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(57) Abrégée/Abstract:

A portable anchor for use in a fall arrest protection system. The anchor comprises a base for abutment to a solid support structure,
a post extending perpendicular from the base, at least one attachment point connected to the post for recelving a connector, and a
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(57) Abrege(suite)/Abstract(continued):

rod adapted to be Inserted through a central bore through the base and post. The rod has an anchoring section at a first end of the
rod for frictionally engaging a portion of the solid support structure and a locking section in the vicinity of a second end of the rod for

reversibly securing the rod to the post. Also disclosed Is a fall arrest protection system that includes the portable anchor described
above. Furthermore, a method of attaching the portable anchor to a solid support structure Is also disclosed.
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ABSTRACT

A portable anchor for use in a fall arrest protection system. The anchor comprises a base for
abutment to a solid support structure, a post extending perpendicular from the base, at least
one attachment point connected to the post for receiving a connector, and a rod adapted to be
inserted through a central bore through the base and post. The rod has an anchoring section at
a first end of the rod for frictionally engaging a portion of the solid support structure and a
Iocking section in the vicinity of a second end of the rod for reversibly securing the rod to the
post. Also disclosed is a fall arrest protection system that includes the portable anchor

described above. Furthermore, a method of attaching the portable anchor to a solid support

structure 1s also disclosed.
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L
SAFETY ANCHORING DEVICE

FIELD OF INVENTION

[0001] The present invention relates broadly to safety arrangements and devices for ensuring
the safety of workers while stationed on a roof or an elevated structure. More particularly, the
present invention is directed towards an apparatus and method whereby a secure lifeline

attachment point can be provided for use in industrial applications, for instance by connecting

to beams, joists and the like.
BACKGROUND OF THE INVENTION

[0002] In conventional fall arrest protection systems, lifelines are directly or indirectly
secured to a fixed structure and connected to the worker via a harness, safety belt or other
similar device. However, it is a common challenge to ensure that lifelines are secured to
appropriate attachment points, so that workers remain safely secured via the lifeline should an
accidental fall or emergency situation arise. Providing a suitable anchoring structure 1s

especially difficult at construction sites, where permanent attachment fixtures or devices are

not available or have not yet been 1nstalled.

[0003] US Patent No. 5,699,875 describes a safety anchor comprising a rod with an anchoring
member located at its lower end that mates with and is received into a concavity formed in a
pre-cast concrete deck panel. The rod is rotated to cause the anchoring member to grasp the
inner surface of the concavity and secure the device to the deck panel. The safety anchor also
includes a loop to which a line may be secured. However, this device is limited by the need
for concrete panels with pre-cast concavities that are shaped to mate with the described
anchoring member. If such panels are not part of the construction project or design, the satety

anchor will be of limited use.

[0004] Other prior art devices that involve drilling into or embedding elements into concrete,
or employing spring loaded members, are often less desirable because of their complicated

structures or installation procedures. In addition, some safety devices limit the worker’s range

of mobility.
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SUMMARY OF THE INVENTION

[0005] The present invention provides a safety device which addresses at least some of the
problems encountered with conventional devices, and which can be used by workers 1n a

variety of construction environments.

[0006] According to an aspect of the present invention, there is provided a portable anchor for
use in a fall arrest protection system. The anchor is made up of a base for abutment to a solid
support structure, a post extending perpendicular from the base, at least one attachment point
connected to the post for receiving a connector, and a rod adapted to be inserted through a
central bore through the base and post. The rod has an anchoring section at one end ot the rod
for frictionally engaging a portion of the solid support structure and a locking section in the

vicinity of the other end of the rod for reversibly securing the rod to the post.
[0007] In one embodiment, the base comprises a bracket that abuts the solid support structure.

[0008] In another embodiment, the bracket is dimensioned to accommodate a portion of the
solid support structure to minimize lateral movement of the base in relation to the solid

support structure.

[0009] In a further embodiment, the portable anchor described above has a sleeve that at least
partially encircles the post and is adapted for rotation about the longitudinal axis of the post.

The at least one attachment point is indirectly connected to the post through the sleeve in this

embodiment.

[0010] In a yet further embodiment, the portable anchor described above has a first annular

flange positioned on the post to vertically support the sleeve.

[0011] In a still further embodiment, the portable anchor described above has a second
annular flange positioned on the post vertically above the sleeve to minimize vertical
movement of the sleeve 1n relation to the post. A central bore i1s provided in the second

annular flange to accommodate passage of the rod.

.



CA 02757708 2011-11-10

[0012] In another embodiment, the portable anchor described above has one or more trusses

bridging the base and the post.

|0013] In a turther embodiment, the locking section of the rod comprises threads
circumnavigating the rod which can be operably engaged by a corresponding internally

threaded female substrate to draw the rod toward the base.

10014] In yet a further embodiment, the internally threaded female substrate is selected from a

hexagon nut, wing nut and handle.

10015] In a still tfurther embodiment, the locking section of the rod comprises one or more
holes adapted to receive a cotter pin, which in operation, maintains the rod at a set position in

relation to the base.

10016] In another embodiment, the at least one attachment point pivots with respect to the

post.

10017] In a still further embodiment, the at least one attachment point comprises two

attachment points.

10018] According to another aspect of the present invention, there is provided a fall arrest

protection system comprising an anchor as described above.

0019} According to another aspect of the present invention, there 1s provided a method of
attaching the portable anchor to a solid support structure. The method comprising the steps

of: inserting the anchoring section of the rod between a portion of two adjacent solid support
structures; positioning the portable anchor over the rod so that the rod passes through the
central bore; and engaging the locking section of the rod to draw the anchoring section of the
rod towards the base until the anchoring section frictionally engages a portion of the solid

support structure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] These and other features of the invention will become more apparent from the

following description in which reference is made to the following drawings:

10021] FIG. 1 shows a perspective view of an example of a portable anchor in accordance

with one embodiment of the present invention;

10022] F1G. 2 shows a side view of a portable anchor in accordance with one embodiment of

the present invention;

[0023] F1G. 3 shows a perspective view of an example of a portable anchor in accordance

with a further embodiment of the present invention;

10024] FIG. 4 shows a side view of an example of a portable anchor in accordance with an

additional embodiment of the present invention in operation, secured directly to a beam with

decking;

10025] FIG. 5 shows an exploded view of an example of a portable anchor in accordance with

an additional embodiment of the present invention;

10026] FIG. 6 shows a perspective view of an example of a portable anchor in accordance

with an additional embodiment of the present invention; and

10027] FIG. 7 shows a perspective view of an example of a portable anchor in accordance
with a further embodiment of the present invention, in which a supporting element such as a

tray or similar receptacle 1s provided to receive and support a retractable lanyard or other

connector.

DETAILED DESCRIPTION

[0028] The tollowing description is of a preferred embodiment by way of example only and

without limitation to the combination of features necessary for carrying the invention into

effect.
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10029] The portable anchor described herein can be used in a fall arrest protection system.
The typical components of a fall arrest protection system include: anchorage, body wear, a
connector and deceleration device. The anchorage device, such as the one described herein,
connects to a solid support structure, such as the framing of the building. Body wear 1s worn
by the user and typically consists of some form of harness. The connector, such as a lanyard,

connects the body wear to the anchorage. The deceleration device is a component designed to

dissipate energy associated with a fall arrest event.

10030] As shown 1n FIGS. 1 and 2, the anchor (1) includes a base (2) for abutment to a solid
support structure, a post (3), which extends perpendicular to the base (2), an attachment point
(15) connected to the post (3) and a rod (4) that is inserted in a central bore that extends
through the base (2) and post (3) to secure the anchor (1) to the solid support structure.

10031] The base (2) is of suitable dimension to support the post (3) and to prevent tipping of
the anchor (1) in the case of a fall arrest event. In one embodiment, as shown in FIG. 4, the
base (2) includes a bracket (10) that can be dimensioned to accommodate a portion of the
solid support structure (7), such as, but not limited to, a decking element, to minimize lateral

movement of the base (2) in relation to the solid support structure (7).

10032] The post (3) is attached to the base (2) and extends perpendicularly from the base (2).
Preterably, the post (3) is cylindrical in shape, however, other shapes, such as rectangular, can

also be used. As shown in FIG. 35, a central bore (11) is provided through the base (2) and
post (3) to accommodate the rod (4).

[0033] To turther support the post (3), one or more trusses (13) can be provided bridging the
base (2) and post (3) (see FIG. 1). In most cases, the trusses (13) will be triangular is shape

(as shown in FIG. 1), which minimizes contact by the connector with truss edges.

[0034] In one embodiment, a sleeve (12) is provided that at least partially encircles the post
(3) (see FIG. 1). The sleeve (12) is adapted for rotation about the longitudinal axis of the post
(3). In most cases, rotation can be achieved by making the internal diameter of the sleeve (12)
slightly larger than the exterior diameter of the post (3), and packing the interstitial space

_5.
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between the two components with grease or other lubricants. However, other methods can be
applied to achieve rotation of the sleeve (12) with respect to the post (3), such as providing a
ball bearing interface between the sleeve (12) and the post (3). Providing a rotatable sleeve

(12) allows the user tethered to the anchor (1) 360° movement about the anchor (1).

10035] In order to accommodate both a rotatable sleeve (12) and the trusses (13), it may be
necessary to make the sleeve (12) encircle only a portion of the overall length of the post (3).
In this embodiment, an annular flange (14) may be provided around the post (3), or integrated
therein, to support the sleeve (12). A second annular flange (16) may be also be provided to
minimize the vertical movement of the sleeve along the longitudinal axis of the post (3). The
second annular flange (16) may be provided along the longitudinal axis of the post (3) or may

cap the post (3). If the second annular flange (16) is provided as a cap for the post (3) then the
central bore (13) should be extended through the flange (16).

10036] The attachment point (15) is either directly connected to the post (3), or in the case
when a sleeve (12) is provided, the attachment point (15) attaches indirectly to the post (3)
through the sleeve (12). The attachment point (15) can be any one of a number of different
tether anchors, such as steel quick links, D-rings or other loop fasteners that allow for a
connector, such as a wire rope (20), to be passed through. Although it is preferable that the
user directly connect to the attachment point (15) it is also possible for a wire rope (20) to be

passed through the attachment point (15) and one or more clips (25) to be installed on the wire

rope (20). The user(s) can then connect their safety lines directly to these clips (25).

10037] As shown in FIGS. 2 and 6, depending on the application, two or more attachment

points (15, 15”) may be provided on the post (3) or sleeve (12). This arrangement allows two
or more users to be connected to the same anchor, or allows two or more connectors from the

same user to be attached to a single anchor.

[0038] In another embodiment, the attachment point (15) is provided so that it is able to pivot
with respect to the post (3). Providing a pivotable attachment point (15) allows for greater

flexibility in the movement of the user tethered to the anchor.

-6-
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[0039] The anchor (1) described herein can be used in a variety of construction projects and
can be moved from construction site to construction site, or within the same construction site.
For some construction projects, it is common for horizontal support structures to be installed
throughout the project, such as beams, joists and the like. These structures can run from wall
to wall, wall to beam, or beam to beam to support a ceiling, roof, floor or platform throughout
the construction process. It is also common for a deck to be installed atop the joists to provide
a more manageable means of mobility of workers. In other cases, steel pipes might be
positioned around the construction project to support beams and the like, or to mark the

perimeter of the construction site.

[0040] The anchor (1) can be attached to a solid support structure (7), such as a horizontal
support structure, steel pipe or decking, by inserting the anchoring section (5) of the rod (4)
between two adjacent beams, joists or decking structures (see FIG. 3). In the case of a steel

pipe, the rod (4) can be inserted into the steel pipe and the base (2) secured to the steel pipe.

[0041] The rod (4) comprises an anchoring section (5) and a locking section (6). In operation,
the anchoring section (5) frictionally engages a portion of the solid support structure (7) to
secure the anchor (1) in place. As shown in FIG. 2, the anchoring section (5) is anchor-shaped
having at least two wings (8), which allows it to be inserted in between adjacent beams, joists
or decking structures (7) and then rotated so that wings (8) abut, or frictionally engage, the

underside of the adjacent beams, joists or decking structures (7). Although it is preferred that
the anchoring section (5) is anchor-shaped it should be understood that any shape that allows
the rod (4) to be inserted in between adjacent beams, joists or decking and then rotated to

secure the anchor 1n place will function in the present invention.

[0042] As for a steel pipe, the anchoring section (5) of the rod (4) is inserted in the steel pipe
and the base (2) of the anchor (1) 1s welded, or otherwise secured, to the steel pipe 1n order to
prevent detachment of the anchor (1) from the steel pipe. In this case, the wings (8) of the

anchoring section (5) abut the underside of the base (2) to prevent movement of the anchor (1)

relative to the steel pipe.
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[0043] In operation, the anchoring section (5) of the rod (4) is inserted in between the adjacent
components of the solid support structure (7). With the anchor (1) positioned with the rod (4)
inserted through the central bore (11), the rod spans the longitudinal axis of the base (2) and
post (3). At the end of the rod (4) opposite the anchoring section (5) is the locking section (6).
The locking section (6) functions to reversibly secure the rod (4) to the rest of the anchor (1),
in particular the post (3). In one embodiment, the locking section (6) is composed of threads
that circumnavigate the surface of the rod (4). In order for the anchor (1) to be used in a
greater number of applications, the threads can be provided over the whole length of the rod
(4). However, at a minimum, the portion of the rod (4) that extends out of the post (3) should
be threaded, so that an internally threaded female substrate (9) can be positioned on the rod (4)
and used to compress the anchor (1) against the solid support structure (7). Suitable internally
threaded female substrates (9) include, but are not limited to, hexagon nuts, wing nuts and
handles. In operation, the internally threaded female substrate (9) is tightened against the top
of the post (3) to draw the rod (4) towards the base (2) of the anchor (1). Depending on the
diameter of the central bore (11) in relation to the rod (4), one or more washers may be

provided between the internally threaded female substrate (9) and the top of the post (3).

[0044] In an alternate embodiment, a series of holes transversing the rod (4) are provided
within the locking section (6) of the rod (4). These holes are dimensioned to receive a cotter
pin, which prevents vertical movement of the rod (4) in relation to the post (3). In operation,

the rod (4) is physically pulled through the anchor (1) and then secured to the post (3) by
inserting a cotter pin through the holes in the rod (4).

[0045] In a further optional embodiment, as illustrated in FIG. 7, the anchor (1) may include a
supporting element (30), such as a tray or similar receptacle, in order to support the connector
(e.g. a retractable lanyard or similar connector) when not in use. The supporting element (30)

can be welded or otherwise attached to the post (3) or sleeve (12) (if present) at a position near

the attachment point (15) such that the connector can be connected to the attachment point
(15) and received within the supporting element (30) when not in use. In the non-limiting
embodiment 1illustrated in FIG. 7, the supporting element (30) is attached to the sleeve (12)

with a clearance, or notch (35), formed in the supporting element (30) to accommodate the
-8-
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dimensions of the attachment point (15). In this embodiment, the lower portion of the

attachment point (15) protrudes through the base (36) of the supporting element (30).
Preferably, sidewalls (37, 37’) are provided extending upwards from the base (36) to form a

partial enclosure to receive the connector.

|0046] One or more currently preferred embodiments have been described by way of example.

It will be apparent to persons skilled in the art that a number of variations and modifications

can be made without departing from the scope of the invention as defined in the claims.
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CLAIMS:
1. A portable anchor for use in a fall arrest protection system, said anchor comprising:

a base for abutment to a solid support structure, the base comprising a bracket that
abuts the solid support structure, said bracket being dimensioned to receive at least a portion
of the solid support structure and minimize lateral movement of the base in relation to the

solid support structure when secured thereto;

a post extending perpendicular from the base, wherein a central bore is provided

through the base and post;
at least one attachment point connected to the post for receiving a connector; and

a rod adapted to be inserted through the central bore, the rod comprising an anchoring
section at a first end of the rod for frictionally engaging a portion of the solid support structure

and a locking section at or near a second end of the rod for reversibly securing the rod to the

post.

2. The portable anchor of claim 1, further comprising a sleeve that at least partially
encircles the post and is adapted for rotation about the longitudinal axis of the post, wherein

the at least one attachment point is indirectly connected to the post through the sleeve.

3. The portable anchor of claim 2, further comprising a first annular flange positioned on

the post to vertically support the sleeve.

4. The portable anchor of claim 3, further comprising a second annular flange positioned
on the post vertically above the sleeve to minimize vertical movement of the sleeve in relation

to the post, wherein a central bore is provided in the second annular flange to accommodate

passage of the rod.

5. The portable anchor of any one of claims 1 to 4, further comprising one or more

trusses bridging the base and the post.

-10-
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6. The portable anchor of any one of claims 1 to 5, wherein the locking section of the rod

comprises threads circumnavigating the rod which can be operably engaged by a

corresponding internally threaded female substrate to draw the rod toward the base.

7. The portable anchor of claim 6, wherein the internally threaded female substrate is

selected from a hexagon nut, wing nut and handle.

8. The portable anchor of any one of claims 1 to 7, wherein the locking section of the rod

comprises one or more holes adapted to receive a cotter pin, which in operation, maintains the

rod at a set position in relation to the base.

9. The portable anchor of any one of claims 1 to 8, wherein the at least one attachment

point pivots with respect to the post.

10.  The portable anchor of any one of claims 1 to 9, wherein the at least one attachment

point comprises two attachment points.

1. The portable anchor of any one of claims 1 to 10, further comprising a supporting
element attached to the post at a position near the attachment point such that the connector

can be connected to the attachment point and received within the supporting element.

12. The portable anchor of claim 11, wherein the supporting element comprises a base
with sidewalls extending upwards from the base to form a partial enclosure, and a clearance

formed in the supporting element to accommodate the dimensions of the attachment point.
13. A fall arrest protection system comprising an anchor, said anchor comprising:

a base for abutment to a solid support structure, the base comprising a bracket that
abuts the solid support structure, said bracket being dimensioned to receive at least a portion
of the solid support structure and minimize lateral movement of the base in relation to the

solid support structure when secured thereto;

a post extending perpendicular from the base, wherein a central bore is provided

through the base and post;
-11-
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at least one attachment point connected to the post for receiving a connector; and

a rod adapted to be inserted through the central bore, the rod comprising an anchoring
section at a first end of the rod for frictionally engaging a portion of the solid support structure

and a locking section at or near a second end of the rod for reversibly securing the rod to the

post.

14.  The system of claim 13, further comprising a sleeve that at least partially encircles the
post and 1s adapted for rotation about the longitudinal axis of the post, wherein the at least one

attachment point 1s indirectly connected to the post through the sleeve.

15.  The system of claim 14, further comprising a first annular flange positioned on the

post to vertically support the sleeve.

16.  The system of claim 15, further comprising a second annular flange positioned on the
post vertically above the sleeve to minimize vertical movement of the sleeve in relation to the

post, wherein a central bore is provided in the second annular flange to accommodate passage
of the rod.

7. The system of any one of claims 13 to 16, further comprising one or more trusses

bridging the base and the post.

18.  The system of any one of claims 13 to 17, wherein the locking section of the rod

comprises threads circumnavigating the rod which can be operably engaged by a

corresponding internally threaded female substrate to draw the rod toward the base.

19.  The system of claim 18, wherein the internally threaded female substrate is selected

from a hexagon nut, wing nut and handle.

20.  The system of any one of claims 13 to 19, wherein the locking section of the rod

comprises one or more holes adapted to receive a cotter pin, which in operation, maintains the

rod at a set position in relation to the base.

-12-
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21. The system of any one of claims 13 to 20, wherein the at least one attachment point

pivots with respect to the post.

22. The system of any one of claims 13 to 21, wherein the at least one attachment point

comprises two attachment points.

23. The system of any one of claims 13 to 22, further comprising a supporting element
attached to the post at a position near the attachment point such that the connector can be

connected to the attachment point and received within the supporting element.

24.  The system of claim 23, wherein the supporting element comprises a base with
sidewalls extending upwards from the base to form a partial enclosure, and a clearance

formed in the supporting element to accommodate the dimensions of the attachment point.

25. A method of attaching the portable anchor of any one of claims 1 to 12 to a solid

support structure, the method comprising the steps of:

inserting the anchoring section of the rod between a portion of two adjacent solid

support structures, the rod passing through the central bore provided through the base and the

post; and

engaging the locking section of the rod to draw the anchoring section of the rod

towards the base until the anchoring section frictionally engages a portion of each of the

adjacent solid support structures.

-13-
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