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ABSTRACT

An anchor bolt assembly having a generally cylindrical grip end spaced from an
actuating end. The grip end has two relatively movable mating portions each having at
least one complementary ramp surface. The actuating end 1s used to move a movable

mating portion relative to a fixed mating portion in a longitudinal direction.
Actuation will cause the movable mating portion to slide relative to the static mating
portion and apply radial pressure at the grip end of the anchor bolt assembly remote
from the actuating end. The grip end has a roughened surface on the static mating
portion while the movable mating portion 1s smooth. The anchor bolt assembly 1s

particularly suitable for use in tapered holes formed 1n concrete.
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GRIP ANCHOR FOR CONCRETE

FIELD OF INVENTION

[0001] This invention relates to an anchor bolt assembly for anchoring an object to a
retaining structure having a pre-formed receiving hole for the anchor bolt. Where the
retaining structure is rock or a concrete floor, the receiving hole may have to be
drilled. In some cases, the hole may be lined with a conduit or a sleeve made of
synthetic plastic material. The invention relates particularly to anchoring a satety

strap or a scaffold tie to a concrete wall during the construction of high-rise buildings.

BACKGROUND OF THE INVENTION

[0002] Conveniently, receiving holes are formed by tie rods used during the pouring
of concrete walls to hold wall pre-forms in spaced alignment. However, the holes left
by the tie rods are generally tapered and therefore are wider on one wall surface than
the opposing wall surface. This is problematic because most wall anchors currently
used 1n construction are designed to fit into holes which have a relatively constant
diameter such as holes formed by drilling. They have a limited expansion range
which is not designed to fit into a tapered hole. As a result, such anchors are more

likely to fail particularly when placed into the wide end of a tapered hole.

[0003] One such type of anchor 1s characterized by a plunger having a flared distal
end that 1s pulled to compress a coiled spring during installation. Upon release, the
spring biases the plunger into engagement with the walls of a pre-drilled hole. Fresh

holes must be dnilled every day to hold the anchors since the springs cannot be relied

on to remain secure 1if left overnight.

[0004] Another problem which arises in the construction of high rise buildings is that
anchors are required to enable workers to work as safely as possible at the earliest
possible opportunity, sometimes while the concrete is still green and has not fully set.
Because the load from most anchors 1s applied to the outside surface, the surface of

the concrete may crumble particularly 1f the concrete hasn’t fully set.

[0005] Common anchors for roof retaining applications in mining are not specifically

designed with an attachment loop to secure objects like a safety strap and are not
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convenient for use in construction where a plurality of anchors are required at once on
every floor of the building as the construction progresses. In addition, safety straps
usually need to be removed from the building walls once the exterior wall panels and
windows have been 1nstalled and unless the anchors are removable, the safety straps
are often sacrificed and simply cut, for example when attached to vertical

reinforcement bars disposed in the concrete walls.

[0006] Therefore, there exists a need for an improved anchor bolt which will at least

in part address some of the aforementioned problems.

SUMMARY OF THE INVENTION

10007] The invention provides an anchor bolt assembly having a generally cylindrical
grip end spaced from an actuating end. The grip end has two relatively movable
mating portions each having at least one complementary ramp surface. The actuating
end 1s used to move a movable mating portion relative to a fixed mating portion in a
longitudinal direction. Actuation will cause the movable mating portion to slide
relative to the static mating portion and apply radial pressure to the grip end of the

anchor bolt assembly remote from the actuating end.

|0008] The static mating portion has an outer peripheral surface that is roughened for
radial penetration 1nto a surrounding hole while the moveable mating portion has a

smooth outer peripheral surface.

[0009] An attachment loop is formed at the actuating end for attachment to an object.
In a preterred embodiment of the invention, the attachment loop 1s integral with the

movable mating portion.

0010} To improve the rehability of the anchor bolt in tapered receiving holes, the
complementary ramp surfaces preferably have different lengths and depths and a test

guage 1s integrated into the anchor whereby correct loading of the anchor can readily

be maintained and verified.

[0011] An adaptor is also provided to allow the anchor to be used in larger diameter

holes than a nominal diameter for the anchor.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] So that the invention may be more clearly understood, preferred embodiments

are described below with reference to the accompanying drawings, in which:

[0013] Fig. 1 is a side elevation view of a first embodiment of the invention shown in

place in a pre-formed tapered hole in a concrete wall section;
[0014] Fig. 2 1s a perspective view thereof (drawn to a smaller scale);
[0015] Fig. 3 1s an exploded view thereof;

[0016] Fig. 4 1s a sectional view thereof showing the anchor bolt assembly in an 1nitial

position in the pre-formed hole;

[0017] Fig. 5 1s a sectional view thereof showing the anchor bolt assembly in a final

position in the pre-formed hole;

[0018] Fig. 6 1s an end view of the anchor bolt assembly drawn from the right of Fig.
4;

[0019] Fig. 7 1s an exploded view of a second embodiment of the invention;

[0020] Fig. 8 1s a perspective view of the second embodiment in an assembled

configuration;

[0021] Fig. 9 1s a sectional view of the second embodiment showing the anchor bolt

assembly 1n an 1nitial position in a pre-formed tapered hole;

10022] Fig. 10 1s a sectional view of the second embodiment showing the anchor bolt

assembly 1n a final position in the pre-formed hole;

[0023] Fig. 11 1s an end view of the anchor bolt assembly drawn from the right of Fig.
9;

10024] Fig. 12 1s a perspective view of a third embodiment of the invention in a

preloaded configuration;
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[0025] Fig. 13 is a similar view to Fig. 12 showing the anchor bulk assembly in a

loaded configuration;

[0026] Fig. 14 (drawn to a smaller scale) 1s a cross-sectional view of the anchor bolt

assembly of Fig. 12;

[0027] Fig. 15 is a cross-sectional view of the anchor bolt assembly of Fig. 13 as it

would appear 1n a constant diameter hole;
[0028] Fig. 16 is a similar view to Fig. 15 of circled area 16 drawn to a larger scale;

[0029] Fig. 17 1s a similar view to Fig. 15 showing the anchor bolt position as 1t

would appear inserted into the small diameter end of a tapered hole;
[0030] Fig. 18 is a similar view to Fig. 17 of circled area 18 drawn to a larger scale;

[0031] Fig. 19 1s a similar view to Fig. 15 showing the anchor bolt position as 1t

would appear 1nserted into the large diameter end of a tapered hole;
[0032] Fig. 20 1s a similar view to Fig. 19 of circled area 20 drawn to a larger scale;

[0033] Fig. 21 1s an exploded view of the anchor bolt assembly of Fig. 12 with an

adaptor for fitting the assembly into a larger diameter hole;

[0034] Fig. 22 is a side elevation view of the assembly of Fig. 21 with an adaptor in a

preloaded condition; and

[0035] Fig. 23 1s a similar view to Fig. 22 showing the assembly with the adaptor in a

loaded condition.

DESCRIPTION OF PREFERRED EMBODIMENTS WITH
REFERENCE TO DRAWINGS
[0036] Referring to Fig. 1, there 1s illustrated a first embodiment of an anchor bolt
assembly made according to the invention and generally indicated by reference

numeral 20. The anchor bolt assembly 20 has a generally cylindrical grip end 22
which 1s disposed 1n a pre-formed receiving hole 24 formed 1n a concrete wall 26.

The grnip end 22 1s formed by a static mating portion 28 and a movable mating portion
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30 (more clearly seen in Fig. 3). Relative motion between the mating portions 1s
effected by an actuating end 32 which as shown 1n Fig. 1 1s disposed in use outside of
the concrete wall 26. The features of the grip end 22 will first be described and then

the features of the actuating end 32 will be described.

[0037] In the embodiment illustrated, each of the mating portions 28, 30 has a single
ramp having complementary ramp surfaces 34, 36 which are inclined to a longitudinal
axis for the anchor bolt assembly 20. It will be seen that the outer peripheral surface
38 of the static mating portion 28 1s roughened for radial penetration into the
surrounding hole 24, in this case by a thread cut into the surtace while the outer
peripheral surface of the moveable mating portion 30 is smooth. The grip end 22 of
the static mating portion 28 may also be roughened in other ways and may be toothed
or serrated for this purpose. As seen 1n the end view of Fig. 6, the outer peripheral
surface of the grip end 22 defined by the movable mating portion 30 has an arc length
which 1s subtended by an angle a of less than 90°. As a result, it will be appreciated
that a significant portion of the outer peripheral surface of the grip 1s defined by the
threaded roughened surface 38 thereby assuring a greater grnip by radial penetration of

the static mating portion 28 into the surface of the surrounding hole 24, as will be

described 1in more detail below.

[0038] As described previously, the hole 24 1s a tapered hole which may be formed by
withdrawing greased tie-rods positioned to hold wall pre-forms during pouring of the
concrete. In the drawings illustrated, the grip end 22 is positioned into the larger
diameter end of the hole 24 drawn to the left of the Figures. However, it will be

appreciated that the grip end 22 may also be placed into the narrow diameter end of

the hole 24 drawn to the right of the Figures.

[0039] The actuating end 32 of the anchor bolt assembly is comprised of a threaded
portion 40 formed at an end of the movable mating portion 30 remote from the grip
end and by a cooperating nut 42 having an internal thread sized to receive the threaded
portion 40. A transversely disposed attachment loop 44 for attachment to an object
such as buckle 46 (Fig. 4, 5) for a safety strap (not shown) is fixed to the movable
mating portion 30 between the threaded portion 40 and the grip end 22 of the anchor
bolt assembly 20. It will be seen that the attachment loop 44 extends transversely
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from one side of the movable mating portion 30 and has a flat end surface 48 for

engaging the outer surface of the concrete wall 26.

[0040] The static mating portion 28 has a coupling ring 50 formed at an end remote
from the grip end 22 which shlidingly receives the threaded portion 40 of the movable
mating portion 30 therethrough. In the fully assembled configuration, a washer 52 and
spring washer 54 are disposed between the couphing nng 50 and the nut 42. The
coupling ring 50 1s formed 1n the shape of an oval in order to accommodate the
threaded portion 40 and to allow lateral displacement of the threaded portion 40 when

the anchor 1s used 1n a tapered receiving hole.

[0041] As can be seen more clearly in the views of Figs. 1, 2, and 3, the nut 42 has a
smooth outer surface and three locating dimples 56 angularly disposed relative to each
other at 120° and shaped to receive a custom tool 58 (Fig. 3) having a corresponding
number of cooperating lugs 60 shaped to engage the dimples 56. The tool 58 is
thereby adapted to rotate the nut 42 on the threaded portion 40 upon rotation of the
handle 62 forming part of the tool 58. Without the custom tool, the nut 1s difficult to
manipulate thereby minimizing the risk of vandalism and of tampering with the

anchor.

[0042] In use, an anchor bolt assembly 20 made 1n accordance with the invention is
disposed in a receiving hole 24. Care does not need to be taken to ensure that the
anchor bolt assembly 1s disposed in the narrow end of the hole or the wide end of the
hole since the anchor bolt assembly 20 may be securely installed from either end of
the hole. The mating portions 28, 30 are disposed 1n a mating position with the
complementary ramp surfaces 34, 36 disposed adjacent each other and the movable
mating portion 30 in a forward position, as drawn 1n Fig. 4. In this position, it will be
noted that the attachment loop 44 of the movable mating portion 30 is placed adjacent

to the outer wall surface.

10043] As drawn 1n Figs. 4 and 5, the threaded rough surface 38 of the static mating
portion 28 1s oriented to engage the bottom surface of the receiving hole 24.

However, 1n circumstances where the holes 24 have dirt and debris, it may be
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preferable to orient the anchor bolt assembly 20 so that the threaded roughened

surface 28 1s oriented upwardly.

[0044] The tool 58 1s then used to advance the nut 42 on the threaded portion 40 by
rotating the handle 62 as indicated by arrow 63 thereby pulling the movable mating
portion 30 in a longitudinal direction away from the wall 26 as indicated by arrow 64.
It will be appreciated that in the process of separating the movable mating portion 30
from the static mating portion 28 as shown 1n Fig. 5, the mating portions 30, 28 are
caused to move outwardly as indicated by arrows 66 thereby applying radial pressure

to the grip end of the anchor bolt assembly to the side wall of the receiving hole 24.

10045] Meanwhile, the oval shaped coupling ring 50 hmits the radial separation of the
mating portions 28, 30 at the actuating end 32 so that most of the pressure is applied
to the grip end 22. In addition, it will be observed that the transverse location of the
attachment loop 44 transmits a transverse load applied through the buckle 46 so that
the grip end 22 1s further brought into gripping engagement with the surface of the
hole 24 1n the concrete wall 26. In this way, any load applied through the buckle 46

operates to more securely lock the anchor bolt assembly in the receiving hole 24.

10046] In an alternative embodiment of the invention illustrated by Figs. 7 to 11, the
anchor bolt assembly 70 has a generally cylindrical grip end 72 formed by a static
mating portion 74 and a movable mating portion 76 similarly to the first embodiment.

Relative motion between the mating portions is effected by an actuating end 78.

[10047] In this embodiment of the invention, the mating portions 74, 76 each have a
pair of ramps having complementary ramp surfaces (80, 82), (84, 86) which are
inclined to a longitudinal axis for the anchor bolt assembly 70 and longitudinally
spaced from each other at the grip end 72. As in the first embodiment, the outer
peripheral surface 88 of the static mating portion 74 is roughened for radial
penetration into a surrounding hole. As can be seen in the end view of Fig. 11, the
outer penipheral surface of the grip end 72 defined by the movable mating portion 76
has an arc length which 1s subtended by an angle which is greater than 90° and is

approximately 180° so that in this case the movable mating portion 76 appears to have
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a mushroom cross-section in which the stem portion 90 is slidingly received in a

cooperating groove 92 formed 1n the static mating portion 74.

[0048] In the anchor bolt assembly 70, the grip end 72 1s made somewhat longer than
the single ramp grip end 22 of the first embodiment of the anchor bolt assembly 20. It
1s intended that the anchor bolt assembly 70 be used in situations where a concrete
wall has not yet fully set and 1s perhaps still “green”. It 1s expected that the greater
surface area of contact between the movable mating portion 76 and the receiving hole
24 will operate to better distribute the load so that the movable mating portion 76 is
less prone to cut into the wall surface inside the receiving hole 24 and cause an

otherwise fragile concrete surface to be broken up upon actuation of the actuating end

78.

[0049] The static mating portion 74 has a transversely disposed lug 94 at one end
remote from the ramp surfaces 82, 86 for abutting an outer surface of the concrete
wall 26. In use, the lug 94 defines a bearing surface for a threaded fastener 96 in the
form of a bolt which is received through a cooperating nut 98 which is fixed to the
movable mating portion 76. In the embodiment illustrated, an attachment loop 100 1s
fixed between the nut 98 and the actuating end of the movable mating portion 76. As
previously described with reference to the first embodiment, a buckle 46 for securing
an object like a safety strap 102 to the anchor bolt assembly 70 is threaded through the
attachment loop 100.

[0050] The operation of the anchor bolt assembly 70 is similar to that of the anchor
bolt assembly 20 described previously. In use, rotating the threaded fastener 96 as
indicated by arrow 104 to push against lug 94 will cause the movable mating portion
76 to slide 1n an axial direction as indicated by arrow 106 (Fig. 9). This longitudinal
movement will cause the ramp surfaces to part as shown in Fig. 10 and to apply radial

pressure at the grip end of the anchor bolt assembly 70 as indicated by arrows 108.

[0051] It will be noted that rotation of the threaded fastener 96 in the opposite
direction indicated by arrow 104 will operate to release the anchor bolt assembly 70
from the receiving hole 24 so that the anchor bolt assembly may be removed and

reused at another location. It will be appreciated that repeated, successive installation
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and withdrawal of an anchor bolt assembly will cause the grip end 72 to wear and that
some 1ndication of such wear will be helpful since the diameter of the grip end must in
some way be selected to cooperate with the internal diameter of the receiving hole 24.
In the embodiment illustrated, a small groove 110 is cut in the end of the movable
mating portion 76 opposite from the ramp 84 so that when the adjacent material is

worn, the groove 110 will function as a durability marker.

[0052] A third embodiment of the invention 1s shown in Figs. 12 and 13 and the
manner of operating the anchor bolt assembly is illustrated by the cross-sectional
views of Figs. 14 to 22. The anchor bolt assembly 120 of Fig. 12 is very similar in
many respects to the second embodiment described above with reference to Figs. 7 to
11. A generally cylindrical grip end 122 is formed by a static mating portion 124 and
a moveable mating portion 126. Relative motion between the mating portions is
eftected by an actuating end 128. As in the case of the two other embodiments, the
static mating portion 124 has an outer peripheral surface which is roughened by
cutting a thread so that the grip end will penetrate into a receiving hole. The
roughened surface is indicated by reference numeral 130 and extends from a distal end
of the static mating portion along a portion of the length of the static mating portion.
The body of the static mating portion 124 has an inclined slot 132 cut into one side
which shidingly receives an outwardly extending pin 134 which is fixed to the
moveable mating portion 126. In this way, the moveable mating portion 126 and the
static mating portion 124 are coupled to prevent their separation from each other and
yet the width of the slot 132 1s sufficiently wide to allow the moveable mating portion
126 to move 1n a radial direction away from the static mating portion 124.
Conveniently, by coupling the moveable mating portion to the static mating portion,

the anchor can be provided as s single piece that does not require assembly.

[0053] As 1n the case of the second embodiment, the static mating portion 124 has a
transversely disposed block 136 which is analogous to the lug 94 and is disposed at
one end remote from the roughened surface 130. The transversely disposed block 136

will 1n use abut an outer surface of a supporting structure such as a concrete wall 26.

At the other end, the block 136 defines a bearing surface for a threaded fastener 138
which 1s shown in the form of a bolt that is received through a cooperating nut

housing 140 which is fixed to the moveable mating portion 126. In the embodiment

10
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illustrated, an attachment loop 142 1s positioned between the nut housing 140 and the

actuating end of the moveable mating portion 126.

[0054] Now turning to Fig. 14, 1t will be seen that the block 136 1s hollow and has a
recess 144 that receives a resiliently biased plunger 146 for bearing against the
threaded fastener 138. In the embodiment illustrated, the resiliency is provided by a
plurality of stacked Bellville washers 148.

[0055] The operation of the anchor bolt assembly 120 will first be described with
reference to 1ts installation 1n a constant diameter (straight) hole as shown in Figs. 15
and 16. The threaded fastener 138 1s recetved through the nut housing 140 and has a
predetermined threaded length which 1s selected to withdraw the moveable mating
portion 126 from a receiving hole by a predetermined distance corresponding to a
maximum separation between the static mating portion 124 and the moveable mating
portion 128. A comparison of the drawings of Fig. 15 and Fig. 14 shows how
advancing the threaded fastener 138 through the nut housing 140 causes the moveable
mating portion 126 to become separated from the static mating portion 124. The bolt
head of the threaded fastener 138 comes to rest against the nut housing 140 when it
has advanced 1ts maximum distance and applied the maximum pressure against the
bearing surface defined by the plunger 146 received 1n the block 136. A small notch
148 (see Fig. 12, 13) will provide a visual indication of whether the plunger 146 has
been released from its loaded position 1n the block 136 to alert a user of any tampering
of the anchor bolt assembly 120 or a failure resulting from displacement of the

moveable mating portion 126 after installation of the anchor bolt assembly.

[0056] This 1s a very attractive feature of the anchor bolt assembly 120 which will
allow users to have confidence that they can rely on the anchor bolt assembly being

installed securely and properly.

[0057] The grip end 122 features a pair of complementary ramp surfaces inclined to a
longitudinal axis for the anchor bolt. The moveable mating portion 126 has an inner
ramp surface 150 and an outer ramp surface 152 while the static mating portion 124
has an inner ramp surface 154 and an outer ramp surface 156. These are shown in the

large scale view of Fig. 16. The ramp surfaces are cut adjacent to each other and are

11
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longitudinally spaced on the grip end 122 of the anchor bolt assembly 120. The ramp
surfaces are complementary so that they can nest together as shown by Fig. 14 when
the anchor bolt assembly 120 1s in an unloaded configuration. During loading of the
anchor bolt assembly, the mutually adjacent ramp surfaces (150, 154), (152, 156) shide
upon each other so as to become separated and arrive at the loaded configuration of
Fig. 15. In so doing, the distal ends of the moveable mating portion 126 and the static
mating portion 124 become separated so as to occupy a larger diameter in the

recerving hole and thereby come info engagement with the walls of the receiving hole.

[0058] When the threaded fastener 138 has advanced 1ts maximum length, as shown
by Fig. 15, the inner ramp surface 150 of the moveable mating portion 126 has a
trailing edge which overlaps with the forward edge of the inner ramp surface 154 of
the static mating portion 124, The overlap 1s greater between the trailing edge of the
outer ramp surface 152 of the moveable mating portion and the leading edge of the
outer ramp surface 156 of the static mating portion to ensure that at least one pair of
ramp surfaces are always 1n a close mating relationship to continue to secure the
anchor bolt assembly 120 even when the moveable mating portion 126 is accidentally
dislodged from its fully loaded position. Accordingly, the length of the outer ramp
surface 152 of the moveable mating portion 126 is longer than the length of the inner

ramp surface 154 on the static mating portion 124.

[0059] As mentioned in the introduction, the anchor bolt assembly according to the
invention is particularly directed to be used in existing tapered holes which are formed
In great numbers during the construction of concrete walls. These holes are tapered
and are not always formed so that the narrow end of the holes terminate on the same
wall surface. Accordingly, it 1s convenient not only to have an anchor which can be
inserted into a tapered hole but to also have an anchor which can be inserted both in

the small diameter end of a tapered hole as well as the large diameter end of a tapered

hole.

10060] In Fig. 17, the anchor bolt assembly 120 has been inserted into the small
diameter end of a tapered hole and the relative positions of the moveable mating
portion 126 and the static mating portion 124 is changed accordingly in the fully

loaded position shown in greater detail in Fig. 18. Here it will be observed that the

12
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outer ramp surfaces 152, 156 of the moveable mating portion and the static mating
portion respectively are somewhat separated while the inner ramp surfaces 150, 154 of
the moveable mating portion and the static mating portion respectively remain
adjacent to each other. Where the trailing edge of the inner ramp surface 150 overlaps
with the leading edge of the inner ramp surface 154, it defines a fulcrum that allows a
rocking motion between the moveable mating portion 126 and the static mating
portion 124 so that the anchor can be disposed 1n a tapered receiving hole (which does

not have a constant diameter).

[0061] In order to achieve this configuration shown in Fig. 18, the depth o of the outer
ramp surface 152 on the moveable mating portion 126 1s made narrower than the
depth i of the inner ramp surface 150 on the moveable mating portion 126 (1.e. o 1s
less then 7). The small difference between the depth o and the depth i results in a
small separation s of the order of only one half millimeter between the outer ramp
surfaces 152, 156 but 1t 1s sufficient to ensure that the configuration of Fig. 18 can be

achieved by design.

[0062] In Fig. 19, the anchor bolt assembly 120 has been inserted into the large
diameter end of a tapered hole and a similar configuration is achieved in the fully
loaded condition 1llustrated by Fig. 20. Here there is still overlap between adjacent
ramp surfaces and the fulcrum for rocking or tilting between the moveable mating

portion and static mating portion remains defined between the inner ramp surfaces

150, 154.

[0063] Typically, the rods used to form tapered holes during the erection of concrete
walls have a taper of only 3 degrees resulting from a change in diameter of 6
millimeters over a length of the rod of two feet (610 millimeters). The anchor bolt
assembly 120 1s thus designed to apply a full load whether inserted into the 19
millimeter end of the hole or the 25 millimeter end of the hole and still achieve a
maximum load to securely retain the anchor 1n the receiving wall. In circumstances

where the receiving aperture 1s still larger in diameter, for example, 1.25 inches (32
millimeters), an adaptor 1s provided which 1s generally indicated by reference numeral

160 1n Figs. 21 to 23. The adaptor 160 has a predetermined length which 1s
commensurate with the length of the grip end 122 of the anchor bolt assembly 120 and

13
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1s adapted to lie adjacent to the block 136 which 1n use abuts against the wall of the
recelving hole. An inner surface of the adaptor 160 is shaped to at least partially
enclose the static mating portion 124 and an outer peripheral surface 162 is roughened
for radial penetrating into a surrounding hole. A resilient clip 164 is provided for

securing the inner end 166 of the adaptor to the static mating portion 124.

[0064] It will be observed that at the inner end of the static mating portion 124, there
1s a second roughened surface 168 adjacent to the block 136 in order to provide
additional radial penetration of the static mating portion 124 into the wall of a
rece1ving hole at its outer end so that engagement between the anchor bolt assembly

and the receiving hole 1s maximized even in a catastrophic failure.

10065] Finally, Figs. 22 and 23 illustrate the anchor bolt assembly 120 fitted with the
adaptor 160 1n an unloaded and loaded configuration respectively which shows that

the diameter of the anchor bolt assembly at the distal end of the grip end 122 increases
from d; to d; as the threaded fastener 138 1s displaced its full length /.

10066} It wall be appreciated that several variations may be made to the above
described embodiments of the invention within the scope of the appended claims as
will be apparent to those skilled in the art. In particular, it will be appreciated that the
manner of operation of the actuating end to separate the mating portions may vary
considerably and that other forms and locations of an attachment loop may be

provided, as required by the intended application of the anchor bolt assembly. For

some applications, an attachment loop may be optional.

14
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CLAIMS:

1.

Anchor bolt assembly for anchoring an object to a retaining structure having
a pre-formed receiving hole for the anchor bolt, the anchor bolt having a
generally cylindrical grip end formed by a static mating portion and a
movable mating portion and an actuating end remote from the grip end for
effecting relative longitudinal displacement of said mating portions, the
mating portions each having at least one complementary ramp surface
inclined to a longitudinal axis for the anchor bolt, the static mating portion
having an outer peripheral surface which is roughened for radial penetration
into a receiving hole, and the moveable mating portion having a smooth
outer peripheral surface, whereby operation of the actuating end will cause
the movable mating portion to slide relative to the static mating portion and
apply radial pressure at the grip end of the anchor bolt assembly in a loaded
configuration thereof, wherein the actuating end includes a threaded portion
and a cooperating nut, wherein the threaded portion is formed at an end of
the movable mating portion remote from the grip end, wherein the static
mating portion has a coupling ring formed at an end remote from the grip

end to slidingly receive the threaded portion of the movable mating portion

therethrough.

An anchor bolt assembly according to claim 1 in which the outer peripheral

surface of the static mating portion in the grip end is threaded.

An anchor bolt assembly according to claim 1 in which the mating portions
each have a single complementary ramp surface formed at the grip end

remote from the actuating end.

An anchor bolt assembly according to claim 1 in which the mating portions
each have a pair of complementary ramp surfaces longitudinally spaced from

each other and formed at the grip end remote from the actuating end.

15
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An anchor bolt assembly according to claim 1 in which the mating portions
each have an inner ramp surface and an outer ramp surface of
predetermined length, the length of the outer ramp surface on the moveable
mating portion being longer than the length of the inner ramp surface on the
static mating portion so that a trailing edge of the outer ramp surface of the
moveable mating portion will overlap a leading edge of the outer ramp
surface of the static mating portion in a loaded configuration for the anchor

bolt assembly.

An anchor bolt assembly according to claim 1 in which the mating portions
each have an inner ramp surface and an outer ramp surface of
predetermined depth, the depth of the outer ramp surface on the moveable
mating portion being narrower than the depth of the inner ramp surface on
the moveable mating portion so that a trailing edge of the inner ramp surface
of the moveable mating portion and a leading edge of the inner ramp surface
of the static mating portion overlap to define a fulcrum in a l|oaded
configuration for the anchor bolt assembly that allows a rocking motion

between the moveable mating portion and the static mating portion.

An anchor bolt assembly according to claim 3 in which an outer peripheral
surface of the grip end defined by the movable mating portion has an arc

length which is subtended by an angle of less than 90°.

An anchor bolt assembly according to claim 4 in which an outer peripheral
surface of the grip end defined by the movable mating portion has an arc

length which is subtended by an angle of more than 90°,

An anchor bolt assembly according to claim 1 in which the actuating end of

the assembly has an attachment loop for attachment to an object.

An anchor bolt assembly according to claim 9 in which the attachment loop

forms part of the movable mating portion.
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An anchor bolt assembly according to claim 1 in which the cooperating nut

forms part of the movable mating portion.

Anchor bolt assembly for anchoring an object to a retaining structure having
a pre-formed receiving hole for the anchor bolt, the anchor bolt having a
generally cylindrical grip end formed by a static mating portion and a
movable mating portion and an actuating end remote from the grip end for
effecting relative longitudinal displacement of said mating portions, the
mating portions each having at least one complementary ramp surface
inclined to a longitudinal axis for the anchor bolt, the static mating portion
having an outer peripheral surface which is roughened for radial penetration
into a receiving hole, and the moveable mating portion having a smooth
outer peripheral surface, whereby operation of the actuating end will cause
the movable mating portion to slide relative to the static mating portion and
apply radial pressure at the grip end of the anchor bolt assembly in a loaded
configuration thereof, wherein the actuating end includes a threaded portion
and a cooperating nut, wherein the cooperating nut forms part of the
movable mating portion, wherein the static mating portion has a transversely
disposed lug for abutting an outer surface of a retaining structure and which
defines a bearing surface for a threaded fastener received through the
cooperating nut whereby the static mating portion and movable mating

portion are coupled at the actuating end of the anchor bolt assembly.

An anchor bolt assembly according to claim 12 in which the transversely
disposed lug has a recess and a resiliently biased plunger received in the
recess for bearing against the threaded fastener, wherein release of the

plunger from the recess is indicative of a load failure.

An anchor bolt assembly according to claim 12 in which the threaded
fastener has a predetermined threaded length selected to withdraw the

moveable mating portion from a receiving hole by a predetermined distance
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.

corresponding to a maximum separation between the static mating portion

and the moveable mating portion.

Anchor bolt assembly for anchoring an object to a retaining structure having
a pre-formed receiving hole for the anchor bolt, the anchor bolt having a
generally cylindrical grip end formed by a static mating portion and a
movable mating portion and an actuating end remote from the grip end for
effecting relative longitudinal displacement of said mating portions, the
mating portions each having at least one complementary ramp surface
inclined to a longitudinal axis for the anchor bolt, the static mating portion
having an outer peripheral surface which is roughened for radial penetration
into a receiving hole, and the moveable mating portion having a smooth
outer peripheral surface, whereby operation of the actuating end will cause
the movable mating portion to slide relative to the static mating portion and
apply radial pressure at the grip end of the anchor bolt assembly in a loaded
configuration thereof, wherein the actuating end includes a threaded portion
and a cooperating nut, wherein the cooperating nut has a smooth outer
surface and a number of locating dimples formed to receive a tool with a
corresponding number of cooperating lugs for rotating the nut on the

threaded portion.

Anchor bolt assembly for anchoring an object to a retaining structure having
a pre-formed receiving hole for the anchor bolt, the anchor bolt having a
generally cylindrical grip end formed by a static mating portion and a
movable mating portion and an actuating end remote from the grip end for
effecting relative longitudinal displacement of said mating portions, the
mating portions each having at least one complementary ramp surface
inclined to a longitudinal axis for the anchor bolt, the static mating portion
having an outer peripheral surface which is roughened for radial penetration
into a receiving hole, and the moveable mating portion having a smooth

outer peripheral surface, whereby operation of the actuating end will cause

18
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.

the movable mating portion to slide relative to the static mating portion and

apply radial pressure at the grip end of the anchor bolt assembly in a loaded

configuration thereof;

and an adaptor for fitting into a larger diameter receiving hole, the adaptor
having a predetermined length commensurate with said grip end, an inner
surface being shaped to at least partially enclose said static mating portion

and an outer peripheral surface which is roughened for radial penetration into

a receiving hole.

An anchor bolt assembly for anchoring an object to a retaining structure
having a pre-formed receiving hole for the anchor bolt, the anchor bolt
having a generally cylindrical grip end formed by a static mating portion and
a movable mating portion and an actuating end remote from the grip end for
effecting relative longitudinal displacement of said mating portions, the
mating portions each having at least one complementary ramp surface
inclined to a longitudinal axis for the anchor bolt, the static mating portion
having an outer peripheral surface which is roughened for radial penetration
into a surrounding hole, the actuating end including a threaded fastener and
a cooperating nut fixed to the movable mating portion, the static mating
portion having a transversely disposed lug for abutting an outer surface of a
retaining structure and which defines a bearing surface for the threaded
fastener received through the cooperating nut, whereby operation of the
actuating end will cause the movable mating portion to slide relative to the
static mating portion and apply radial pressure at the grip end of the anchor

bolt assembly.

An anchor bolt assembly according to claim 17 in which the actuating end of

the assembly has an attachment loop for attachment to an object, the
attachment loop forming part of the movable mating portion and the

cooperating nut forming part of the attachment loop.
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An anchor bolt assembly for anchoring an object to a retaining structure
having a pre-formed receiving hole for the anchor bolt, the anchor bolt
having a generally cylindrical grip end formed by a static mating portion and
a movable mating portion remote from the grip end and an actuating end for
effecting relative longitudinal displacement of said mating portions, the
mating portions each having at least one complementary ramp surface
inclined to a longitudinal axis for the anchor bolt, the static mating portion
having an outer peripheral surface which is roughened for radial penetration
into a surrounding hole, the actuating end including a threaded portion and a
cooperating nut, the threaded portion being formed at an end of the movable
mating portion remote from the grip end, the static mating portion having a
coupling ring formed at an end remote from the grip end to slidingly receive
the threaded portion of the movable mating portion therethrough and to limit
radial separation of said mating portions at the actuating end, whereby
operation of the actuating end will cause the movable mating portion to slide
relative to the static mating portion and apply radial pressure at the grip end

of the anchor bolt assembly.

An anchor bolt assembly according to claim 19 in which an attachment loop
for attachment to an object forms part of the movable mating portion and is
positioned between the threaded portion and the grip end of the anchor bolt

assembly.
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