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A LOCKING ASSEMBLY THAT LOCKS A CARGO NET TO A PALLET

FIELD OF INVENTION

[0001] This invention relates to a method and system of securing cargo, in
particular a method and system for preventing access to cargo during

transportation.

BACKGROUND OF INVENTION

[0002] Conventional methods and systems of securing cargo for freight
forwarding typically uses a network of bands to secure cargo onto a pallet. This

may raise security issues during transportation.
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SUMMARY OF INVENTION

[0003] In the light of the foregoing background, it is an object to provide an

alternate system for secure transportation of cargo.

[0004] Accordingly, one example embodiment, in one aspect, is a locking
assembly that locks a cargo net to a pallet, the locking assembly comprising: an
anchor that includes: a base member having a neck with a first hole and a
second hole, a body with a third hole, and two feet that slides into a channel
formed in the pallet, a bolt having a head and two parallel protrusions that extend
outwardly from the head, that create a gap that receives the neck, and that have
a fourth hole on each of the protrusion, and a spring that is positioned in the first
hole of the neck and that biases the bolt between a locked position in which the
base member is prevented from sliding in the channel and an unlocked position
in which the base member slides in the channel; a retaining ring that locks to
both the cargo net and the third hole in the body of the base member; and a
cable tie that fits through the second hole in the base member and the fourth
hole in the bolt and prevents the bolt from moving from the locked position to the
unlocked position.
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BRIEF DESCRIPTION OF FIGURES

[0005] Fig. 1a is a perspective view of a locking assembly locking a cargo net

to a pallet in accordance with an example embodiment.

[0006] Fig. 1b is an enlarged partial view of the dashed circle in Fig. 1a in

accordance with an example embodiment.

[0007] Fig. 2a shows a perspective view of an anchor in a locked position in

accordance with an example embodiment.

[0008] Fig. 2b shows a perspective view of the anchor in an unlocked position

in accordance with an example embodiment.

[0009] Fig. 3 shows an exploded view of the anchor in accordance with an

example embodiment.

[0010] Fig. 4 shows a perspective view of a retaining ring in accordance with

an example embodiment.

[0011] Fig. 5 shows a perspective view of a cable tie in accordance with an

example embodiment.

[0012] Fig. 6 shows a method to lock a cargo net to a pallet in accordance with

an example embodiment.
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DETAILED DESCRIPTION

[0013] Referring now to Fig. 1a, an example embodiment relates to a locking
assembly 130 that locks a cargo net 110 to a pallet 120. Cargo is located on the

pallet 120 and covered with the cargo net 110.

[0014] The cargo net 110 is a net to secure cargo to prevent it from shifting
during transport, as well as to deter theft. Cargo nets can have various sizes and
shapes and include holes of various sizes and shapes. In one example
embodiment, the cargo net 110 includes holes that prevent foreign objects from
accessing the cargo. In one example embodiment, the cargo net 110 is made
from polyester and the hole size is approximately 1cm x 1cm (though holes with
different sizes can also be used). A plurality of openings 111 are positioned at a
periphery or edge of the cargo net 110. Each locking assembly 130 is adapted to
couple to one of the openings 111 and also adapted to lock to a channel 121

formed in the pallet 120 beneath the cargo.

[0015] In an example embodiment, a vertical elastic band 112 extends
substantially vertically from a bottom corner to a middle of a vertical edge. This
orientation of the vertical elastic bands allows the cargo net 110 to accommodate
a range of cargo heights and shapes. Two horizontal elastic bands 113 are
running substantially horizontally from the bottom corner to one-third point of two
horizontal edges. The three elastic bands stretch respectively across three
edges of the bottom corner such that the cargo is secured tightly around the

corner to prevent foreign objects to be inserted therethrough.

[0016] Referring to Fig. 1b, the locking assembly 130 comprises an anchor 133,

a retaining ring 131, and a cable tie 132.

[0017]  Still referring to Fig. 1b, the channel 121 comprises a plurality of neck
portions 122 and open portions 123. The neck portions 122 and the open
portions 123 are distributed around the channel 121 in a repeating pattern of

semicircles and straight lines as shown. The open portion has a width same as
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that of the channel. The neck portion has an upper part of the channel narrowing

inwardly.

[0018] In one example embodiment, during cargo transportation, cargo is set
onto the pallet 120 and covered by both a traditional network cover and the
cargo net 110. The traditional network cover may be a conventional network of
fabric bands that are used to hold the cargo in place, and contain large open
areas. The cargo net 110 can be either inside or outside the traditional network
cover. The fine holes of the cargo net ensure that a user can still see the cargo
inside while covered. One skilled in the art will appreciate that cargo can be

secured with a cargo net with or without a traditional network cover.

[0019] As shown, the locking assembly 130 is provided locks or secures the
cargo net 110 to the pallet 120. A base member 141 of the locking assembly 130
engages the channel 121. The retaining ring 131 locks to both the opening 111
of the cargo net 110 and the hole of the base member 141. A cable tie 132 fits
through holes in the base member 141 and in the bolt 151 and prevents the bolt
151 from moving from a locked position to an unlocked position. In the locked
position, the locking assembly 130 is locked onto the pallet 120 and cannot be

removed with destroying the locking assembly or the pallet 120.

[0020] In one example embodiment, the bolt, the spring, and the base member
are fitted together such that they are not separable or removable without

destroying the locking assembly.

[0021] Fig. 2a shows a perspective view of the anchor 133 in a locked position
134. In the locked position the base member 141 is prevented from sliding in the

channel.
[0022] Fig. 2b shows a perspective view of the anchor 133 in an unlocked
position 135. In the unlocked position the base member can slide in the channel.

[0023] In one example embodiment, two parallel protrusions 153 include outer

walls 157 that protrude outwardly. When in the unlocked position, shown in Fig.
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2b, with an external force applied on the head 152, the bolt 151 moves up from
the base member 141, and the outer walls 157 disengage the channel, such that
the feet 147 can fit into the open portion of the channel and the neck 142 can fit
into the neck portion. Then referring to Fig. 1b, the anchor 133 is removable to
the channel 121 and can slide along the channel 121. When the feet slide to the
neck portion 122 and the neck slides to the open portion 123, the external force
is withdrawn, and the bolt 151 moves back to the locked position. The outer walls
engage the open portion 123 of the channel 121, such that the anchor 133 is
prevented from being moving along the pallet 120. The feet at the neck portion
prevent the anchor from being removed from the channel 121 of the pallet 120
without destroying the anchor or the channel. In one embodiment, the width of

the out wall is same as that of the channel.

[0024] Fig. 3 shows an exploded view of the anchor 133. The anchor 133
includes a base member 141, a bolt 151, a spring 161, and a pin 171. The base
member 141 has a neck 142 with a first hole 143 and a second hole 144, a body
145 with a third hole 146, and at least two feet 147 that slides into the channel
121 formed in the pallet 120. The bolt 151 has a head 152 and two parallel
protrusions 153 that extend outwardly from the head. Each of the parallel
protrusion 153 have a fourth hole 155. The two parallel protrusions 153 create a
gap 154 that receives the neck 142. The neck 142 has a width fitting into the
neck portion 122 of the channel 121. The feet 147 have width fitting into the
open portion of the channel 121 but narrower than the width of the neck portion
122. Such that the anchor 133 cannot be removed when the feet are located at

the neck portion without destroying the channel or the anchor.

[0025] Also referring to Fig. 3, the spring 161 is positioned in the first hole 143
of the neck 142. The spring 161 biases the bolt 151 between the locked position
134 and the unlocked position 135. The pin 171 fits through a fifth hole 156 on
the bolt such that one end of the spring 161 engages against a top end 148
adjacent to the first hole 143 and another end of the spring 161 engages against
the pin 171.
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[0026] In one example embodiment, the bolt 151, the spring 161, and the base
member 141 connect together such that they are not separable or removable
without destroying the anchor 133. In one example embodiment, a bottom end of
the first hole has a recess to receive the pin when the bolt is in the locked
position. In one example embodiment, the base member further includes two
pairs of guards 149. One pair of guard is located on a fore-end of the base
member, and another pair is located between the neck and the third hole 146.
The two pairs of guards 149 prevent the base member from sliding back and
forth relative to the bolt. Moreover, the neck 142 and the gap 154 have widths
narrower than a width of the pairs of the guard. In this way, the guard protects
the connection among the bolt 151, the spring 161, and the base member 141

from being inserted and destroyed by foreign thin objects.

[0027] In one example embodiment, when the bolt is in the locked position 134,
the fourth hole 155 in the bolt aligns with the second hole 144 in the base
member 141. The cable tie 132 can then fit through the second hole 144 in the
base member 141 and the fourth hole 155 in the bolt 151. The cable tie 132
locks the bolt 151 and the base member 141 together and prevents the bolt 151
from moving up from the locked position 134 to the unlocked position 135. The
bolt and the base member cannot be separated without destroying the cable tie

after the cable tie is tied.

[0028] In one example embodiment, as shown in Fig. 3, the spring 161 has a
rectangle shape from a side view. The first hole 143 in the base member 141
also has a rectangle shape from a side view, and the rectangle shape of the

spring fits within the rectangle shape of the first hole 143.

[0029] In one example embodiment, the spring is in an uncompressed position
when the bolt is in the locked position. With the external force, the spring is in a
compressed position, biasing the bolt 151 away from the base member 141 into

the unlocked position.
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[0030] In one example embodiment, Fig. 4 shows the retaining ring 131 that
includes two half-rings 301 that are pivotally connected at a pivot or hinged end
302. One free end of one half-ring includes a bore 303, and one free end of
another half-ring includes a head portion 304. The head portion 304 can be
installed in the bore 303.

[0031] In one example embodiment, the retaining ring is self-locking and
cannot be unlocked without destroying the retaining ring. For example, once the
two ends are connected together, they cannot be removed or decoupled without

destroying the retaining ring.

[0032] In one example embodiment, Fig. 5 shows the cable tie 132 that
includes a flexible tape section 401 and a head 403 of the cable tie. The flexible
tape section 401 engages with a pawl 402 in the head 403 to form a ratchet so

that as the free end of the tape section is pulled the cable tie tightens.

[0033] In one example embodiment, the cable tie 132 is self-locking, and
cannot be unlocked without destroying the cable tie. In one example
embodiment, each cable tie has a length that can only lock one anchor. As such,
each cable tie locks to a single anchor. Since each locking assembly includes its
own cable tie and retaining ring, individual locking assemblies can be removed or
replaced from the cargo net and pallet without disturbing or involving other

locking assemblies also locked to the pallet and cargo net.

[0034] Now referring to Fig. 6, in one example embodiment of the invention, a

method of using above described locking assembly is provided.

[0035] Block 501 states provide a locking assembly comprising an anchor to
engage with the pallet, that includes a base member having a neck with a first
hole and a second hole, a body with a third hole, and two feet that slide into a
channel formed in the pallet; a bolt having a head and two parallel protrusions
that extend outwardly from the head, that create a gap that receives the neck,

and that have a fourth hole on each of the protrusions; and a spring that is
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positioned in the first hole of the neck and that biases the bolt between a locked
position in which the base member is prevented from sliding in the channel and

an unlocked position in which the base member slides in the channel.

[0036] In one example embodiment, the channel comprises a plurality of neck
portions and open portions. The neck portion has an upper part of the channel
narrowing inwardly. When applying an external force applied on the head, the
bolt moves up from the base member, and disengages the channel. In this
position, the feet can fit into the open portion of the channel and the neck can fit
into the neck portion of the channel. The anchor is removable to the channel and
enabled to slide along the channel. When the feet slide to the neck portion and
the neck slides to the open portion, the external force is withdrawn. The bolt
moves back and engages the open portion, such that the anchor is prevented
from being moving along the channel. The feet at the neck portion prevent the
anchor from being removed from the channel without destroying the anchor or

the channel.

[0037] Block 502 states provide a retaining ring that locks to both the cargo net
and the third hole in the body of the base member.

[0038] In one example embodiment, the retaining ring has two half-rings that
permanently connect together when the ends are locked together. One of the
half-ring goes through the cargo net and the third hole and then locks with an
end of the other half-ring. The self-locking retaining ring cannot be unlocked

without destroying the retaining ring.

[0039] Block 503 states provide a cable tie that fits through the second hole in
the base member and the fourth hole in the bolt and prevents the bolt from

moving from the locked position to the unlocked position.

[0040] When the bolt is in the locked position, the fourth hole in the bolt aligns
with the second hole in the base member. In one example embodiment, the

cable tie includes a flexible tape section and a head with a pawl. The flexible
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tape section then fits through the second hole and the fourth hole. Such that the

bolt is prevented from moving up from the base member.

[0041] In one example embodiment, the anchor further includes a pin that fits
through a fifth hole on the bolt. One end of the spring engages against a top end
adjacent the first hole and another end of the spring engages against the pin. In
one example embodiment a bottom end of the first hole has a recess to receive
the pin when the bolt is in the locked position. The bolt, the spring and the base
member are fitted together such that they are not separable or removable
without destroying the anchor.

[0042] In one example embodiment, the bolt and the base member cannot be

separated without destroying the cable tie after the cable tie is tied.

[0043] In one example embodiment, each of the two parallel protrusions of the
bolt have an outer wall protruding outwardly. When applying an external force
applied on the head, the outer walls disengage the channel. Such that the feet
can fit into the open portion of the channel and the neck can fit into the neck
portion. The anchor is removable to the channel and enabled to slide along the
channel. When the feet slide to the neck portion and the neck slides to the open
portion, the external force is withdrawn. The bolt is in the locked position and the
outer walls engage channel, such that the anchor is prevented from being
moving along or being removed from the channel without destroying the anchor
or the channel.

[0044] In one exemplary embodiment, the locking assembly 130 is provided in
a predetermined set, and each individual retaining ring 131, cable tie 132 and
the anchor 133 has identical identifier for a user or a machine to identify whether
locking assembly 130 belong to the predetermined set or not. The identifier can
be a serial number, a barcode, an RFID, or other identifiers that allow a user to

identify using human eyes or through a specific machine.

10
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[0045] As used herein, “cargo” are goods or produce being conveyed by ship,

land, or aircraft.

[0046] As used herein, a “pallet” is a flat transport structure that supports
cargo in a stable fashion while being lifted by a forklift, pallet jack, front loader,

work saver, or other jacking device, or a crane.

[0047] The exemplary embodiments of the present invention are thus fully
described. Although the description referred to particular embodiments, it will be
clear to one skilled in the art that the present invention may be practiced with
variation of these specific details. Hence this invention should not be construed

as limited to the embodiments set forth herein.

11



CLAIMS

What is claimed is:

1. A locking assembly that locks a cargo net to a pallet, the locking assembly
comprising:
an anchor that includes:

a base member having a neck with a first hole and a second
hole, a body with a third hole, and two feet that slides into a
channel formed in the pallet,

a bolt having a head and two parallel protrusions that extend
outwardly from the head, that create a gap that receives the neck,
and that have a fourth hole on each of the protrusion, and

a spring that is positioned in the first hole of the neck and
that biases the bolt between a locked position in which the base
member is prevented from sliding in the channel and an unlocked
position in which the base member slides in the channel;

a retaining ring that locks to both the cargo net and the third hole in the body
of the base member; and

a cable tie that locks the base member and the bolt together through the
second hole in the base member and the fourth hole in the bolt and prevents the

bolt from moving from the locked position to the unlocked position.

2. The locking assembly according to claim 1, wherein when the bolt is in the
locked position, the fourth hole in the bolt aligns with the second hole in the base

member.

3. The locking assembly according to claim 1, wherein the spring is in a
compressed position when the bolt is in the unlocked position, and the spring is

in an uncompressed position when the bolt is in the locked position.

12



4. The locking assembly according to claim 1, wherein the cable tie is self-locking

and cannot be unlocked without destroying the cable tie.

5. The locking assembly according to claim 1, wherein the retaining ring is self-

locking and cannot be unlocked without destroying the retaining ring.

6. The locking assembly according to claim 1, wherein the spring has a rectangle
shape from a side view, the first hole in the base member has a rectangle shape
from a side view, and the rectangle shape of the spring fits within the rectangle

shape of the first hole.

7. The locking assembly according to claim 1, wherein the anchor further
includes a pin that fits through a fifth hole on the bolt such that one end of the
spring engages against a top end adjacent to the first hole and another end of

the spring engages against the pin.

8. The locking assembly according to claim 7, wherein the bolt, the spring, and
the base member connect together such that they are not separable or

removable without destroying the anchor.

9. The locking assembly according to claim 1, wherein the bolt and the base
member cannot be separated without destroying the cable tie after the cable tie

is tied.

10. The locking assembly according to claim 1, wherein the two parallel
protrusions include outer walls that protrude outwardly, the outer walls engage
the pallet and prevent the anchor from moving in a channel of the pallet when the
bolt is in the locked position, and the outer walls disengage the pallet to enable

the anchor to slide in the channel when the bolt is in the unlocked position.

13



11. A locking assembly that locks a cargo net to a pallet, the locking assembly
comprising:
an anchor that removably locks to the pallet and includes:
a base member having two feet that extend outwardly from
two opposing side walls, a first hole, a second hole, and a third hole,
a bolt having two spaced apart protrusions that have a fourth
hole on each of the protrusion, that form a gap therebetween, and
that slidably receive the base member, and
a spring that is positioned in the first hole of the base
member and that biases the bolt between a locked position in which
the bolt engages the pallet and prevents the anchor from moving in
a channel of the pallet and an unlocked position in which the bolt
moves and disengages the pallet to enable the anchor to slide in
the channel;
a self-locking retaining ring that locks around an opening in the cargo net
and the third hole in the base member; and
a self-locking cable tie that locks the base member and the bolt together
through the fourth hole in the bolt and the second hole in the base member when
the bolt is in the locked position and prevents the bolt from moving from the

locked position to the unlocked position.

12. The locking assembly according to claim 11, wherein when the bolt is in the
locked position, the fourth hole in the bolt aligns with the second hole in the base

member.

13. The locking assembly according to claim 11, wherein when the bolt is in the
unlocked position, the spring in the first hole is in a compressed position; when
the bolt is in the locked position, the spring in the first hole is in an uncompressed

position.
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14. The locking assembly according to claim 11, wherein the anchor further
includes a pin that fits through a fifth hole on the bolt, such that one end of the
spring engages against a top end of the first hole and another end of the spring

engages against the pin.

15. The locking assembly according to claim 14, wherein the bolt, the spring and
the base member are fitted together such that they are not separable or

removable without destroying the anchor.

16. The locking assembly according to claim 11, wherein the bolt and the base
member cannot be separated without destroying the cable tie after the cable tie

is tied.

17. A method to lock a cargo net to a pallet, comprising:
providing a locking assembly comprising:
an anchor to engage with the pallet, that includes:

a base member having a neck with a first hole and a second
hole, a body with a third hole, and two feet that slide into a channel
formed in the pallet,

a bolt having a head and two parallel protrusions that extend
outwardly from the head, that create a gap that receives the neck,
and that have a fourth hole on each of the protrusions, and

a spring that is positioned in the first hole of the neck and
that biases the bolt between a locked position in which the base
member is prevented from sliding in the channel and an unlocked
position in which the base member slides in the channel;

providing a retaining ring that locks to both the cargo net and the third hole
in the body of the base member; and

providing a cable tie that locks the base member and the bolt together
through the second hole in the base member and the fourth hole in the bolt and

prevents the bolt from moving from the locked position to the unlocked position.
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18. The method according to claim 17, wherein the anchor further includes a pin
that fits through a fifth hole on the bolt, such that one end of the spring is put
against a top end of the first hole and another end of the spring is put against the
pin; a bottom end of the first hole has a recess to receive the pin when the bolt is
in the locked position; the bolt, the spring and the base member are fitted
together such that they are not separable or removable without destroying the

anchor.

19. The method according to claim 17, wherein the bolt and the base member

cannot be separated without destroying the cable tie after the cable tie is tied.

20. The method according to claim 17, wherein each of the two parallel
protrusions have an outer wall protruding outwardly, such that when the bolt is in
the locked position, each outer wall engages the pallet and prevents the anchor
from moving in a channel of the pallet, and when the bolt is in the unlocked
position each outer wall disengages the pallet to enable the anchor to slide in the

channel.
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