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(57) A pivoting lifting eye (1) to enhance machine
security includes a lifting eye member (3) having an up-
per portion (5) and a lower portion (7), the upper portion
including an eye hole (9) configured to receive a lifting
hook and the lower portion including a pivot hole (11)
and a slot (13) having two ends. A pivot member (51A)

Method and apparatus for use in lifting an object

is positioned in the pivot hole while a pivot stop (51B) is
positioned within the slot. When the lifting eye member
is pivoted about the pivoting member the slot moves
about the pivot stop and the pivoting of the lifting eye
member about the pivot member is limited by the pivot
stop contacting one of the two ends of said slot.
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Description

[0001] The present invention is directed generally to
machine security and more particularly to lifting eyes for
use in lifting heavy machinery.
[0002] The transportation of heavy equipment such
as air compressors and industrial power generators of-
ten requires an easily accessible lifting eye to facilitate
the loading and unloading of the equipment onto a trans-
portation vehicle, such as a flat bed trailer. Typically, the
lifting eye is a rigid element which is either welded or
bolted to the piece of equipment. Unfortunately, the easy
access to the typical lifting eye also facilitates the theft
of equipment.
[0003] The desire to reduce theft and generally im-
prove the security of equipment has generated great in-
terest in providing lifting systems which do not facilitate
theft. One known system uses lockable trap doors to
cover the lifting eye. The trap doors provide some meas-
ure of protection but remain vulnerable to attack in the
same manner as conventional locked doors. Further-
more, the locked doors hinder the authorised used of
the lifting eye. Other conventional systems provide a re-
movable lifting eye. Removing the lifting eye inhibits
theft of equipment but also introduces safety problems.
If the removabile lifting eye is not secured properly when
reattached, the equipment may be dropped and dam-
aged.
[0004] Due to shortcomings of existing eye configura-
tions, there remains a need to provide a new lifting eye
assembly which inhibits the theft of equipment but does
not suffer from the disadvantages described above.
[0005] According to one aspect of the present inven-
tion, there is provided a lifting eye for use in lifting an
object comprising lifting eye member having an upper
portion and a lower portion, said upper portion including
an eye hole configured to receive a lifting hook; char-
acterised in that said lower portion includes a pivot hole
and a slot having two ends, there being a pivot member
positioned in said pivot hole, the lifting eye member be-
ing capable of pivoting about said pivot member and
there being a pivot stop positioned within said slot,
wherein when the lifting eye member is pivoted
about said pivot member, said slot moves about said piv-
ot stop and the pivoting of the lifting eye member about
said pivot member is limited by the pivot stop contacting
one of the two ends of said slot.
[0006] According to a second aspect of the present
invention, there is provided a method of lifting an object
using a lifting eye; characterised by the steps of rotating
a lifting eye member affixed to the object to be lifted from
a horizontal position to a vertical lifting position,affixing
a lifting mechanism to the eye member; lifting the object;
removing the lifting mechanism from the eye member
and rotating the lifting eye member from the vertical lift-
ing position to the horizontal position.
[0007] According to a third aspect of the present in-
vention, there is provided a secure lifting eye assembly
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comprising a pivoting lifting eye having a lifting eye
member having an upper portion and a lower portion,
said upper portion including an eye hold configured to
receive a lifting hook and said lower portion including a
pivot hole and a slot having two ends, a pivot member
positioned in said pivot hole, the lifting eye member be-
ing capable of pivoting about said pivot member and a
pivot stop positioned within said slot; there being a can-
opy having a slot, the canopy being positioned to cover
the lower portion of the lifting eye member; wherein
when said pivoting eye is in a vertical lifting position, said
upper portion of said lifting eye member extends through
the slot in the canopy exposing said eye hole and when
said pivoting lifting eye is in a horizontal position, said
upper portion of said lifting eye member lies within said
canopy obstructing said eye hole.

[0008] According to a fourth aspect there is provided
alifting eye member having an upper portion and a lower
portion, said upper portion including an eye hole config-
ured to receive a lifting hook and said lower portion in-
cluding at least two openings, each opening being con-
figured to receive a holding member; at least one sup-
port fixably connected to an object to be lifted, said sup-
portincluding at least two openings, each opening being
configured to receive a holding member; and at least
two holding members, each holding member passing
through an opening in said support and an opening in
said lifting eye member.

[0009] For abetter understanding of the invention and
to show the same may be carried into effect, reference
will now be made, by way of example, to the accompa-
nying drawings, in which:-

Figure 1 is an exploded view of a first embodiment
of pivoting lifting eye,

Figure 2 is an exploded view of a second embodi-
ment,

Figure 3 is a pictorial representation of third embod-
iment,

Figure 4 is a pictorial representation of a lifting eye
installed on an object to be lifted.

[0010] Although references are made below to direc-
tions such as horizontal, vertical, etc. in describing the
drawings, they are made relative to the drawings (as
normally viewed) for convenience.

[0011] Figure 1 illustrates a pivoting lifting eye 1 ac-
cording to a first embodiment including a lifting eye
member 3. The lifting eye member 3 is illustrated in both
a vertical lifting position A and in a horizontal non-lifting
position B. The lifting eye member 3 has an upper por-
tion 5 and alower portion 7. The upper portion 5 includes
an eye hole 9 which is configured to receive a conven-
tional lifting hook. The eye hold 9 may be circular, ellip-
soidal, oval or any other shape that permits passage of
a hook. The lower portion 7 includes a pivot hole 11 and
an arcuate slot 13.

[0012] The pivot hole 11 is sized to receive a pivot
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member 51A while the arcuate slot 13 is sized to receive
a pivot stop 51B. The pivot member 51A and the pivot
stop 51B may be any object that allows the lifting eye
member 3 to pivot. For example, the pivot member 51A
and the pivot stop 51B may be bolts, rods, bars, dowels
or any combination thereof. In order to improve perform-
ance, optional bushings 15A, 15B may be used in both
pivot the hole 11 and the slot 13. Locking members 57
may be used to secure the pivot member 51A and the
pivot stop 51B. The preferred locking member is a nut,
however any device suitable for securing the locking
member may be used. For example, the locking mem-
ber may be a cotter pin or a screw cap. In order to im-
prove performance, optional "bushings 15A, 15B may
be used in both the pivot hole 11 and the slot 13. The
optional bushing 15A is adapted to fit into the pivot hole
11 while the optional bushing 15B is sized to fit into the
slot 13.

[0013] The lifting member 3 is supported and attached
to the machine to be lifted by at least one support 17A.
In the preferred embodiment, two supports 17A, 17B are
used. Each support 17A, 17B has an upper portion 19
and a lower portion 21. The upper portion 19 has upper
and lower openings 23A, 23B. The upper opening 23A
is sized to receive the pivot member. In the preferred
embodiment, the pivot member 51A passes through the
upper opening 23A in support 17A, through the bushing
15A in the pivot hole 11 in the lifting member 3 and
through upper opening 23A in support 17B. The pivot
member 51A is secured with locking member 53A. The
pivot stop 51B passes through the lower opening 23B
in support of 17A, through the bushing 15B in the slot
13 in the lifting member 3 and through the lower opening
23B in support 17B. The pivot stop 51B is secured with
locking member 53B. The lower portion 21 includes
mounting holes 25 through which bolts or the like may
be used to mount the supports 17A, 17B to the object
to be lifted. Alternatively, the lower portion 25 may be
welded or adhesively mounted to the object to be lifted.
[0014] In the non-lifting configuration, the lifting eye
member 3 is in a horizontal position B. When itis desired
to lift an object, the lifting member eye 3 is pivoted ap-
proximately 90 degrees to the vertical position A. A hook
can then be inserted in to the eye hole 9, and the object
lifted. The pivot stop 51B prevents the lifting member
eye 3 from over-rotating, thereby adding stability to the
lifting eye 1. Additionally, the pivot stop 51B improves
safety by providing a second support in case of the fail-
ure of the pivot member. In the preferred embodiment,
the lower portion 7 has a larger mass than the upper
portion 5. This offset mass configuration results in the
lifting member 3 remaining in a vertical lifting position A
unless a force is applied to rotate to the horizontal po-
sition B. When not required for lifting an object, the lifting
member 3 is preferably secured in horizontal position B.
[0015] Figure 2 illustrates a second embodiment that
can be used when there is a lower threat of theft. In the
second embodiment, the pivoting lifting member 3 is re-
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placed by a fixed, non-rotating lifting member 27. The
fixed lifting member 27 has an upper portion 28 and a
lower portion 30. The upper portion 28 includes an eye
hole 9 and upper and lower openings sized to receive
holding members 55. The holding members secure the
fixed lifting member 27 to supports 17A, 17B. The hold-
ing members 55 may be any object that can be used to
secure the fixed lifting eye member 27 to the supports
17A, 17B. For example, the holding members may be
bolts, rods, bars, dowels or any combination thereof.
Locking members 57 may be used to secure the holding
members 55. The preferred locking member is a nut,
however any device suitable for securing the locking
member may be used. For example, the locking mem-
ber may be a cotter pin or a screw cap.

[0016] The rotating lifting eye 1 may include an alter-
native second lifting eye member 29 as shown in Figure
3. The second lifting eye member 29 is similar to the first
lifting eye member 3 in most respects except 'that the
second lifting eye 29 includes a second arcuate slot 31
and a second pivot stop (not shown) The use of a sec-
ond slot 31 and a second pivot stop further improves
safety and reliability in case of failure of the pivot mem-
ber or the first pivot stop. During rotation of the lifting
eye member 29, the two slots 13, 31 slide simultane-
ously about the two pivot stops.

[0017] The lifting eye 1 may be mounted to an object
39, as shown in Figure 4. The secure lifting eye assem-
bly 33 of Figure 4 includes a canopy 35 for covering the
lifting eye 1. Preferably, the canopy 35 is rotatably af-
fixed to the object 39 by hinges 37. Alternatively, the
canopy may be affixed to the object by any conventional
means allowing quick access to the underlying lifting
eye 1. The canopy 35 may include an optional handle
41. Also illustrated is a lock 43 which may be used to
secure the canopy 35 to the object 39. As shown in Fig-
ure 4, the lock 43 is built into the object 39. The arrange-
ment is shown for illustration purposes only and is not
intended to be limiting. Any suitable locking configura-
tion may be used. For example, a locking mechanism
integrated into the canopy 35 or a conventional exterior
padlock system may be used. In a preferred embodi-
ment, the canopy 35 may include a slot 45. The slot 45
is configured so that the upper portion 5 of the lifting eye
member 3 protrudes through the slot 45, fully exposing
the eye hole 9 when the lifting eye member 3 is in the
vertical lifting position A. When the lifting eye member
3isin the non-lifting horizontal position B, the upper por-
tion 5 of the lifting eye member 3 is secure under the
canopy 35. The eye hole 9 is covered by the canopy 35,
preventing its use and thereby reducing the likelihood
of theft.

Claims

1. Alifting eye (1) for use in lifting an object comprising
a lifting eye member (3) having an upper portion (5)
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and lower portion (7), said upper portion including
an eye hole (9) configured to receive a lifting hook;
characterised in that said lower portion (7) in-
cludes a pivot hole (11) and a slot (13) having two
ends, there being a pivot member (51A)positioned
in said pivot hole, the lifting eye member (3) being
capable of pivoting about said pivot member (51A),
and there being a pivot stop (51B) positioned within
said slot (13),wherein when the lifting eye member
(3) is pivoted about said pivot member (51A), said
slot (13) moves about said pivot stop (51B)and the
pivoting of the lifting eye member about said pivot
member is limited by the pivot stop contacting one
of the two ends of said slot.

A lifting eye according to claim 1, wherein said pivot
member (51A) is a bolt.

A lifting eye according to claim 1 or 2, wherein said
pivot stop (51B) is a bolt.

Alifting eye according to claim 1, 2 or 3, further com-
prising a bushing (15A) positioned in said pivot hole
(11) between said pivot member (51A) and said lift-
ing eye member (3).

A lifting eye according to any one of claims 1 to 4,
further comprising a bushing (15A) positioned in
said slot between said lifting eye member and said
pivot stop (15B).

A lifting eye according to any one of claims 1 to 5,
wherein said slot (13) has an arcuate shape.

A lifting eye according to any one of claims 1 to 6,
wherein said lifting eye member (29) has a second
slot (31) and a second pivot stop.

A lifting eye according to any one of claims 1 to 7,
further comprising a first support (17A) for connec-
tion to the object (39), wherein said pivot member
(51A) is secured to said support.

Alifting eye according to claim 8, wherein said pivot
stop (51B) is connected to said first support.

A lifting eye according to claim 8 or 9, further com-
prising a second support (17B) for connection to the
object (39) and positioned on an opposite side of
said lifting eye member from said first support.

A lifting eye according to claim 10, wherein said piv-
ot member (51A) is connected to said first and sec-
ond supports.

A lifting eye according to any one of the preceding
claims, wherein the mass of the lower portion (7) is
greater than the mass of the upper portion (5).
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13.

14.

15.

16.

17.

18.

Alifting eye according to claim 12, wherein the pivot
hole (11) is positioned in the lifting eye member so
that said lifting eye has an offset mass configura-
tion.

A lifting eye according to any one of the preceding
claims, wherein the length of the slot (13) limits the
amount of rotation of said lifting eye member (3)
around said pivot member (51A) to approximately
90 degrees.

A method of lifting an object using a lifting eye; char-
acterised by the steps of rotating a lifting eye mem-
ber (3) affixed to the object (39) to be lifted from a
horizontal position to a vertical lifting position, affix-
ing a lifting mechanism to the eye member, lifting
the object, removing the lifting mechanism from the
eye member, and rotating the lifting eye member
from the vertical lifting position to the horizontal po-
sition.

A method according to claim 15, wherein the steps
of rotating comprise rotating said lifting eye member
(3) about a pivot member (51A) in a pivot hole (11)
and a pivot stop (51B) in a slot (13).

A secure lifting eye assembly comprising a pivoting
lifting eye (1) having a lifting eye member (3) having
an upper portion (5) and a lower portion (7), said
upper portion including an eye hole (19) configured
to receive a lifting hook and said lower portion in-
cluding a pivot hole (11) and a slot (13) having two
ends, a pivot member (51A) positioned in said pivot
hole, the lifting eye member being capable of pivot-
ing about said pivot member and a pivot stop (51B)
positioned within said slot; there being a canopy
(35) having a slot (45), the canopy being positioned
to cover the lower position of the lifting eye member;
wherein when said lifting eye member extends
through the slot in the canopy exposing said eye
hole and when said pivoting lifting eye is in a hori-
zontal position, said upper portion of said lifting eye
member lies within said canopy obstructing said
eye hole.

A lifting eye (1) comprising a lifting eye member (3)
having an upper portion (5) and a lower portion (7),
said upper portion including an eye hole (9) config-
ured to receive a lifting hook and said lower portion
including at least two openings (11, 12), each open-
ing being configured to receive a holding member;
at least one support (17A) fixably connected to an
object (39) to be lifted, said support including at
least two openings, each opening being configured
to receive a holding member; and at least two hold-
ing members, each holding member passing
through an opening in said support and an opening
in said lifting eye member.
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19. A lifting eye according to claim 18, wherein one of
said openings in said lifting eye member is a hole
and one of said openings in said lifting eye member
is an arcuate slot (13).

20. A lifting eye according to claim 18, wherein all of
said openings in said lifting eye member are holes.
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