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ABSTRACT
An apparatus for automatically gripping and retaining cargo on a platform
includes spaced apart hooks for retation from retracted positions beneath the platform to
extended, cargo engaging positions, in which the hooks engage opposite sides or ends of the
cargo; a pivot arm rotatably mounted in the platform and normally extendihg above the
platform, the arm being moved downwardly by the cargo to operate linkage aSsemblieS which
cause the hooks to rotate upwardly to the cargo engaging positions. The hooks are returned to

the retracted positions by foot pedal operated levers beneath the platform.
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' CARGO RETAINING APPARATUS

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

This invention relates to an apparatus for fetaining cargo on a platform.

The apparatus described herein was designed for use on a container trailer of the type
used to load baggage on an aircraft. Such a trailer 1s described 1n United States Patent No.
4,049,286, issued to G. W. Francis, Jr. on September 20, 1977. As mentioned in the Francis
patent, because the containers have a relatively large height to width ratio, the baggage .
containers must be firmly latched in position to prevent both horizontal and vertical‘
movement.

DISCUSSION OF THE PRIOR ART

Of course the need for firmly latching a load in position is not limited to baggage
trailers. Loads on trucks, and in tractor trailers and other vehicles are often locked in position
to prevent shifting during travel. Examples of meohanisms for latching loads in position are
disclosed in United States Patents Nos. 3,399,921, 1ssued to P. E. Frost et al on September 3,
1068; 3,778,012, 1ssued to R.J. Femeﬁdez on December 11, .1973; 3,810,534? 1ssued to E.
Peete, Jr. on May 14, 1974; 4,415,298, 1ssued to W. Voight on November 15, 1983; .

' _4,696,609, 1ssued to S.C. 'Cole on September 29, 1987; 5,109,971, issued to F. Riner on May
5, 19'92 and 5,575,599, issued to J. A. Conlee et al on November 19, 1996.

For the most part, the patented devices, including the Francis assembly, are not fully
automatic, are somewhat complieated or do not eﬁgage oppostte sides of a load for latching
the load in position. As mentioned above, it 1s important to engage a load at opposite sides to

limit or prevent horizontal movement, and, in most cases, to also limit or prevent vertical
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movement of the load. While the Francis'a35emb1y 1s adapted to engage opposite sides of a -

container, the'assembly 1s not automatic, 1.e. 1t 1s necessary to operate a crank manually in

order to effect latching. Thus, a need still exists for a fully automatic mechanism or apparatus

for retaihing cargo on a plzitform which is actuated by loading of the cargo onto the platfdrm.
GENERAL DESCRIPTION OF THE INVENTION

An object of the present invention is to meet the above defined need by providing a
fully aut‘omatic apparatus for holding cargo in position on a platform Which, whcn actuated by
lo\ading of the cargo onto the platform, engages opposite sides of the cargo.

In broadest terrhs, the invention 1s an apparatus for retaining cargo on a platform
comprising:

(a) a pair of spaced apart retaining means 1n said platform for movement between
a retracted position below a top of said platform and an extended position above said top
surface of the platform;

(b)  pivot arm means 1n said platform normally projecting above the top of the
platform for downward movement when engaged by cargo placed on the platform; and

(c) linkage means connecting said pair of retaining means to said pivot arm means
for causing said retaining means to move from the retracted position to an extended position
to engage the cargo at spaced apart locations for retaining the cargo on the platform.

In a preferred form, the apparatus, which is intended for use with a container platform
having a top surface defined by rollers, includes a small arm pivotally mounted at the center
of the platform and a roller in the frame normally proj ecting. above the platform. When the
roller 1s contacted by a container sliding onto the platform, 1t causes pivoting of the arm,
actuating a pair of linkage assemblies which bias two hooks upwardly. A first of the hooks

(in front of the container in the direction of container movement) pops up into position in the
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path of travel of the container. Tﬁe other hook is held down by the container. As the front
end of the container engages the first hook, the second hook is free of the container and snaps
into position at the rear end of the container to latch the container in position, the hooks .
preventing vertical and horizontal movement of the container. The hooks are released
‘1ndividually by pedal operated release assemblies. By releasing one end or side of a
container, the container can be shid from the platform.
BRIEF DESCRIPTION OF THE DRAWiNGS

The invention ié described below 1n greater detail with reference to thé accompanying
- drawings, which illustrate a preferred embodiment of the invention, and wherein: .

Figure 1 1s a top view of the platfomi of a container trailer incorporating an apparatus
in accordance with the present invention;

Figures 2 to 4 are schematic side views of the top portion of the apparatus of Fig. 1;

Figure 5 1s a perspective vieW of a pivot arm used in the apparatus of Figs. 1 to 4;

Figure 6 is a perspective view of a linkage assembly used in the apparatus of Figs. 1 to

4;
Figures 7 and 8 are side views of a release mechanism used 1n the apparatus of Figs. 1
to 4;
. Figure 9 is an end View of the release mechanism of Figs. 7_and 8, and
Figure 10 \is an 1sometric view of the main elements of the release mechanism o'f Figs.
7 and 8. -

DESCRIPTIQN OF THE PREFERRED EMBODIMENT

Referring to Figs. 1 to 4, the apparatus of the present invention is intended for use in a

platform 1. The platform 1 forms pért of a turntable 2, which is rotatable on a shaft 3
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extending upwardly from a base 4. As mentioned aboVe, the base 4 forms part of a container
trailer of the type commonly seen at airports. However, the base turntable and platform
combinationcan be used on other vehicles. The platform 1, the turntable 2 and the base 4 do
not form part of the present invention (except when the platform is in combination with the
apparatus) and accordingly none of these elements is described in great detail. The platform 1
1s defined by a generally rectangular frame, which carries a plurality of rollers 6 for slidably
recelving cargo, which in this case is containers 7 (one shown in Figs. 2 to 4). The retaining
apparatus of the present invention is designed to automatically lock "the container 7 in position
on the platform 1.

The retaining apparatus includes a pivot arm indicated generally at 9 mounted in an
| Opening in the center of the platform 1. As best shown 1n Fig. 5, the pivot arm 9 is defined by
a pair of parallel sides 10 which are pivotally connected to 1ugsz 11 extending outwardly from
a crossbar 12 of the platform 1 by a bolt 13. Crossbars 14 and an end plate 15 eXtend
betweenthe sides 10 of the pivot arm 9 for reinforcing the latter. Upward movement of the
free end of the arm 9 1s limited by another crossbar 16 on the platform 1. The arm 9 is biased
to the upper position against' the crossbar 16 by a helical spring 18. The spring 18 is mounted
on the stem of a T-shaped pin 19. The .bottom end of the pin 19 1s slidably mounted in an
angle iron crossbar 21 (Figs. 2 to 4) on the turntable 2. The ends of the top arm of the pin 19
are rotatably mounted in inverted U-shaped grooves 22 in the sides 10 of the arm 9. For such
purpose, annular grooves (not shown) are provided near each end of the top arm of the pin 19.

The arm 9 1s caused to move downwardly when a container 7 slides onto a roller 24
rotatably mounted in the arm 9 between the sides 10 thereof. As shown 1n Figs. 3, the
container 7 pushes the roller 24 and consequently pivots the arm 9 downwardly, compressing

the spring 18. Downward movement of the arm 9 biases a pair of hooks indicated generally
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at 25 upwardly from a release or retracted position beneath the top of the platform (Fig. 2) to
an extended or retaining position (Fig. 4) in which the hooks 25 enter grooves 26 in opposite
sides or ends of a container 7. As best shown in Fig. 1, one end of the hook 25 at one end of
the platform 1 is more or less aligned with one end of the roller 24, and the hook 25 at the
other end of the platform 1s likewise aligned with the other end of the roller 2.4.. The hooks 25
are connected to opposite ends of the roller 24 by identical linkage assemblies, which are .
mirror images of each other and accordingly, only one assembly is described in detail below.
Each linkage assembly incIudes a connecting arm 28 pivotally connected at one end to
- a shaft 29 (Fig. 5) carrying of the roller 24 outside of the side 10 of the pivot arm 9. The
other end of the arm 28 is pivotally connected to one top corner of a trianguhf lever 30. An
adjacent top corner of the lever 30 is pivotally connected to a platform crossbar 16 or 32 by a
clevis 33 (Fig. 5) and a pin 35. The third (bottom) corner of the lever 30 is pivotally _
conneéted by a clevis 36 (Figs. 2 to 4) to one, crimped end of a sleeve 37. A rod 38 (F1g. 6) 1s
slidably mounted for longitudinal movement in the other end of the sleeve 37. A pin 40
extends diametrically through the rod 38 and through diametrically opposed, longitudinally
extending slots 41 (one shown) in the sleeve 37. Thus, longitudinal movement of the sleeve
37 on the rod 36 is permitted, but rotation is p’revented.. A helical compression spring 42 is
mounted on the rod 38 between a pin 43 (Fig. 6) near the outer end of the rod and the sleeve
37. When the pivot arm 9 is in the elevated position (Fig. 2), the spring 42 is in the relaxed
condition. When the arm 9 rotates downwardly, the connecting arm 28 pushes downwardly
on the lever 30 causing it to rotate around the axis of the pin 35, pushing the sleeve 37
outwardly toward the hook 25. If the hoék 25 1s free to rotate, the spring 42 is only slightly

compressed. If the hook 25 is not free to rotate (being under a container 7), the rod 38 slides
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into the sleeve 37 and the spring 42 is compressed. A plurality of holes 44 are provided in the
rod 38 for receiving the pin 43, so that the compression of the spring 42 can be changed.

The' outer end of the rod 38 1s pivotally connected by a clevis 45 to one top corner ofa
second, generally triangular lever 46. The_bottom corner of the lever 46 1s pivotally
connected to the turntable 2 by a clevis 48. A hook actuating rod 49 1s pivotally connected to
the outer top corner of the lever 46 by a clevis 50. A release arm 52 extendé outwardly and
downwardly from the side of the lever 46 beneath the outer top corner of the lever, ie.
between the clevis 50 and the pin 47.

The outer end of the hook actuating rod 49 1s pivotally connected to a hook 25 by a.
clevis 53 on the bottom of the hook. As best shown in Fig. 6, each hook 25 is deﬁned by an
arcuate plate 54 reinforced by a longitudinally extending centré.l strip 55. A sleeve 57 on the
inner end of the plate 54 is mounted on a shaﬁ 58 extending through spaced apart sleeves 59
welded to a platform crossbar 60. Thus, outward movement of the rod 49 causes the hook
plate 54 to rotate from a rest or retracted position (Figs. 2 and 6) beneath the top of the
platform 1 to an extended or retaining position (on the right in Fig. 3) for engaging the groove
26 1n one si1de of the container 7. It will be noted that when the lever 46 is rotated from the
rest position (Fig. 2) to the hook actuating position (F 1g 3 oﬁ the nght and Fig. 4), the lever
46 rotates over center, 1.e. beyond the positio’n in which the longitudinal axes of the sleeve 37
and the rod 38 are aligned with the hook actuating rod 49. Thus, the hook 25 is i'eleasably
locked 1n .:the elevated, cargo retaining position.

| Refen'ing to Figs. 6 to 10, the hboks 25 are released by a pair of release mechanisms
indicated generally at 62. It will be appreciated that the two release mechanisms are mirror
images of each other, and accordingly only one is described in detail. Each release

mechanism 62 includes a foot operated pedal 63, which is pivotally mounted on a turntable
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crossbar 64 beneath the top of the platform 1. The pedals 63 are accessible to an
operator from opposite ends of the platform 1. A sleeve 66 on the inner end of each
pedal 63 receives a pin 67 extending through axially aligned, spaced apart sleeves on
the angle iron crossbar 64. An elongated rod 71 extending beneath the turntable 2 is
connected to an arm 72 extending downwardly from the pedal 63 by a clevis 73. The
rod 71 extends through a vertical slot 74 in a rectangular guide plate 75, which is
attached to a turntable crossbar 76. Thus, the rod 71 can move vertically but not
laterally. A helical spring 77 is mounted on the rod 71 between the plate 75 and a
washer 78, which is held in place by a pin 79 extending through a diametrically
extending hole 81 in the rod. The spring 77 returns the pedal 63 to the rest position
(Fig. 7) from a depressed or release position (Fig. 8).

The other end 83 of the rod 71 is pivotally connected to one bottom corner of
a triangular lever 84 by a clevis 85. The top corner of the lever 84 is pivotally
connected to the opposite turntable crossbar 76 by a clevis 87. The outer bottom
corner of the lever 84 is pivotally connected to a lug 89 on the bottom of a release
lever 90 by an arm 91. The outer end of the release lever 90 is pivotally mounted on
the other angle iron crossbar 64 on the base 4 by means of sleeves 93 and 94 (Fig. 9)
on the lever 90 and the crossbar 64, réspectively, and a pin 96. Downward
movement of the inner end of the lever 90 is limited by a ledge 97 extending

outwardly from the turntable crossbar 76.

When a pedal 63 is depressed, i.e. pivoted around the axis of the pin 67, the
rod 71 is pushed towards the opposite end of the platform 1. Longitudinal
movement of the rod 71 rotates the lever 84 and consequently the lever 90. The free
end of the lever 90 presses against the release arm 52 on the lever 46 to rotate the
latter, thus, raising the inner end of the hook actuating rod 49 to return the hook 25
to the retracted position beneath the top of the platform 1. Simultaneously, the

spring 18 returns the pivot arm 9 to the rest position.
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Referring again to Figs. to 4, operation of the apparatus can be summarized as

follows:

With the hooks 25 retracfed (Fig. 2), a container 7 1s shd onto the platform 1, 1.e. onto
rollers 6 (F1g. 2).

When the leading edge (in the direction of travel) of the container 7 encounters .the
roller 24, the latter is preesed down with the remainder of the pivotarm 9 to a poeition
beneath the top of the platform 1.

Downward movement of the arm 9 causes rotation of the levers 30 biasing the linkage
assemblies towards the hooks 25. In the ease of the hoek 25 which 1s 1n front of the container
7 (1n the direction of container travel), the hook 25 pivo’fs upwardly into the path of travel of
the container. The other hook 25 is held down by the container the spring 42 on the
associated rod 38 being compressed (Fig. 3). ‘

When the container 7 passes the trailing hook 25, the latter pops up to enter the groox}e '
26 1n the trailing end of the container (Fig. 4), thus firmly latching the container 7 in position,
preventing vertical or horizontal movement thereof.

In order to unload the container 7, one of the foot pedals 63 1s depressed (Fig. 8)
which causes bivot:ing of the lever 90 which pushes against the release arm 52 on the lever 46
to rotate the latter. When the lever 46 is rotated to the start or normal rest position one, hook
25 at the opposite end of the depressed pedal 63 is rotated to the retracted position (Fig. 1),
and container can be slid from the platform 1 in a direction away from the depressed pedal 63.
Returning the other hook 25 to the retracted position, permits the spring 18 to- return the pivot

arm 9 to the up or extended position (Fig. 2).
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It will be understood that the ptvot arm 9 can also be engaged by overhead loading of
cargo onto the platform 1. In addition, the hooks 25 can equally engage containers; having
lips along the side of the container with no grooves 26.

In altemate embodiments, the hooks 25 can be modified to suit the configuration of

" the cargo or container.
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CLAIMS:
1. A system for retaining cargo on a platform comprising:
(a) a pair of spaced apart retaining means in said platform for movement

between a retracted position below a top of said platform and an extended position above

said top of the platform;

(b)  pivot arm means in said platform normally projecting above the top of the

platform for downward movement when engaged by cargo placed on the platform; and

(c) linkage means connecting said pair of retaining means to said pivot arm
means for causing said retaining means to move from the retracted position to the extended
position to engage the cargo at spaced apart locations for retaining the cargo on the

platform.

2. The system of claim 1, including first spring means in said platform biasing

the pivot means to a position projection above the platform.

3. The system of claim 2, wherein said linkage means includes a pair of link
arms extending in opposite directions from said pivot arm means to said retaining means
beneath the top of the platform; and second spring means biasing said link arms to a rest

position in which said retaining means are in the retracted position.

4. The system of claim 3, wherein said cargo is a container having grooves or
lips in opposite sides near a bottom end thereof; and said retaining means includes a pair of
opposed hooks each having a first end pivotally connected to said platform and to said
linkage means, and a second, free end for entering one of said grooves or engaging one of

said lips to firmly anchor the container to the platform.

5. The system of claim 4, wherein said pivot arm means includes frame means
having one end pivotally connected to said platform; and roller means carried by said frame

means normally projecting above the top of the platform for slidably receiving cargo,
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whereby cargo sliding onto the platform presses the rolle‘r means and frame means
. _downwardly to move the retaining méahs to the extended position.

6. The system of claim 1, wherein said linkage means includes first lever means
pivotally mounted in said platform for movihg said retaining means to the extended position
and for maintaining the retaining means in the extended position.

7. The system of claim 6, including release means for returning said retaining
means from the extended position to t_he reﬁacted position.

8. The system of claim 7, wherein said release means includes second lever
means for rotating said first lever means to return the retaining means to the retracted

position; and pedal means for depressing said second lever means.
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