
smaller diameter bore 168 may be used for a smaller diameter
tie-rod 156 suitable for the load. The length of the bore 168
is configured so it may be used to receive the tie-rod 156 of
the same diameter.

Referring to Figs. 24 and 25, the base holder 4 with the
stopping member 64, shown in Fig. 6, 1s used as a holder to an
anchor rod 184 and an anchor member 186, which may be replaced
with a standard hexagonal nut 188. Although not show, it should
be understood that the coupler 160 may be threaded to the rod
184 with the top of the coupler being accessible, such as flush
with the top of the concrete, as shown in Figs. 21 and 22. The

use of the base holder 4 is particularly advantageous where the
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bottom of the form is sand, 1in which case the recessed area 54
at the bottom of the base holder 4 fills up with sand when the
base holder 4 is forced down, thereby securing the base holder 4
in place.

It should be understood that the orientation of the
coupling assemblies disclosed herein may be varied from the
vertical orientation shown in the drawings. The coupling
assemblies, for example, may be oriented horizontally for an
application requiring an anchor in a wall.

Referring to Fig. 26, the base holder 4 is modified as
holder 190 with the addition of leg portions 192 to elevate the
arm portions 32 above the forming surface of the formboard 6.
The leg portions 192 are advantageously angled outwardly from
the central portion 30 for increased stability.

Referring to Fig. 27, the leg portions 192 are
advantageously hollow and U-shaped in cross-section to reduce
weight in shipping and use less material in manufacture. The
area 194 around the holes 48 is thicker than around the holes 56
to advantageously provide for stronger support for the nails 12
or other securing hardware that use the holes 48. The recessed
area 54 and the cavity in the leg portions 192 communicate with
the holes 56 to allow air to escape during concrete pour. As in
the base holder 4, the surfaces 60 and 62 are on the same level,
while the recessed area 54 provides a cavity bounded by the

walls 50 and 196. The stop member 64 shown in Fig. 6 1is
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modified to a stop member 198, which is substantially a
triangular shape with vertices 200 attached to the cylindrical
surface 40 at the bottom of the opening 38. The stop member 198
provides the same function as the stop member 64.

Referring to Figs. 28 and 29, a holder 202 is disclosed,
which is similar to the holes 190, except that the leg portions
204 are not angled but proceed vertically. The leg portions are
solid and include the openings 48 for the nails 12, screws or
other attaching hardware. Ribs 206 provide additional rigidity
to the legs portions 204. The ribs 206 are substantially
triangular with one side attached to the recessed area 54 and
the other side to the leg portion 204. Openings 208 are
provided to vent the recessed areas 54 bounded by the walls 210,
50 and the ribs 206.

The holders 190 and 202 are used for applications shown in
Figs. 21-23 when it is required to space the bottom end of the
rod 156 (see Fig. 21) above the forming surface of the formboard
and the resulting concrete surface for code requirement.

Referring to Figs. 30 and 31, the rod holder of Fig. 26 is
modified with the addition of foot portions 220 that extend
laterally away from the bottom portion of the leg portions 192.
The foot portions 220 each includes an opening 222 for receiving
therethrough the nails 12. The addition of the foot portions
220 provides additional areas for attaching the base holder to

the formboard with the nails 12 or other securing hardware or it
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may be used to replace the opening openings 48. The
modification to the holder of Fig. 26 may also be made to the
base holder of Fig. 28.

The foot portions 220 are preferably made of thin material
that would easily shear off from the leg portions 192 when the
formboard 6 is removed. The heads of the nails 12 while still
attached to the foot portions 220 will advantageously break the
foot portions 220 when the formboard 6 is removed, taking the
nails with it, after the concrete has cured. Other ways of
making the foot portions 220 to easily break off may be used,
such as scoring the foot portions 220 across their widths
between the bottom of the leg portions 192 and the nailheads, or
scoring across the openings 222.

Referring to Figs. 32-34, the base holder disclosed above
in the various figures may be modified by eliminating the rib
portions 36, providing a generally tubular central portion 224
to provide support to a coupler or treaded rod. The ridge
portion 58 may also be removed, as shown in Fig. 34, where the
base holder is not required to be spaced from the forming
surface of the formboard, such as shown in Fig 24. The stop
member 198 has been eliminated. Further, in this embodiment,
the thread portion 230 is continuous, which may also be applied
to the other embodiments of the base holder to replace the
segmented threads 26. The arm portions 32 may be solid as shown

or hollow as shown in Fig. 5.
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Referring to Figs. 35 and 36, the base holder of Figs. 32-
34 may be modified by making the arm portions 32 into a circular
base portion 226 with openings 228 for the nails 12. The base
portion 226 may be solid, as shown, or hollow (see Fig. 40).

The wvent channel 44 is provided where the continuous thread 230
begins and ends.

Referring to Fig. 37 and 38, the embodiment of Fig. 35 is
modified with the addition of the stop member 198. Segmented
thread portions 26 replace the continuous thread 230.

Referring to Figs. 39 and 40, the stop member 198 is
provided with a central opening 232 for the nail 12. Other
openings 234 are also provided to allow any trapped air
underneath the base 226 to escape and for receiving additional
nails 12.

Referring to Fig. 43, the coupler 8 and the separate anchor
body 10 shown in Figure 1 may be integrated into one unit as
anchor coupler 236. The anchor coupler 236 includes the outside
cylindrical surface 14, the plurality of concentric threaded
axial bores 16, 18 and 20, exterior male threads 24 with the
edge portion 28. The anchor coupler 236 further includes an
integrated anchor head 238, which may be circular, hexagonal or
any other shape.

The anchor coupler 236 includes a body portion 239 having a
longitudinal axis 241. The anchor head 238 has shoulder

portions 243 extending substantially transversely to the axis
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241. The shoulder portion 243 provides the anchoring function
when embedded in concrete.

Similar to the coupler 72 shown in Figure 10, the anchor
coupler 236 may be made without the exterior threads 24.
Further, the outside cylindrical surface 14 may use a different
cross—sectional shape, such as hexagonal. Without the exterior
threads 24, the anchor coupler 236 is attached to the base
holder 4 by friction fit or with the use of the removable cap
78. The cap 78 holds the anchor coupler 236 against the bottom
wall 100 of the base holder 70. The length of the anchor
coupler 236 may be lengthened or shortened, depending on the
need to place the anchor head 238 deeper or shallower inside the
concrete structure where it will be embedded to provide more or
less holding power as dictated by the load to which it will be
subjected.

Referring to Figure 44, the anchor coupler 236 is modified
as anchor coupler 237, which is provided with the axial bore 22
in the same manner as shown for the coupler 8 in Figure 3. The
removable cap 78 may be used to cap the bore hole 22 if the
anchor head 238 will be completely embedded in concrete. An
anchor rod that is designed to extend beyond the concrete
structure in which the anchor coupler 237 will be embedded may
be threaded into the hole 22 in place of the cap 78.

Referring to Figure 45, the anchor coupler 236 is further

modified as anchor coupler 242. The anchor coupler 242 does not
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include the exterior threads 24. The anchor coupler 242 has a
threaded bore hole 246 and another bore hole 248 of a different
diameter. The bore holes 246 and 248 are preferably concentric.
A radial hole 250 communicates with the bore holes 246 and 248
as a way to monitor the extent of penetration of a rod that is
threaded into the bore hole 248 and for the rod that would be
threaded into the bore hole 246. As in the anchor coupler 236,
the exterior cylindrical surface 14 may be a different cross-
sectional shape, such as hexagonal.

Referring to Figure 46, the anchor coupler 242 is installed
in concrete in a similar manner shown for the coupler 160 in
Figure 21. A threaded rod 252 is screwed to the threaded bore
248 and is supportedd by the holder 154. The holder 154 is
disclosed in co-pending application Serial No. 12/656,623, filed
February 4, 2010, herein incorporated by reference. The holder
154 may also be of standard design that elevates the bottom end
of the rod 252 a certain distance above the lower exterior
surface of the concrete structure to comply with building code
requirements. A top edge 256 is made accessible, such as being
flush with the exterior top surface 258 of the concrete
structure 260 where the anchor coupler 242 is embedded. A tie
rod 262 1s threaded to the bore hole 246 and extends through a
bottom plate 264 and a bearing plate 266. A nut 268 presses
down on the bearing plate 266 to lock the tie rod 262 in place.

The length of the anchor coupler 242 may be varied to position
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the anchor head 238 more or less deep into the concrete
structure, depending on the load to which the anchor coupler
will be subjected. It will be appreciated that the separate
anchor body 158 shown in Figure 21 is dispensed with, since its
function is now provided by the integrated anchor head 238.

Referring back to Fig. 44, it will be appreciated that the
anchor coupler 237 may also be used in a similar way as the
anchor coupler 242.

It should be appreciated that the anchor couplers 236, 237
and 242 advantageously incorporate the separate couplers and
anchor bodies into one integrated unit.

The base holder 4 and its various embodiments disclosed
herein may be made of molded plastic or other suitable material.

While this invention has been described as having preferred
design, it is understood that it is capable of further
modification, uses and/or adaptations following in general the
principle of the invention and including such departures from
the present disclosure as come within known or customary
practice in the art to which the invention pertains, and as may
be applied to the essential features set forth, and fall within

the scope of the invention or the limits of the appended claims.
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I claim:

1. Concrete coupling assembly, comprising:

a) a base holder for being attached to a concrete
forming surface, the base holder including a central opening;

b) a coupler having one end disposed within said
central opening, said coupler having an axis for being
positioned substantially transverse to the forming surface, said
coupler having first and second threaded bores through said one
end for attachment of a threaded rod; and

C) a separate anchor body threadedly attached to
another end of said coupler.

2. Concrete coupling assembly as in claim 1, and further
comprising means for preventing entry of the concrete slurry
into said threaded bores during concrete pour.

3. Concrete coupling assembly as in claim 1, wherein said
one end of said coupler includes a beveled end so as to indent
the formboard to form a seal for preventing entry of the
concrete slurry into said threaded bores during concrete pour.

4. Concrete coupling assembly as in claim 1, and further
comprising a cap to seal said bores from concrete slurry during
concrete pour.

5. Concrete coupling assembly as in claim 1, and further
comprising a skirt around a bottom of said central opening so as

to form a seal on the formboard when said base holder 1is
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attached to the formboard.

6. Concrete coupling assembly as in claim 5, wherein said
skirt is deformable.

7. Concrete coupling assembly as in claim 5, wherein said
skirt is crushable.

8. Concrete coupling assembly as in claim 5, wherein said
skirt is pliable.

9. Concrete coupling assembly as in claim 1, wherein said
base holder includes arm portions having ridge portions disposed
underneath to elevate said arm portions above the formboard.

10. Concrete coupling assembly as in claim 5, wherein:

a) said base holder includes arm portions having ridge
portions disposed underneath to elevate said arm portions above
the formboard;

b) said skirt has a height;

c) said ridge portions have a height; and

d) said height of said skirt is taller than said
height of said ridge portions so that when said ridge portions
are pressed down to the formboard with securing hardware, said
skirt is deformed to form a seal with the formboard.

11. Concrete coupling assembly as in claim 1, wherein:

a) said base holder includes a central portion
including said central opening and a base portion; and

b) said base portion is circular.

12. Concrete coupling assembly as in claim 1, wherein:
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a) said base holder includes a central portion
including said central opening and a base portion; and

b) a plurality of arm portions extending outwardly and
radially from a bottom portion of said central portion.

13. Concrete coupling assembly as in claim 1, wherein:

a) said base holder includes a central portion
including said central opening and a base portion; and

b) said central portion includes a vertically
extending tubular wall.

14. Concrete coupling assembly as in claim 13, and further
comprising rib portions extending outwardly radially from said
tubular wall.

15. Concrete coupling assembly as in claim 1, wherein said
central opening includes a cylindrical surface on which a thread
is disposed adapted to engage a threaded end portion of said
coupler.

16. Concrete coupling assembly as in claim 15, wherein
said thread is continuous.

17. Concrete coupling assembly as in claim 15, wherein
said thread is segmented.

18. Concrete coupling assembly as in claim 13, wherein:

a) said central opening includes a cylindrical
surface; and
b) a channel runs vertically on said cylindrical

surface and horizontally across a top edge of said tubular wall

—33-



10

15

20

25

WO 2012/129177

PCT/US2012/029690

that provides a passageway for air that may be trapped inside

the central opening to escape.

19. Concrete coupling
comprising a stop member at
extending into said central
said coupler from extending
opening.

20. Concrete coupling
comprising a stop member at
extending into said central
said coupler from extending
opening.

21. Concrete coupling
comprising a stop member at
extending into said central
said coupler from extending
opening.

22. Concrete coupling

bottom of said arm portions

assembly as in claim 1, and further
a bottom of said central opening and
opening to prevent a bottom edge of
beyond said bottom of said central
assembly as in claim 4, further

a bottom of said central opening and
opening to prevent a bottom edge of
beyond said bottom of said central
assembly as in claim 5, and further
a bottom of said central opening and
opening to prevent a bottom edge of
beyond said bottom of said central
assembly as in claim 10, wherein a

are hollowed that communicates with

holes through said arm portions to allow air escape during

concrete pour.

23. Concrete coupling

assembly as in claim 1, wherein said

coupler is cylindrical in shape.

24, Concrete coupling

assembly as in claim 1, wherein said

coupler is hexagonal in shape.
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25. Concrete coupling assembly as in claim 1, wherein said
anchor body is a bolt.

26. Concrete coupling assembly as in claim 1, wherein said
coupler and said anchor body are integrated into one unit.

27. Concrete coupling assembly as in claim 1, wherein said
anchor body includes a threaded rod and a first body threaded to
said rod.

28. Concrete coupling assembly as in claim 27, wherein
said first body is a hexagonal nut.

29. Concrete coupling assembly as in claim 27, wherein
said first body is tapered disposed wide to narrow toward said
base holder.

30. Concrete coupling assembly as in claim 29, wherein
said first body includes a flange at a wider portion of said
first body.

31. Concrete coupling assembly as in claim 29, and further
comprising:

a) second body threaded to said rod, said second body
is disposed above said first body; and

b) said second body is tapered oriented from wide to
narrow in a direction away from said base holder.

32. Concrete coupling assembly as in claim 1, wherein said
coupler includes a split nut that spreads apart when a threaded
rod is inserted in one direction and contracts to grip the rod

when the inserting motion stops.
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33. Concrete coupling assembly as in claim 32, wherein
said split nut includes a flange head.

34. Concrete anchor coupling assembly, comprising:

a) a base holder for being attached to a concrete
forming surface, said base holder including a threaded central
opening, said base holder is molded in one piece;

b) a threaded rod with one end being attached to said
threaded central opening; and

c) a coupler having one end threaded to another end of
said threaded rod, the coupler having another end for being
accessible with respect to a concrete surface after the concrete
is poured.

35. Concrete anchor coupling assembly as in claim 34,
wherein said threaded central opening includes only a single
thread.

36. Concrete anchor coupling assembly as in claim 35,
wherein said single thread is continuous or segmented.

37. Concrete anchor coupling assembly as in claim 34, and
further comprising an anchor member threadedly secured to a
bottom portion of said rod and engaging said base holder.

38. Concrete anchor coupling assembly as in claim 34,
wherein said coupler includes multiple concentric threaded bores
of different diameters.

39. Concrete anchor coupling assembly as in claim 38,

wherein said coupler includes a smaller diameter bore threadedly
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connected to said threaded rod and a larger diameter bore at
sailid another end for threaded connection to a tie-rod.

40. Concrete anchor coupling assembly as in claim 38,
wherein said coupler includes a radial hole at an intermediate
portion of one of said concentric threaded bores.

41. Concrete anchor coupling assembly as in claim 34,
wherein said base holder includes downwardly extending legs.

42 . Concrete anchor coupling assembly as in claim 37,
wherein said anchor member is a nut.

43. Concrete anchor coupling assembly as in claim 37,
wherein said anchor member is a tapered body.

44, Concrete anchor coupling assembly as in claim 34,
wherein said central opening includes a tubular wall to support
and stabilize said threaded rod.

45. Concrete anchor coupling assembly, comprising:

a) a base holder for being attached to a concrete
forming surface, said base holder including a central opening;

b) a threaded rod with one end being attached to said
central opening;

c) a coupler having one end threaded to another end of
said threaded rod, the coupler having another end for being
accessible with respect to a concrete surface after the concrete
is poured; and

d) said coupler including a smaller diameter bore

threadedly connected to said another end of said threaded rod
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and a larger diameter bore at said another of said coupler.
46. Concrete anchor coupling assembly, comprising:

a) a base holder for being attached to a concrete
forming surface, said base holder including a central opening,
said base holder is molded in one piece;

b) a threaded rod with one end being attached to said
central opening;

c) said base holder including a stop member extending
into said central opening at a bottom of said central opening to
prevent a bottom edge of the rod from extending beyond the
bottom of said central opening; and

d) a coupler having one end threaded to another end of
said threaded rod, the coupler having another end for being
accessible with respect to a concrete surface after the concrete
is poured.

47. Anchor rod holder for being attached to a concrete
forming surface, said anchor rod holder comprising:

a) a body having a central portion including a
threaded central opening and a base portion;

b) said threaded central opening for mating with a
threaded end portion of a rod; and

c) a stop member extending into said central opening
at a bottom of said central opening to prevent a bottom edge of
the rod from extending beyond the bottom of said central

opening.
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48. Anchor rod holder as in claim 47, wherein said
threaded central opening includes only a single thread.
49. Anchor rod holder as in claim 48, wherein said single
thread is continuous or segmented.
50. Anchor rod holder as in claim 48, wherein:
a) said stop member is integral with said body; and
b) said body and said stop member are molded as one

unitary piece.

51. Anchor rod holder as in claim 47, wherein said body is
circular.
52. Anchor rod holder as in claim 47, wherein said body

includes a plurality of arm portions extending outwardly and
radially from a bottom portion of said central portion.

53. Anchor rod holder as in claim 49, and further
comprising leg portions attached to said arm portions to elevate
said body above a forming surface a certain distance.

54. Anchor rod holder as in claim 53, wherein said leg
portions extend downwardly from end portions of said arm
portions.

55. Anchor rod holder as in claim 54, and further
comprising foot portions, each extending laterally away a bottom
portion of a respective leg portion, each foot portion including
an opening for receiving a securing hardware.

56. Anchor rod holder as in claim 55, wherein each foot

portion is configured to break when a formboard to which said
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foot portions are attached with securing hardware is removed.

57. Anchor rod holder as in claim 47, wherein said stop
member extends across said central opening.

58. Anchor rod holder as in claim 57, wherein said stop
member includes an opening for receiving therethrough a securing
hardware.

59. Anchor rod holder as in claim 47, wherein said central
portion includes an upwardly extending tubular wall.

60. Anchor rod holder for being attached to a concrete
forming surface, said anchor rod holder comprising:

a) a body molded in one piece and having a central
portion including a threaded central opening and a base portion;

b) said threaded central opening for mating with a
threaded end portion of a rod; and

c) said central portion including an upwardly
extending tubular wall to support and stabilize the rod.

61. A concrete anchor coupling assembly, comprising:

a) a base holder for being attached to a concrete
forming surface, the base holder including a threaded central
opening;

b) an anchor coupler having a body portion and a head
portion, said body portion including a longitudinal axis and a
first threaded bore along said axis, said head portion including
a shoulder portion extending substantially transversely to said

longitudinal axis of said body portion; and
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c) said body portion having an end portion being
disposed within said threaded central opening, said end portion
having outside threads for threaded engagement with said
threaded central opening.

62. A concrete anchor coupling assembly as in claim 61,
wherein:

a) said threaded central opening includes only a
single thread; and

b) said single thread is continuous or segmented.

63. A concrete anchor coupling assembly as in claim 61,
and further comprising a second threaded bore having a different
diameter than said first threaded bore, said second threaded
bore being along said axis.

64. A concrete anchor coupling assembly as in claim 63,
and further comprising a third threaded bore having a different
diameter than said first or second threaded bore, said third
threaded bore being along said axis.

65. A concrete anchor coupling assembly as in claim 63,
wherein said second threaded bore extends through said head
portion.

66. A concrete anchor coupling assembly as in claim 65,
wherein said body portion includes a radial opening
communicating with said second threaded bore.

67. A concrete anchor coupling assembly as in claim 65,

and further comprising a removal cap for closing said second
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threaded bore.

68. A concrete anchor coupling assembly as in claim 61,
wherein said head portion is circular.

69. A concrete anchor coupling assembly as in claim 61,
wherein said head portion is hexagonal.

70. A concrete anchor coupling assembly as in claim 61,
wherein said body portion is circular in cross-section.

71. A concrete anchor coupling assembly as in claim 61,
wherein said body portion is hexagonal in cross-section.

72. A concrete anchor coupling assembly, comprising:

a) a base holder for being attached to a concrete
forming surface, the base holder including central opening;

b) an anchor coupler having a body portion and a head
portion, said body portion including a longitudinal axis and a
first threaded bore along said axis, said head portion including
a shoulder portion extending substantially transversely to said
longitudinal axis of said body portion;

c) said body portion having an end portion being
disposed within said central opening;

d) said base holder including a stop member at a
bottom of said central opening and extending into said central
opening to prevent a bottom edge of said end portion from
extending beyond said bottom of said central opening;

e) a removable cap having a threaded stem and a

flange, said threaded stem is threadedly attached to said first
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threaded bore; and
f) said stop member is sandwiched between said bottom

edge and said flange.
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