Office de la Proprieté Canadian CA 2418525 C 2009/10/27

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 41 8 525
Findustie Canada Industry Ganada 12 BREVET GANALIEN
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2003/01/31 (51) Cl.Int./Int.Cl. B65G 6/7/02(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2003/07/31 B65G 69/00(2000.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2009/10/27 PEDERSEN. PAUL CA
(30) Priorites/Priorities: 2002/01/31 (US60/352,511); FOWLER, JASON CA
2002/02/15 (US60/356,752) TIKAL., MIK:, CA

(73) Proprietaire/Owner:
PENTALIFT EQUIPMENT CORPORATION, CA

(74) Agent: BLAKE, CASSELS & GRAYDON LLP

(54) Titre : DISPOSITIF DE RETENUE POUR CAMION
(54) Title: TRUCK RESTRAINT

(57) Abregé/Abstract:

A truck restraint has a carriage movable In a vertical direction along a track between a first lowered position and a second operative
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ABSTRACT

A truck restraint has a carriage movable in a vertical direction along a track between a first
lowered position and a second operative position. A fluid actuator moves the carriage along the
truck between the first and second positions. The actuator is operable, with the hook 1n the first
position, to cause relative rotation between the hook and the track so that the hook 1s moved from
a downwardly inclined position to a generally horizontal position, prior to movement from the

first position.
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TRUCK RESTRAINT

BACKGROUND OF THE INVENTION

[0001] The present invention relates to truck restraints.

FIELD OF THE INVENTION
DESCRIPTION OF THE PRIOR ART

[0002]

while it is being loaded or unloaded. Inadvertent movement of the trailer would produce a

Truck restraints are used to maintain a trailer in position against a loading dock

hazardous situation for the vehicle performing the loading or unloading and therefore it is

necessary to ensure that the trailer is maintained in position.

[0003]

positioned automatically in front of the trailer wheels to maintain the vehicle in position. A more

A variety of truck restraints have been proposed including chocks that are

common type of restraint utilises a hook secured to the loading dock area and which is elevated
to engage the ICC bar provided on trailers. The hook is elevated from a stored position to an
engaged position and thus engages the ICC bar to inhibit relative horizontal movement between

the dock and the trailer.

[0004]

carriage Is mounted on tracks and moved vertically along the tracks by a hydraulic actuator. A

U.S. Pat. No. 4,759,678 to Hagemen discloses a truck restraint in which a

hook is carried by the carriage and moved into engagement with the ICC bar as the carriage is
moved from its stored to its operative position. In the Hagemen patent, the actuator is mounted
vertically but alternative configurations of actuator are shown in U.S. Pat. No. 4,830,563 to
Yeakle. In the Yeakle patent, the actuator is inclined to the vertical to allow the restraint to
adopt a lower profile whilst still inducing vertical movement of the carriage along the guide
tracks. Similar arrangements are shown in U.S. Pat. Nos. 5,297,921 to Springer and 4,938,647
to Erlandsson. In each of the above arrangement, the carriage and hook assembly are fixed to
the tracks that guide the vertical movement and as such extend upwardly from the dock floor by
the extent of the hook. It is not unusual for the dock to be formed at the bottom of an inclined
ramp so that the loading dock may be maintained at the floor level of the building of which the
loading dock is part. As such, it is desirable that the truck restraint has a minimal profile to
avoid interference between the restraint and the ICC bar as the trailer is being positioned

against the dock. In each of the above references, the minimum profile is that presented by the

21789089.1
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height of the carriage and hook and in certain conditions this does result in interference.

[0005] It is therefore an object of the present invention to obviate or mitigate the above

disadvantages.

SUMMARY OF THE INVENTION

[0006] In general terms, a truck restraint having a carriage movable in a vertical
direction along a track between a first lowered position and a second operative position. A fluid
actuator operabie to control movement of the carriage along the track between the first and
second positions. The actuator being operable with the hook in the first position to cause
relative rotation between the hook and the track whereby the hook is moved from a downwardly

inclined position to a generally horizontal position, prior to movement from the first position.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features of the preferred embodiments of the invention will
become more apparent in the following detailed description in which reference is made to the

appended drawings wherein:

[0008] Figure 1 is a side view of a first embodiment of a truck restraint.
[0009] Figure 2 is a plan view of the restraint shown in Figure 1.
[00010] Figure 3 is a front elevation on an enlarged scale taken on the line 3-3 of Figure
2.
[00011] Figure 4 is a view on the line 4-4 of Figure 3.
[00012] Figure 5 is a side elevation similar to Figure 1 showing the restraint in a retracted
position.
[00013] Figure 6 is a view similar to Figure 1 showing the restraint in an intermediate
position.
[00014] Figure 7 is a schematic of a hydraulic circuit used in conjunction with the restraint
of FIG. 1.
[00015] Figure 8 Is a side elevation similar to Figure 1 of a second embodiment of truck

2
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restraint.

[00016] Figure 9 is a view similar to Figure 8 showing the restraint in a retracted position.
[00017] Figure 10 is a view similar to Figure 8 showing the restraint in an intermediate
position.

[00018] Figure 11 is a schematic view of an alternative embodiment of hydraulic circuit.
[00019] Figure 12 is a side view partially in section of an embodiment of a hydraulic

actuator that may be used with the restraints from Figures 1 or 8.

[00020] Figure 13 1s a side elevation partly in section with a further embodiment of a

hydraulic actuator for use with the restraints of Figures 1 or 8.

[00021] Figure 14 is a schematic view of a further hydraulic circuit that may be used in

conjunction with the restraint of Figures 1 or 8.

100022] Figure 15 is a side view of a third embodiment of a truck restraint showing

alternate positions thereof.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00023] Referring therefore to Figures 1 and 2, a truck restraint generally indicated at 10
Is located against the vertical wall D of a loading dock and resting on the roadway R. The truck
restraint 10 includes a vertical frame 12 formed from a pair of channel members 14 and cross

bracing 16. Each of the channel members 14 has front and rear flanges 18, 20 respectively to

define a vertical track.

21789089.1
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[00024]

from the wall D and are located outboard of the channel members 14. The rails 22 are

The vertical frame 12 includes a pair of horizontal rails 22 that extend outwardly

interconnected at their distal end by lateral frame members 26 and are supported on the road R
by legs 28. The rails 22 therefore provide a protective cage extending around components of

the truck restraint as will be described further below.

[00025]

34 is located between the channel members 14 and carries pairs of upper and lower vertically

A carriage 30 is provided with a hook 32 that projects from a body 34. The body

spaced rollers 36, 37. The rollers 36, 37 project laterally from the body 34 and are mounted on
axles 38 for rotation about a horizontal axis. The rollers 36, 37 have an outer diameter that
provides a snug fit within the channels 14 and allows for vertical movement of the carriage 30

relative to the frame 12.

[00026]

upper surface 40 providing alternate engagement locations for an ICC bar indicated at 42.

The hook 32 is formed by a pair of laterally spaced plates 39 with a stepped

Signal bars 44 are associated with each of the horizontal steps on the upper surface 40 to

provide an indication through limit switches 45 of an engagement with the ICC bar 42.

[00027]
actuator 50. The head end 58 of the actuator 50 is secured by a pin 54 to a support frame 56

The movement of the carriage 30 along the channels 14 is controlled by an

located within the rails 22. The rod end 52 of the actuator 50 is pivotally secured through a
bushing 62 to the axle 38 associated with the upper rollers 36. The axle 38 extends across the
carriage and thus supports the bushing 60 for pivotal movement on the axis of rotation of the
rollers 36 and 37. Extension and retraction of the actuator 50 wili thus induce movement of the

carriage 34 in the vertical direction along the channels 14.

[00028]

has a portion thereof removed to define a discontinuity or opening 70. The opening 70 is

As can best be seen in Figures 3 and 4, the forward flange 18 of the channels 14

positioned along the flange 18 at the height of the upper roliers 36 when the carriage 30 is at its
vertically lowermost position, that is, the roller 36 is aligned with the opening 70 when the
carriage i1s at the bottom of its travel. The actuator 50 is positioned and selected so that it is not
fully retracted with the carriage 30 in the lower most position. The actuator 50 is thus able to
retract further and allow a rotation of the carriage 30 about the axle 38 of the lower rollers 37.
This permits the top rollers 36 to move forwardly into the openings 70. In this position, the hook

32 is likewise downwardly inclined from its normal horizontal position aliowing the distal end of

21789089.1
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the hook 32 to assume a lower position. The lateral spacing of the plates 39 allows the actuator

50 to be nested within the plates and ensure a minimum profile.

[00029] As may be seen in Figure 5, which illustrates the restraint in the fully lowered
nosition, the hook 32 is downwardly inclined and located within the cage provided by the rails
22. The lower rollers 37 are retained within the channels 14 with the upper rollers 36 located
within the gaps 70. Upon initial extension of the actuator 50, the line of action from the actuator
Is towards the rear flange 20 of the channel 14 causing the carriage 30 to rotate and move the
hook 32 into a horizontal position as indicated in Figure 6. In this position, the upper rollers 36
are aligned with respective ones of the channels 14 and further extension of the actuator causes
displacement of the carriage 30 along the frame 12 to move the hook 32 into engagement with
the ICC bar 42. The limit switches 45 control extension of the actuator 50 upon the signal bars
42 engaging the underside of the ICC 42.

[00030] Retraction of the actuator 50 similarly allows the carriage 30 to move vertically
down the frame 12 along the channels 14 until the lowermost position is attained, at which time
further retraction allows the hook to move to the downwardly inclined position. The retraction of

the cylinder is assisted by the mass of the hook 32 as it is cantilevered from the vertical frame
12.

[00031] Control of the actuator 50 is provided by the hydraulic circuit shown
schematically in Figure 7. A motor 80 which is supplied with electrical power through a master
switch 81 in series with limit switches 45, drives a hydraulic pump 82 which is connected
through a check valve 84 to the actuator 50. The actuator 50 is a single acting actuator and is

connected to a sump 86 through a drain line 88. A system relief valve 90 is provided in the drain
line to maintain pressure up to maximum predetermined level and a lowering valve 92 is
provided in parallel to the external relief valve 90. The lowering valve 92 is controlled by an
electrical signal 94 to be moveable between the first position in which flow through the valve 92

Is prevented and a second position in which the flow through the valve 92 is permitted.

21789089.1



SN O A W

~.

10
11
12
13

14
15
16
17
13
19

20
21
22
23

24
25
26

27
28
29
30
31

CA 02418525 2008-07-16

[00032]
actuator 50. Upon the signal bar 44 engaging the ICC bar 42, the motor is disconnected and

To extend the cylinder 50, the motor 80 is actuated and fluid is supplied to the

the actuator 50 maintained by the external relief valve 90 at the desired position. If the ICC bar
42 moves out of contact with the hook 32, due for example to unloading of the vehicle, the limit
switch 45 is again closed causing the motor 80 to deliver further fluid to the actuator 50 and

therefore follow the 1ICC bar's movements.

[00033]

to loading of the vehicle, the relief valve 90 will allow fluid to flow through the drain line 88 and

If, on the other hand, the ICC bar 42 moves downwardly against the hook 32 due

avoid over pressuring of the system.

[00034]

opened and a signal provided through the line 94 to move the valve to the alternate position.

When the cylinder 50 is to be retracted, the switch 81 controlling the motor 80 is

Fluid is then free to flow to the sump 86 from the actuator 50 under the influence of the mass of

the carriage 30.

[00035]

the carriage 30. In a second embodiment shown in Figure 8, a linkage 120 is interposed. In the

In the above example, the actuator 50 is acting directly between the support and

embodiment of Figure 8, the actuator 50a is connected to an arm 122 of a bell crank 124 that is
rotatably mounted upon a shaft 126 to the frame 56a. The other arm 128 of the bell crank 124
Is connected to a drive link 130 through a pin 132 and the drive link 130 is in turn pivotally

connected to the axle 38a associated with the upper rollers 36a.

[00036]

under the influence of the mass of the hook 32a causes rotation of the bell crank in a clockwise

In operation, retraction of the actuator 50a from the position shown in Figure 8

direction as viewed in Figure 8 allowing the carriage 30a to move vertically downwardly. As the
carriage 30a reaches the lower most point of its travel, the upper rollers 36a are aligned with the
gap 70a in the tracks 14a and allow the hook to move from a horizontal position as shown in
Figure 10 to a downwardly inclined position as shown in Figure 9. Again, the hook 32 is

retracted within the rails 22 to provide protection for the hook and its assemblies.

[00037]

The components of the circuit of Figure 11 are similar to those shown in Figure 7 but an

An alternative hydraulic circuit to that shown in Figure 7 is illustrated in Figure 11.
accumulator 130 is included in parallel to the actuator 50. The accumulator 130 is charged with

hydraulic fluid once the hook 30 contacts the ICC bar of the truck. In the event that the truck

suspension and the ICC bar raises, the charge of fluid in the accumulator causes the hydraulic

21789089.1
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actuator 50 to accept the fluid from the accumulator 130 and thereby follow the |ICC bar upward
without the need to activate the pump. The accumulator 130 also provides float from an
elevated to a lowered position with further lowering past the original position being

accommodated by the relief valve 90.

[00038]

which the rod end 52b of the actuator 50b is counterbored as indicated at 140 to a specific

A further arrangement for providing float of the hook 32 is shown in Figure 12 in

depth. A compression spring 142 is inserted into the cavity 140 and a pin 144 with a collar to

engage the axle 38b is inserted into the bore 140.

[00039]

42 and, if the truck suspension and ICC bar is raised, the spring 142 expands and causes the

In operation, the spring 142 is compressed as the hook 32b contacts the ICC bar

hook 32b to move upward. The hook therefore follows the ICC bar without the need for a
hydraulic pump. The spring 142 also permits the hook to float down to the original position with

the hydraulic circuit allowing further downward movement if required.

[00040]

cylinder 50c with a spring 142c acting between the attachment point to the frame and the

A similar arrangement is shown in Figure 13 applied to the head end 58c of the

actuator. The spring 142c provides a degree of float to the hook 32c¢ to thereby follow normal

movement.

[00041]

system as shown schematically in Figure In the arrangement of Figure 14, hydraulic fluid is

Float may also be introduced into the hydraulic circuit using a hybrid air/hydraulic

supplied from an accumulator 150 to the hydraulic cylinder 50d. Air under pressure is supplied
to the accumulator 150 through a two position valve 152 that may either supply air to the
accumulator 150 or vent it to atmosphere. The cylinder 50d may thus be extended by
connecting the air supply to the accumulator or retracted by venting the accumulator to
atmosphere. The arrangement permits the air supply to be located within a building and thereby
avoid condensation issues with the hydraulic circuit located to the exterior of the building. The
compressible nature of the air over the hydraulic fluid allows the degree of float in the cylinder

50d to accommodate movement of the ICC bar.

[00042]

hook 32 relative to the frame is provided by the gap 70 provided in the front flange of channels

In each of the above embodiments, relative rotation that allows the tilting of the

14. An alternative arrangement is shown in Figure 15 in which the hook 30e is pivotally

mounted to the carriage 30e. In this embodiment, the tracks 14e do not include a gap and the

21789089.1
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actuator 50e acts directly on the hook 32e adjacent to but spaced from the pivotal connection of
the hook 32e to the carriage 30e. A spring 160 acts between the carriage 30e and the hook 32e

and biases the hook 32e into a downwardly inclined position as shown in Figure. 195.

100043} To elevate the carriage 30e, the actuator 50e is extended, causing the spring 160
to extend. A pair of stops 162, 164 are provided to limit movement of the hook and extension of
the actuator 50e causes the hook 32e to engage the stop 162. The hook 32e is then positioned
in @ horizontal orientation and further extension of the actuator 50e causes the carriage 30¢ to
move upwardly along the channels 14e to engage the ICC bar. Again, control of the actuator
50e is provided as described above and retraction of the actuator 50e is accomplished using the
mass of the hook assembly. Again, however, the hook 32e moves from a downwardly inclined

position to a horizontal position prior to movement along the track 14e to thereby maintain the

profile at a minimum.

[00044] Ailthough the invention has been described with reference to certain specific
embodiments, various modifications thereof will be apparent to those skilled in the art without

departing from the spirit and scope of the invention as outlined In the claims appended hereto.

21789089.1
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A truck restraint having a carriage with a hook extending therefrom in a longitudinal
plane, said carriage and hook moveable in a vertical direction along a track between a first
lowered position and a second operative position, an actuator operable to control movement of
said carriage along said track between said first and second positions, said actuator being
operable with said hook in said first position to cause relative rotation between said carriage and
hook and said track about an axis transverse to said longitudinal plane, whereby said hook 1s
moved from a downwardly inclined position to a generally horizontal position, prior to

movement of said carriage and hook from said first position.

2. A truck restraint according to claim 1 wherein said carriage 1s pivotal relative to said
track in said first position and said hook moves therewith between said inclined position and said

horizontal position.

3. A truck restraint according to claim 2 wherein a discontinuity 1s provided 1n said track to

permit relative movement between said track and said carriage when said carriage 1s 1n said first

position.
4 A truck restraint according to claim 2 wherein said actuator 1s a linear actuator.
5. A truck restraint according to claim 4 wherein said linear actuator acts directly on said

carriage to induce movement of said carriage along said track.

0. A truck restraint according to claim 4 wherein said linear actuator acts through a linkage

upon said carriage.

7. A truck restraint according to claim 3 wherein said carriage 1s supported on said track by
a parr of vertically spaced rollers and said discontinuity 1s positioned to permit one of said rollers

to move out of said track.

216153741 0
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8. A truck restraint according to claim 1 wherein said hook 1s pivotally connected to said

carriage and said actuator controls movement of said hook relative to said carriage.

9. A truck restraint according to clatm 8 wherein said hook 1s biased to said downwardly

inclined position.

10. A truck restraint according to claim 9 wherein said actuator acts on said hook against said
bias.
11. A truck restraint according to claim 10 wherein said actuator is a linear actuator.

21615374 .1 10
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