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FOLDING PALLET LATCH WITH INTEGRAL 
ROLLOUT PREVENTION 

FIELD OF THE INVENTION 

0001. The present invention generally relates to a safety 
and restraint assembly for use on vehicles utilized for the 
transport of palletized cargo. 

BACKGROUND OF THE INVENTION 

0002 The very nature of loading cargo onto airplanes, 
trailers, and other vehicles that transport palletized cargo is 
fraught with potential dangers. When pallets of cargo enter 
through cargo bay doors, there is a chance that the palletized 
cargo may inadvertently roll backwards out through the 
doors. Safety devices are available to prevent the cargo from 
rolling backwards, but quite often such safety devices must be 
manually adjusted after the cargo has passed through the 
door, then readjusted prior to entry of the next pallet of cargo, 
thus inhibiting the loading process. Other safety devices 
forego manual adjustments between pallets, but require awk 
ward maneuvering of the cargo. Such as in a direction perpen 
dicular to the direction of entry into the cargo bay, which may 
also inhibit the loading process. Still other safety devices may 
be inadvertently initiated at the wrong time by hard impacts 
with the cargo pallet. 
0003. Another danger that arises in handling cargo is a 
result of movement of the cargo during transit. Airplanes, 
boats, trailers, and other vehicles that transport cargo often 
encounter turbulence or other obstacles that cause the cargo 
bay to become jostled, often tilting the pallets from a hori 
Zontal orientation to an angled orientation, which may cause 
the pallets to slide around the cargo bay into precarious posi 
tions. Such shifting of cargo may damage the cargo as well as 
endanger the cargo handlers who subsequently unload the 
CargO. 
0004. There is a need or desire for a safety device that 
allows transition of palletized cargo into a cargo bay and 
prevents the palletized cargo from inadvertently rolling back 
wards during loading as well as during transport. There is also 
a need or desire for a safety device that provides vertical 
restraint to pallets during transport. 

SUMMARY OF THE INVENTION 

0005. A safety and restraint device consistent with the 
present invention includes a folding pallet latch with integral 
rollout prevention. In particular, the safety and restraint 
assembly for palletized cargo includes an anti-rollout com 
ponent and a folding restraint pawl. The anti-rollout compo 
nent rotates downward as force from a pallet is applied to the 
anti-rollout component during loading of pallets, and the 
anti-rollout component returns to its original position after 
the pallet has traversed entirely over the anti-rollout compo 
nent. In its original position, the anti-rollout component pref 
erably has a height that is approximately equal to or exceeds 
a height of the pallet relative to a top surface of the assembly 
and, when rotated, the height of the anti-rollout component is 
preferably level with or lower than the bottom surface of the 
pallet. In an engaged position, the restraint pawl Snaps into a 
slot in the anti-rollout component. 
0006. The anti-rollout component and the folding restraint 
pawl are both disposed within a frame having a first side and 
a second side that is opposite the first side. During loading of 
pallets, a pallet begins at the first side of the frame and travels 
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to the second side and, conversely, a pallet begins at the 
second side and travels to the first side during unloading of 
pallets. The anti-rollout component is wedge-shaped with a 
sloped surface that faces the first side of the frame. Thus, 
when a pallet approaches the sloped surface, the anti-rollout 
component is rotated downward by the force of the pallet 
moving in its travel direction. Additionally, the anti-rollout 
component is spring-loaded Such that, in a neutral non 
weight-bearing position, the anti-rollout component has a 
height that exceeds a height of the frame, and the anti-rollout 
component rotates downward during loading of pallets Such 
that, when rotated, the height of the anti-rollout component is 
reduced to being level with or lower than the bottom surface 
of the pallet, and the anti-rollout component returns to its 
neutral position once any downward force exerted by any 
pallets has been removed from the anti-rollout component. 
0007. The restraint pawl is preferably spring-loaded. 
When the restraint pawl is in a neutral disengaged position, a 
latching end of the restraint pawl is positioned between the 
sloped surface of the anti-rollout component and the first side 
of the frame, and the latching end of the restraint pawl is level 
with or lower than the height of the frame. As mentioned 
above, when the restraint pawl is in an engaged position, the 
restraint pawl Snaps into a slot in the anti-rollout component. 
The restraint pawl can be released from the slot through the 
application of pressure to the anti-rollout component. 
0008. In certain embodiments, the slot in the anti-rollout 
component may beformed between two substantially vertical 
walls each parallel with the first and second sides of the frame, 
namely a first wall that meets the sloped surface of the anti 
rollout component and a second wall positioned between the 
first wall and the second side of the frame. The first wall is 
preferably taller than the second wall. A length of the restraint 
pawl, when parallel with a length of the slot, is greater than the 
length of the slot such that the restraint pawl extends above 
the slot. The latching end of the restraint pawl is L-shaped 
and, in the engaged position, a distal end of the L-shaped 
latching end extends from above the second wall of the anti 
rollout component toward or beyond the second side of the 
frame. 
0009. The safety and restraint assembly may also include 
a mechanical toggle that locks the anti-rollout component in 
a non-obstructing position in which a height of the anti 
rollout component is level with or lower than a top surface of 
the assembly, or lower than the height of the frame. 
0010. The safety and restraint assembly is preferably 
located within a cargo bay near a door of the cargo bay, thus 
allowing transition of palletized cargo into the cargo bay and 
preventing the palletized cargo from inadvertently rolling 
backwards out through the door. The assembly is preferably 
located within a cargo bay of a vehicle utilized for transport of 
palletized cargo, Such as an aircraft, a trailer, a boat, or the 
like. 

0011. In accordance with devices consistent with the 
present invention, a safety and restraint assembly capable of 
allowing the transition of palletized cargo into a cargo bay 
while preventing the palletized cargo from inadvertently roll 
ing backwards during loading is provided. Such an assembly 
also provides vertical restraint to pallets during transport. 
0012. Other apparatus, features and advantages of the 
present invention will be or will become apparent to one 
having skill in the art upon examination of the following 
figures and detailed description. It is intended that all Such 
additional apparatus, features and advantages be included 
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within this description, be within the scope of the present 
invention, and be protected by the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 depicts a safety and restraint assembly in a 
cargo loading configuration. 
0014 FIG. 2 is a side view of a safety and restraint assem 
bly in a cargo loading configuration. 
0015 FIG.3 is a side view of a safety and restraint assem 
bly beneath a pallet in a cargo loading configuration. 
0016 FIG. 4 is a side view of a safety and restraint assem 
bly illustrating an anti-rollout feature. 
0017 FIG. 5 depicts a safety and restraint assembly in a 
cargo off-loading configuration. 
0018 FIG. 6 is a side view of a safety and restraint assem 
bly in a cargo unloading configuration with a toggle engaged. 
0019 FIG. 7 depicts a safety and restraint assembly in a 
cargo transport configuration. 
0020 FIG. 8 is a side view of a safety and restraint assem 
bly in a cargo transport configuration. 

DETAILED DESCRIPTION OF THE INVENTION 

0021 Reference will now be made in detail to an imple 
mentation in accordance with methods, systems, and articles 
of manufacture consistent with the present invention as illus 
trated in the accompanying drawings. The same reference 
numbers may be used throughout the drawings and the fol 
lowing description to refer to the same or like parts. 
0022. A safety and restraint assembly consistent with the 
present invention allows the transition of palletized cargo into 
a cargo bay while preventing the palletized cargo from inad 
Vertently rolling backwards during loading, and further pro 
vides vertical restraint to pallets during transport. The assem 
bly can be used on aircraft, trailers, boats, and other vehicles 
utilized for the transport of palletized cargo. More particu 
larly, the assembly can be located within a cargo bay, near a 
door of the cargo bay, and can allow palletized cargo to be 
transported into the cargo bay while simultaneously prevent 
ing the palletized cargo from inadvertently rolling backwards 
out through the door. 
0023 Referring to FIG. 1, an illustrative safety and 
restraint assembly is depicted at 20. Arrow 22 indicates the 
direction in which pallets travel during the loading of cargo 
into the cargo bay. The assembly 20 includes a wedge-shaped 
anti-rollout component 24 that will rotate downward about 
axis 23 and out of the way during loading of pallets. The 
anti-rollout component 24 is disposed within a frame 26. 
During the loading of cargo in the direction of arrow 22, the 
palletized cargo first approaches a first side 28 of the frame 26 
and travels across the assembly 20 toward a second side 30 of 
the frame 26. 
0024. The anti-rollout component 24 is spring-loaded 
Such that in its original or neutral non-weight-bearing posi 
tion the anti-rollout component 24 protrudes above a top 
surface of the assembly 20, as illustrated in FIG. 2. The top 
surface of the assembly 20 can be defined by a top surface of 
the frame 26 in which the anti-rollout component 24 is dis 
posed. The height of the anti-rollout component 24 is deter 
mined by a highest point of the anti-rollout component 24 in 
any position. 
0025. The anti-rollout component 24 has a sloped surface 
32 facing the first side 28 of the frame 26. Thus, during 
loading when a pallet 34 traveling in the direction indicated 
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by arrow 22 approaches the anti-rollout component 24, the 
pallet 34 encounters the sloped surface 32 and the force from 
the pallet 34 proceeds to push the anti-rollout component 24 
downward, as illustrated in FIG. 3. Because of the sloped 
surface 32, the anti-rollout component 24 rotates downward 
as a result of forces exerted in the same direction as pallet 
travel during loading of the pallets, thus obviating any need to 
change the course of travel of the pallets. Furthermore, the 
sloped interface between the anti-rollout component 24 and 
the pallet 34 provides for a smooth transition between the 
original position and the downward-rotated position of the 
anti-rollout component 24, which obviates any need to ini 
tiate the rotation of the anti-rollout component 24 with a hard 
impact by the cargo pallet 34. When rotated downward, the 
height of the anti-rollout component 24 is reduced to being 
level with or lower than the bottom surface of the pallet 35, 
which allows the pallet 34 to smoothly pass over the assembly 
20 without interrupting the loading process. 
0026. Once any downward forced exerted by any pallets 
has been removed from the anti-rollout component 24, 
namely after the pallet 34 has traversed entirely over the 
anti-rollout component 24, the spring-loaded anti-rollout 
component 24 returns to its original or neutral position and 
blocks the cargo 34 from backing up, as shown in FIG. 4. The 
anti-rollout component 24 may remain in its original position 
during transport, thus providing lateral or aft restraint to the 
pallet 34. 
(0027. As illustrated in FIGS. 1 and5, the assembly 20 may 
include a mechanical toggle 50 that locks the anti-rollout 
component 24 in a non-obstructing position in which the 
height of the anti-rollout component 24 is level with or lower 
than the bottom surface of the pallet 35. This non-obstructing 
position is particularly suitable for pallet off-loading, which 
entails transporting pallets in the direction of arrow 36 in 
FIGS. 5 and 6. More particularly, during the unloading pro 
cess in the direction of arrow 36, the palletized cargo first 
approaches the second side 30 of the frame 26 and travels 
across the assembly 20 toward the first side 28 of the frame, 
and Subsequently out the door of the cargo bay. 
0028. The assembly 20 may also include a folding 
restraint pawl 38 to provide vertical restraint to adjacently 
located pallets during transport. FIGS. 1 and 7 depict a fold 
ing restraint pawl 38 disposed within the frame 26 in disen 
gaged and engaged positions, respectively. The restraint pawl 
38 may be akinto those used in military and commercial style 
pallet restraints, with additional interlocking features with the 
anti-rollout component 24, as explained below. 
0029 When the restraint pawl 38 is in a neutral disengaged 
position, as depicted in FIG. 1, a latching end 40 of the 
restraint pawl 38 is positioned between the sloped surface 32 
of the anti-rollout component 24 and the first side 28 of the 
frame 26, and the latching end 40 of the restraint pawl 38 is 
level with or lower than the height of the frame 26. The 
restraint pawl 38 may be engaged by raising the restraint pawl 
38 upward and snapping the restraint pawl 38 into a slot 42 in 
the anti-rollout component 24. The slot 42 is formed between 
two substantially vertical walls each parallel with the first and 
second sides 28, 30 of the frame 26. As best illustrated in FIG. 
4, a first wall 44 meets the sloped surface 32 of the anti-rollout 
component 24 and a second wall 46 is positioned between the 
first wall 44 and the second side 30 of the frame 26. The first 
wall 44 is preferably taller than the second wall 46. 
0030. As depicted in FIGS. 4, 7 and 8, when the restraint 
pawl 38 is in the engaged position, a length (or height) of the 
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restraint pawl 38 when parallel with a length (or height) of the 
slot 42 is greater than the length of the slot 42 such that the 
restraint pawl 38 extends above the slot 42. Furthermore, the 
latching end 40 of the restraint pawl 38 is preferably L-shaped 
Such that, in the engaged position, a distal end 48 of the 
latching end 40 extends from above the second wall 46 of the 
anti-rollout component 24 toward or beyond the second side 
30 of the frame 26. In the engaged position, the latching end 
40 of the restraint pawl 38 is designed to provide vertical 
restraint to pallets 34 during transport, as shown in FIG. 8. 
0031. Like the anti-rollout component 24, the restraint 
pawl 38 may also be spring-loaded. The restraint pawl 38 may 
be released from the slot 42 in the anti-rollout component 24 
through the application of pressure to the anti-rollout com 
ponent 24. Such as by stepping on the anti-rollout component 
24 to allow the restraint pawl 38 to return to its disengaged 
position for pallet off-loading, as depicted in FIG. 5. 
0032. The foregoing description of an implementation of 
the invention has been presented for purposes of illustration 
and description. It is not exhaustive and does not limit the 
invention to the precise form disclosed. Modifications and 
variations are possible in light of the above teachings or may 
be acquired from practicing the invention. The scope of the 
invention is defined by the claims and their equivalents. 
What is claimed is: 
1. A safety and restraint assembly for palletized cargo, the 

assembly comprising: 
a wedge-shaped, spring-loaded, anti-rollout component 

that rotates downward as force from a pallet is applied to 
the anti-rollout component during loading of pallets, and 
the anti-rollout component returns to its original posi 
tion after the pallet has traversed entirely over the anti 
rollout component; and 

a folding restraint pawl; 
wherein, in an engaged position, the restraint pawl Snaps 

into a slot in the anti-rollout component. 
2. The safety and restraint assembly of claim 1, wherein the 

anti-rollout component rotates downward in response to a 
force moving in the same direction as pallet travel during 
loading of pallets. 

3. The safety and restraint assembly of claim 1, wherein, in 
its original position, the anti-rollout component has a height 
that is approximately equal to or exceeds a height of the pallet 
relative to a top surface of the assembly and, when rotated, the 
height of the anti-rollout component is level with or lower 
than the bottom surface of the pallet. 

4. The safety and restraint assembly of claim 1, wherein the 
restraint pawl is spring-loaded. 

5. The safety and restraint assembly of claim 1, wherein the 
restraint pawl is released from the slot in the anti-rollout 
component through the application of pressure to the anti 
rollout component. 

6. The safety and restraint assembly of claim 1, further 
comprising a mechanical toggle that locks the anti-rollout 
component in a non-obstructing position in which a height of 
the anti-rollout component is level with or lower than a bot 
tom surface of the pallet. 

7. The safety and restraint assembly of claim 1, wherein the 
assembly is located within a cargo bay near a door of the cargo 
bay. 

8. The safety and restraint assembly of claim 7, wherein the 
assembly allows transition of palletized cargo into the cargo 
bay and prevents the palletized cargo from inadvertently roll 
ing backwards out through the door. 
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9. The safety and restraint assembly of claim 1, wherein the 
assembly is located within a cargo bay of a vehicle utilized for 
transport of palletized cargo. 

10. The safety and restraint assembly of claim 1, wherein 
the assembly is located within an aircraft. 

11. The safety and restraint assembly of claim 1, wherein 
the assembly is located on a trailer. 

12. The safety and restraint assembly of claim 1, wherein 
the assembly is located within a boat. 

13. A safety and restraint assembly for palletized cargo, the 
assembly comprising: 

a frame having a first side and a second side opposite the 
first side, wherein a pallet begins at the first side and 
travels to the second side during loading of pallets and, 
conversely, a pallet begins at the second side and travels 
to the first side during unloading of pallets; 

an anti-rollout component disposed within the frame, the 
anti-rollout component having a sloped surface facing 
the first side of the frame, the anti-rollout component 
being spring-loaded such that, in a neutral non-weight 
bearing position, the anti-rollout component has a height 
that exceeds a height of the frame, and the anti-rollout 
component rotates downward during loading of pallets 
such that, when rotated, the height of the anti-rollout 
component is reduced to being level with or lower than 
the bottom surface of the pallet, and the anti-rollout 
component returns to its neutral position once any down 
ward force exerted by any pallets has been removed from 
the anti-rollout component; 

a folding restraint pawl disposed within the frame, when 
the restraint pawl is in a neutral disengaged position, a 
latching end of the restraint pawl is positioned between 
the sloped surface of the anti-rollout component and the 
first side of the frame, and the latching end of the 
restraint pawl is level with or lower than the height of the 
frame; 

wherein, in an engaged position, the restraint pawl Snaps 
into a slot in the anti-rollout component. 

14. The safety and restraint assembly of claim 13, wherein 
the slot in the anti-rollout component is formed between two 
substantially vertical walls each parallel with the first and 
second sides of the frame, a first wall that meets the sloped 
Surface of the anti-rollout component and a second wall posi 
tioned between the first wall and the second side of the frame, 
the first wall being taller than the second wall. 

15. The safety and restraint assembly of claim 14, wherein 
a length of the restraint pawl, when parallel with a length of 
the slot, is greater than the length of the slot such that the 
restraint pawl extends above the slot. 

16. The safety and restraint assembly of claim 14, wherein 
the latching end of the restraint pawl is L-shaped and, in the 
engaged position, a distal end of the L-shaped latching end 
extends from above the second wall of the anti-rollout com 
ponent toward or beyond the second side of the frame. 

17. The safety and restraint assembly of claim 13, wherein 
the restraint pawl is spring-loaded. 

18. The safety and restraint assembly of claim 13, wherein 
the restraint pawl is released from the slot in the anti-rollout 
component through the application of pressure to the anti 
rollout component. 

19. The safety and restraint assembly of claim 13, further 
comprising a mechanical toggle that locks the anti-rollout 
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component in a non-obstructing position in which the height 
of the anti-rollout component is level with or lower than the 
height of the frame. 

20. The safety and restraint assembly of claim 13, wherein 
the assembly is located within a cargo bay of a vehicle utilized 
for transport of palletized cargo. 

k k k k k 
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