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ABSTRACT OF DISCLOSURE

An adjustable bumper system for use at a loading dock
which has a dock leveler having a deck pivotally mounted to
a portion of the dock. The dock leveler hés a lip pivotally
attached to one end of said deck. The bumper system has a
pair of support members each mounted to a portion of the
dock. The support members may be pivotally mounted and
extena.along sides of the deck of said dock leveler. The
support members may also be mounted to the dock face and
move vertically. Dock bumpers are mounted to each support
member and are positionable between two different vertical
positions as the support member 1s moved. The dock bumpers
project outward from the dock beyond the pendent lip and are

adjustable to engage the rear of vehicles having different

heights.
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I,oading Dock With Adjustable Bumpers

Background of the Invention

1. Fiéld of the Invention

This invention relates to loading dock equipment and in
particular to a dock structure having bumpers that are
vertically adjustable to accommodate vehicles of different
sizes.

2. Prior Art

Most loading docks are designed for standard truck
trailers which typically have a bed height of 48 to 52
inches. Many new "high-cube” trailers have a bed height of
32 to 36 inches. The difficulty is that dock bumpers placed
high enough for a standard trailer will impede access to low
trailers. Conversely, bumpers placed for the low trailers
will allOW'standard.tpailers to pass over and impact the
building. There are several conventional solutlons to
accommodate both low and standard height trailers but all
involve compromises that impede effective dock operations.

The simple solution 1is to have separate docks, each
having the proper height for the trailer, but this increases
cost of a dock installation and reduces the flexibility of a
single dock to handle various trailers. As a consequence

the dock may be unoccupied for periods of time because the

trailers do not match the configuration.
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Another solution is to use wheel riser ramps oOr
hydraulic truck levelers mounted on the driveway. However,
this solution interferes with the ability of vehicle
restraints to engage the ICC bar of the low trailer When it
is raised to dock height, and also interferes with snow
removal in northern climates. Some low trailer applications
can be serviced by using long dock levelers with extended
below dock range. However, most dock levelers are limited
+o 7 feet width as a wider leveler would not allow
sufficient space at each side to mount the bumpers to engage
the trailer and if the cargo to be loaded is the full width
of the trailer, it will not pass between the sildes of the

leveler pit when the leveler is below the dock floor. It 1is

also expensive to install.

summary of Invention

Given the current state of dock implementation 1t 1is
therefore an object of this invention to provide for an
improved dock structure that is fully functlonal for
trailers of differing configurations.

T+ is a further object of this invention to provide a
system of adjustableheight_bumpers whose position can be
changed to match the height of trailers to be parked at the
dock.

A further object of this invention is to provide an
adjustable bumper that is low in cost and whose installation

and use is compatible with standard loading dock equipment.
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One aspect of the present invention provides a bumper system for
use at a loading dock comprising a movable support member pivotally
mounted to a portion of the dock; a dock bumper mounted to said
support member at 1ts outwardly facing end and posltionable between
two different operative outward facing positions to absorb impact as
sald support member 1s moved; and a mechanism operably coupled to

sald support member to move sald support member.

Another aspect of the present i1nvention provides a bumper system
for use at a loading dock comprising a dock leveler having a deck
pivotally mounted to a portion of said dock, said dock leveler having
a lip pivotally attached tc one end of said deck; a movable support
member pivotally mounted to a portion of the dock where said deck is
pivotally mounted; a dock bumper mounted to said support member at

1ts outwardly facing end and posltionable between two different

operative positions as sald support member 1s moved, said dock bumper

projecting outward from a dock face 1n both of said two different
operative positions to absorb energy when said lip 1s 1in a pendant

position; and a mechanism operably coupled to said support member to

move sald support member.
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These and other aspects of this inventién are
accomplished by a loading dock which allows full access to
both standard height and low trailers. This invention uses
a standard height dock and standard width dock-leveler to
accommodate both low and standard height transport vehicles
by mounting the bumpers on adjustable beams on each side of
the dock leveler. In accordance with a first embodiment of
this invention, when a standard height vehicle is at the
dock, the top of the beam carrying the bumper is level with
the dock floor and the bumpers are at the normal dock
height. When a low vehicle is at the dock, the beam is
lowered to place the bumpers’at the lower height and to
allow the full width of the door to be clear for wide cargo.
In this embodiment the beam is pivotally mounted to ﬁhe
frame of the dock leveler or to the pit and supported by a
lever mechanism having two operative positions.

In accordance with a second embodiment of the
invention, the lever mechanisnm is replaced with a hydraulic
cylinder to provide variable vertical adjustment. In a third
embodiment, the bumpers are mounted to the face of the dock
on a track and are moved vertically into position by an
operating cylinder, mahual crank or the like.

This invention will be described in greater detail by
referring to the drawings énd the description of the

preferred embodiments that follows.
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Brief Description of the Drawings

Figure 1 is a perspective view of a preferred
embodiment of this invention with the dock bumpers at floor

level for standard height transport vehicles;

Figure 2 is a side view of the bumper support system
illustrating a hydraulic cylinder and the mechanism which

supports the beam in the raised position;

Figure 3 1is a side view of the bumper support systenm

with the bumper support beam lowered;

Figure 4 is a perspective view of the dock with the
bump.ers lowered for low transport vehicles and the leveler
with the lip of the dock leveler extended to rest on the bed
of the transport wvehicle;

Figure 5 is a pel;spective view of the dock with the
bunpers lowered for low transport vehicles and the ieveler
at the lowest position with the door closed and resting on
the leveler and the top of the bumper support beams to seal
the door opening;

'Figure 6 1s a side view of a second preferred
embodiment of the bumper support system l1llustrating a
hydraulic mechanism which directly supports the beam in the
raised position;

Figure 7 is a side view of the second preferred

embodiment of the bumper support system with the bumper

support beam lowered;

Figure 8 is a side view of a third preferred embodiment

of the bumper support system with the bumper at dock level;
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Figure 9 is a side view of the third preferred
embodiment of the bumper support system illustrating a
hydraulic cylinder which supports the beam in the raised

position above dock level.

Description of the First Preferred Embodiment

Referring now to Figure 1, the loading dock 1is shown
with a driveway approach 1, a dock face 2, a wall 3
(partially cut away), and a dock floor 4 with a recessed pit
5. The pit 5 is wider than a conventional dock leveler pit
to accept both a dock leveler 10 and two bumper support beam
assemblies 20. The dock leveler 10 has a conventional hinged
deck assembly 11 and hinged lip assembly 12. The bumper
support beam assembly 20 is.shown in greater detail in
Figure 2. The beam assembly has a beam structure 21, top
plate 22 which acts as part of the dock floor when the beam
is level, a rear hinge 23 and a front plate 24. A toe guard
25 is mounted on the side toward the dock leveler to prevent
a hazardous pinch point when the dock leveler 10 1s below
the beam . A conventional bumper 26 is mounted on the front
plate 24. A rear hinge bracket 27 is fastened to the rear
corners of the pit 5 and carries the hinge 23 of the beam
assembly 20 through a pin 28. A stop bar 30 is attached to
each side of the front of the pit 5 and supports the front
of the beam 20 when it is in the lowered position.

The beam is moved and held in the raised position by a
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hydraulically operated lever mechanism as shown. A base

bracket 33 is fastened to the floor of the pit 5. A lever

assembly 35 has two arms 36 joined by a stop bar 37 and is

carried on the bracket 33 by a pin 38. A bar 40 pivots on a

pin 41 attached to a bracket 29 on the beam assembly 20 and

to the lever assembly 35 by a pin 42. A hydraulic cylinder

45 is mounted to the base bracket 33 by a pin 47 and the

extendible cylinder rod 46 1is attached to the lever assembly

35 by a pin 48.

The operation of the system in accordance with this
first preferred embodiment will now be described. Filgure i
shows the bumper support beam assemblies 20 and the dock
ljeveler 10 stored at floor level. When the beam assembly 20
is in the raised position, the linkage mechanism 1s locked
in an “over-center” position with the stop bar 37 1in contact

with the bar 40 as shown in Figure 2. Thus the beam assembly

acts as part of the dock floor and any load on the beam is
carried by the linkage members 35 and 40 and not by the

hydraulic cylinder 45. In this position the bumpers 26 can

engage a trailer of normal height and protect the dock face

and the rear of the truck form damage.

when a low truck is to be loaded or unloaded, a
conventional hydraulic system and control circuit (not
shown) causes the rod 46 to retract into the hydraulic
cylinder 45. The lever assembly 35 rotates to the position

shown in Figure 3 and the beam assembly 20 lowers until it
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is supported on the stop bar 30. This condition is
illustrated in Figure 3. Thus, this embodiment provides two
posiéions for the bumpers as a function of the bed height of
the truck to be loaded or unloaded.

Figure 4 shows the dock with the beams 20 lowered and

+he leveler 10 with the lip 12 of the dock leveler 10
extended and resting on the bed of a transport vehicle 50.
The top of the beam assembly 20 1is below the top surface 11
of the dock leveler 10 so that there is no restriction to
the width of cargo which can be carried into the vehicle. In
this position a low trailer 1is protected from damage, since
as illustrated, the rear of the trailer will impact the
bumper 26 and not the dock face.

Figure's illustrates the bumpefs lowered for low
transport vehicles and the leveler at the lowest position
for “end loading” or removing cargo from the end of the
vehicle without the lip extended. Figure 5 shows that the
loading dock door can be lowered onto the leveler in this
position as well as the conventional position at floor level
if the dock is to be used primarily for low trucks. The stop
bar also acts as a barrier sealing of the underside of the
support beams, thus providing a degree of security and
environmental protection. In this embodiment the stop bar 30
is mounted on the pit floor. It could be carried by the

support beam 20 as a legq.

This invention is not limited to the specific
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configuration described above. While the dock shown is for
standard height vehicles, this design could be equally as
effective for a dock_built‘at a lower height. The lowered
position of the bumpers would then be at floor level and the
raised position would be above floor level. Similarly, a
more complex control system could allow the bumper support

beams to be supported at more than two positions.

Also, the hydraulic cylinders could be operated by
adding valves to the hydraulic circuit of a conventional
hydraulic dock leveler. A mechanical dock leveler could be

used and the adjustable bumpers could have é dedicated
hydraulic system. Alternatively, the hydraulic éylinders
could be replaced by electrical actuators. In these
situations the two bumpers could be moved into position

together or separately depending on the use of a unitary or

separate source of power to drive each linkage.
Additionally, the bumper support beams could be
counterbalanced with springs so that they could be moved
manually and held in each position by a mechanical latch.

Description of the Second Preferred Embodiment

Referring now to Figures 6 and 7, a second preferred
embodiment is illustrated.the loading dock is shown similar
to Figure 1. Instead of having the bumper mounted directly
to the front plate 24, hinge tubes 51 are attached to the

plate 24. The bumper assembly 60 has hinge tubes 62 which

are pivotally attached to the hinge tubes 51 by a pin 52.
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The bumper is therefore free to pivot on the hinge. The
bumper assembly 60 is shown with a steel face 63 covering
the rubber portion of the bumper 61, providing longer life
and allowing the bumper to slide more easily agaiﬁst the
rear of the vehicle. While the figures illustrate a single
bumper, it will be appreciated that second one may be place
on the opposite side of the dock leveler.

The stop plate 30 is placed at the front of the pit and
provides support for the bottom of the bumper. The plate 30
is provided additional structural support by the plate 31.
By having only the top of the bumper assembly 60 attached to
the front of the beam assembly 20, the bottom of the bumper
can be held at a constant horizontal position relative to
the dock face 2 rather than'receding into the pit on a
circular arc as shown in Figure 3. Also the face of the
bumper is held in a more vertical plane than when the entire
bunper is rotated with the beanm.

The beam is moved and held in the raised position by a
hydraulic cylinder rod 46 which 1s fastened to the beam
assembly 20 by a pin 41 and bracket 138 attached to the
floor of the pit 5. '

The operation of the system is essentilally as described
for the first preferred embodiment except that the hydraulic
cylinder can support the beam at any height and 1s not
confined to having only two positions. It is apparent that

the rod 46 may have any degree of extension between fully
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extended and fully retracted thereby providing more precise
positioning of the bumper 60. Also, as illustrated in
Figures 6 and 7 the bumper 60 bears on the stop plate 30 to
align relative to the vehicle and maintaln a more vertical
orien£ation.
Description of the Third Preferred Embodiment

Tf the dock is built to the height of the lowest
trailers, then the dock leveler will operate only above the
dock floor and the sides of the pit will never interfere
wiﬁh wide cargo. Although the two preferred embodiments
previously described would dperate above dock as well as
below, there is no interference with the pit sides and

therefore no requirement for the beams to move with the

bumpers. Figures 8 and 9 show a third embodiment of.the
bumper assembly. 1In this preferred embodiment, the bumper 70
has a bumper 71, hollow support beam 72 and a steel face 73.
The face of the dock has a recessed cavity 75 which is
closed on the front by a plate 76. A hydraulic cylinder 45
is attached to the base of the cavitf and an extendible rod
46 is attached to the bumper assembly 70. When a low trailler

is parked at the dock, the bumper 1s stored in the lowered
position as shown in Figure 8. When a standard height truck
is to be loaded, the rod 46 extend from the hydraulic

cylinder 45 and raises the bumper to the required height. As
in the prior embodiment, only one bumper 1is illustrated but

a second one on the opposite side of the door may be used.

10
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Other variations of this invention are within its

scope. For example while the support beam assembly 1is
described as pivoted it can be moved in a substantially
vertical direction on guides or the like. The support beam
assembly can therefore be eliminated. In the case of the
third preferred embodiment the bumpers can be simply mounted
on rails on the dock face and positioned at different
vertical positions depending on the configuration of the

truck. Simple mechanical stops an be employed and the

pumpers positioned by hand.

While hydraulic power is illustrated, other motive

sources such as electric motors or mechanical arrangements

may be employed.

11
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A bumper system for use at a loading dock comprising:

a movable support member pivotally mounted to a portion of the dock;
a dock bumper mounted to said support member at its outwardly facing end and
positionable between two different operative outward facing positions to absorb impact as said

support member is moved; and

a mechanism operably coupled to said support member to move said support member.

2. The bumper system of claim 1 wherein said support member further comprises a
linkage to brace said support member at an upper position and is collapsible to permit said

support member to pivot downward into a lowered position.

3. The bumper system of claim 2 further comprising a hydraulic cylinder coupled to said

linkage to extend and coliapse said linkage.

4. The bumper system of claim 2 wherein said linkage comprises a lever and a bar
attached to said lever, said lever coupled to a floor portion of said loading dock and said bar
coupled to said support member, a stop member on said lever to contact said bar, whereby
said linkage is locked in an overcenter position by bracing said bar with said stop member to

position said support member in a substantially horizontal position.

5. The bumper system of claim 1 wherein said mechanism is an extensible mechanism

coupled to said support member to raise and lower said bumper.

6. The bumper system of claim 1 further comprising a second support member mounted
to a portion of the dock and,

a second dock bumper mounted to said second support member and positionable
between two different operative outward facing positions to absorb impact, as second support

member is moved.

12
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7. The bumper system of claim 6 wherein said first and second support members
comprise beams mounted in parallel for pivotal motion relative to said dock and said first and

second bumpers project outward from said dock at substantially the same height.

8. The bumper system of claim 1 wherein said support memberis mounted to a front face
of said dock.
9. The bumper system of claim 8 wherein said mechanism is a vertically moving

mechanism coupled to said support member to move it between said two operative outward

facing positions.
10. A bumper system for use at a loading dock comprising:

a dock leveler having a deck pivotally mounted to a portion of said dock, said dock
leveler having a lip pivotally attached to one end of said deck;

a movable support member pivotally mounted to a portion of the dock where said deck
is pivotally mounted:;

a dock bumper mounted to said support member at its outwardly facing end and
positionable between two different operative positions as said support member is moved, said
dock bumper projecting outward from a dock face in both of said two different operative
positions to absorb energy when said lip is in a pendant position; and

a mechanism operably coupled to said support member to move said support member.

11. The bumper system of claim 10 wherein said support member further comprises a

beam mounted to extend along side said deck and pivot downward into a lowered operative

position as said deck is lowered.

12. The bumper system of claim 10 further comprising a hydraulic cylinder coupled to lower

said beam.

13. The bumper system of claim 10 further comprising a linkage to brace said support
member, said linkage comprising a lever and a bar attached to said lever, said lever coupled
to a floor portion of said loading dock and said bar coupled to said support member, a stop

member on said lever to contact said bar, whereby said linkage is locked in an overcenter

13
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position by bracing said bar with said stop member to position said support member in a

substantially horizontal position.

14. The bumper system of claim 10 wherein said mechanism is an extensible mechanism

coupled to said support member to raise and lower said bumper.

13. The bumper system of claim 10 further comprising a second support member mounted

to a portion of the dock and,

a second dock bumper mounted to said second support member and positionable
between two different operative outward extending positions, as second support member is

moved.

16. The bumper system of claim 15 wherein said first and second support members
comprise beams each mounted on a side of said deck for motion relative to said deck and said

first and second bumpers project outward from said dock at substantially the same height.

17. The bumper system of claim 10 wherein said support member is mounted to a front

face of said dock.

18. The bumper system of claim 17 wherein said mechanism comprises a vertically moving

mechanism coupled to said support member to move it between said two operative outward

facing positions.

14
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