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to the dock door being open while a truck
is not present at the dock. In cases where
a dock’s open doorway is protected by a
barrier that can be opened or closed, the
alarm can be de-activated by closing the
barrier. In some embodiments, the safety
system includes a remote body sensor that
detects when someone or something is near
the doorway. In response to the body sensor,
a second, more pronounced alarm can warn
of more imminent danger where someone
on the platform may be too close to an open
doorway when a truck is not present.
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ALARM SYSTEM FOR A LOADING DOCK

Background of the Invention
Field of the Invention

The subject invention generally pertains to truck loading docks and more

particularly to an alarm system for such a dock.

Description of Related Art

Many buildings may have a doorway with a loading dock to facilitate
transferring cargo between a truck and the building. A loading dock is a platform that is

generally at the same elevation as the bed of the truck or its trailer. The dock may also

~include a dock llevel‘er;mwhich is a vertically movable ramp that compensates for a height ™

differential that may exist between the platform and the truck bed. Dock levelers may also

-provide a bridge across which personnel and material handling equipment can travel between

the platform and the truck.

For protection against weather and theft, the doorway of the building may
include a manual or power operated door. Doors for loading docks usually open and close by
moving vertically so as not to interfere with the rear of the truck or interfere with cargo and

activity just inside the doorway; however, other types of doors can be used.

When there is no truck-at the dock and the weather is mild, the door may be
left open to help ventilate the building with fresh outside air. Leaving the door open,
unfortunately, increases the risk of personnel or material handling or other equipm.ent inside
the building from accidentally falling off the edge of the dock’s platform and through the
open doorway to the driveway. In éddition, the door being left open decreases building
security due to entrance of unauthorized personnel or employee theft via the unsecured

doorway.

To provide ventilation through the doorway while minimizing the falling

~ hazard, some loading docks include a runoff barrier that provides an obstruction across the

doorway when a truck is not present or otherwise moves to a nonblocking position as needed.

Examples of such barriers are disclosed in U. S. Patents 5,271,183 and 5,299,386.

What is lacking with current loading dock systems, with or without an

.additional barrier, is a means for warning dockworkers inside the building when a'falling



10

15

20

25

e A

WO 2006/066013 PCT/US2005/045451
-2-

hazard exists due to the building’s door or barrier being open while there is no truck present
at the dock. |

Summary of the Invention

In some embodiments, a safety system for a building’s loading dock warns
dockworkers inside the building when a falling hazard exists due to the door or barrier being

open while there is no truck present at the dock.

In some embodiments, the dock includes a barrier in addition to a door, and in

other embodiments the door itself serves as a barrier and the additional barrier is omitted.

In some embodiments, the barrier is attached to the door, and in other

embodiments the barrier is mounted separate from the door.

vehicle is within a certain distance of the doorway, for example, wherein the certain distance

is sufficient for the lip of a dock leveler to rest upon the truck bed.

)

In some embodiments, a sensor determines whether a truck or other type of
vehicle is within a certain distance of the doorway, wherein the certain distance is sufficient

for a vehicle restraint to engage a truck’s ICC bar (rear impact guard).

In some embodiments, a sensor determines whether a body crosses a line of

sight to enter a certain area or come within a certain distance of the doorway.

In some embodiments, a remote body sensor in the form of a strain gage or
scale associated with a dock leveler determines when the weight of a person or object is in on
the dock leveler’s deck, whereby the sensor can determine whether the body is near the

doorway.

In some embodiments, the safety system is unresponsive to a remote body

sensor when the door is closed.

In some embodiments, the safety system uses both visual and audible alarms

to signify different levels of possible danger.

In some embodiments, the safety system provides a timestamp that identifies

when a hazardous situation may have occurred.

In some embodiments, a sensor determines whether a truck or other type of
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Brief DescriDtion of the Drawings

Figure 1 is a perspective view of a safety system, wherein the view is
from inside a building looking at a loading dock whose door and barrier are open while a

truck is present at the dock.-
Figure 2 is similar to Figure 1 but showing the door closed.

Figure 3 is similar to Figure 1 but without the truck at the dock, so the safety

system provides an alarm signal (e.g., a light).
Figure 4 is similar to Figure 3 but showing the barrier being closed.
Figure 5 is similar to Figure 4 but showing the barrier closed.

Figure 6 is similar to Flgure 3 but Wlth a person w1th1n a predetermmed

R e S

distance of the edge of the platform, so the safety system provides a more pronounced

warning signal (e.g., a buzzer).

Figure 7 is a perspective view of a safety system, wherein the view is taken
from outside the building, and the drawing schematically shows numerous sensors installed at

various locations.

Figure 8 is ladder diagram illustrating just one of many conceivable ways for

controlling the safety system of Figure 1.

Figure 9 is a cross-sectional side view ofa loading dock similar to Figure 1

but with a pivotal barrier and a vehicle restraint engaging a truck.

Figure 10 is a view from inside a building showing another type of door with a

door-mounted barrier.
Figure 11 is similar to Figure 10 but with the door open.
Figure 12 is a cross-sectional view taken along line 12-12 of Figure 10.

Figure 13 is similar to Figure 12 but showing a remote body (e.g., a forklift)

impacting the barrier on the door.

Description of the Preferred Embodiment

Figures 1 — 6 provide an inside view of a building 10 with e doorway 12 and a
loading dock 14, wherein the loading dock is shown in various situations. Under certain

conditions, a safety system 16 provides one or more alarm signals that warn of a potential
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falling hazard where someone or something could possibly fall off a raised platform 18 of
dock 14. If é door 20 and a barrier 22, for instance, were left open while a truck 24 or other
type of vehicle was not present at the dock, as shown in Figure 3, an alarm system 26 (an
alarm driven by a controller) could provide an audible or visual alarm signal 28 that could
alert dockworkers in the area of the hazard. In some embodiments, system 26 may also
provide a more pronounced audible or visual warning signal 30 (Fig. 6) to signify more
imminent danger, such a body 32 (persdn, forklift, etc.) being dangerously close to the

exposed edge of platform 18.

The safety function can be achieved in numerous ways, so it should be
appreciated that the embodiment of Figures 1 — 6 is just an illustrative example of the
invention. The response of safety system 16 (alarm system 26 plus its sensors) depends on

the situation that happens to-exist at the dock.

Figure 1, for example, shows door 20 being open while truck 24 is backed up
against the dock. In this situation there may be no need for an alarm because truck 24 being

present at the dock minimizes or eliminates the possibility of something falling off platform

~ 18 and onto the driveway or falling off a conventional dock leveler 34 installed within the

platform.

Figure 2 shows door 20 closed where a door panel 36 covers doorway 12. |
With door 20 closed, an alarm may not be needed, unless there is still a concern for
something breaking through the door.. .

Figure 3 shows no truck present at the dock while door 20 is open. Since this
presents a potential falling hazard, a controller 38 may be wired or programmed to energize
an alarm 40 to produce an alarm signal 28 such as, for example, a red flashing light.
Controller 38 may energize alarm 40 in response to a vehicle sensor 42 determining that truck
24 is not within a certain distance 44 of doorway 12 (see Fig. 9) and a barrier sensor 48 |
determining that door 20 is not closed. Sensor 48 is referred to as a “barrier sensor” because

door 20 may be considered a barrier itself. In some embodiments, for example, barrier 22 is

omitted, and door panel 36 alone (or in combination with added structure) serves as a runoff

barrier.

Barrier sensor 48 for door 20 is schematically illustrated to represent any
device for detecting a particular position of door panel 36. With further reference to Figure 7,

examples of barrier sensor 48 include, but are not limited to, an upper travel limit switch 48a,
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a lower travel limit switch 48b, a rotational switch (Figs. 1 — 6), electromechanical switch,

electromagnetic sensor, ultrasonic proximity sensor, limit switch, proximity switch,

photoelectric eye, Hall Effect sensor, magnetic switch, etc.

Vehicle sensor 42 is schematically illustrated to represent any device for
detecting that vehicle 24 is adjacent to or within certain distance 44 of doorway 12.
Examples of vehicle sensor 42 include, but are not limited to, a rotational switch,
electromechanical switch, a treadle switch 42a actuated by a truck tire 50 (Fig. 7), a switch
42b actuated by movement of a dock seal/shelter 52, a switch 42¢ actuated by movement of a
vehicle restraint 54, a switch 42d actuated by movement of a bumper 56, a switch 42e
actuated by movement of dock leveler 34, electromagnetic sensor, an ultrasonic proximity
sensor 42f, limit switch, proximity switch, photoelectric eye, Hall Effect sensor, magnetic

In an alternate embodiment, controller 38 may be wired or programmed to
energize alarm 40 when vehicle sensor 42 determines that a truck is not present at the dock
while a barrier sensor 46 establishes that barrier 22 is in a nonblocking position. Ba;rrier
sensor 46 is schematically illustrated to represent any device for detecting a particular
position of barrier 22. Again with further reference to Figure 7, examples of barrier sensor 46
inglude, but are not limited to, a travel limit switch 46a, a rotational switch on a take-up drum
(Figs 1 — 6), electromechanical switch, electromagnetic sensor, ultrasonic proximity sensor,
proximity switch, photoelectric eye, Hall Effect sensor, magnetic switch, etc. Barrier sensor
46 can be installed on a first stanchion 60 supporting barrier 22, or a barrier sensor 46b could

be installed on a second stanchion 64 of barrier 22.

In yet another alternative, éontroller 38 may be wired or programmed to
energize alarm 40 in response to vehicle sensor 42 determining that truck 24 is not present or
within a certain distance 44 of doorway 12 (see Fig. 9) and barrier sensor 48 determining that
door 20 is not closed. Moreover, it should be appreciated that the depicted location of sensor
42 for this and the other embodiments is for descriptive purposes only, and other locations for

sensor 42 such as mounting it externally to the building adjacent the dock may be preferred.

Figure 4 shows barrier 22 being moved from its nonblocking position of
Figure 3 to its blocking position of Figure 5. In the blocking position, barrier 22 obstructs the
open doorway to help prevent something from falling through it. Although many different

types of barriers would work, in this particular example barrier 22 is a tough fabric panel 58
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that can be moved between blocking and nonblocking positions. In the nonblocking position
of Figure 3, banel 58 wraps about a spring-loaded, rotatable drum supported within first

stanchion 60. In the blocking position of Figure 5, one end 62 of panel 58 hooks onto second

stanchion 64 so that panel 58 provides a taut protective fence between stanchions 60 and 64.

In Figure 5, controller 38 de-energizes alarm 40 in response to barrier sensor
46 determining that barrier 58 is in its blocking position where the barrier minimizes or

eliminates the falling hazard.

Figure 6 shows how safety system 26 could be configured to respond when the
falling hazard poses more imminent daﬂger, such as when body 32 approaches the open
doorway. To achieve this functionality, when body 32 comes within a certain area 66
adjacent to thé doorway 12 when door 20 is open, no truck is present, and barrier 22 is in its
unobstructed position, controller 38 energizes an alarm 68 to 'cAr'eétéwarﬁ:iﬂg 81g11a136that is
audible or otherwise distinguishable from alarm signal 28. Controller 38 energizes alarm 68
in response to a remote body sensor 70, which is schematically illustrated to represent any
device for determining whether body 32 is within area 66 (i.e., within a certain distance of the
doorway). Examples of remote body sensor 70 include, but are ﬁot limited to a metal
detector, motion detector, a weight detector 70a associated with dock leveler 34 (e.g.,
attached to a lip keeper 72) for sensing when the weight of a body is on the dock leveler’s
deck 74, infrared sensor, photoelectric eye thth determines whether a body crosses its beam or
line of sight, ultrasonic proximity sensor, electromagnetic radiation antenna, etc. Although
Figures 1 — 6 show remote body sensér 70 installed in an overhead location, Figure 7
indicates that a remote body sensor 70b can be installed at any location that would be

appropriate for a particular type of Sensor.

In some cases, controller 38 may include a disable switch 76 for disabling
alarm 68 under certain conditions such as, for instance, when the door or other equipment in
the area needs servicing. If the alarm system, for example, includes both a visual signal and
an audible signal, switch 76 can be configured to silence the audible signal but still permit the

actuation of the visual signal.

Figure 8 shows just one example of many possible control schemes that could
achieve the results just described. The various elements of Figure 8 are schematic symbols or
representations of what could correspond to vehicle sensor 42, barrier sensor 48, barrier

sensor 46, body sensor 70, disable switch 76, alarm 40, and alarm 68, wherein 42’
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corresponds to 42, 48’ corresponds to 48, etc. In Figure 8, the various sensors or switches are
shown in their “normal” positions when truck 24 in not present (normally closed contacts of
sensor 42’ are closed), door 20 is open (normally closed contacts of sensor 48’ are closed),
barrier 22 is in its nonblocking position (normally closed contacts of sensor 46 are closed),
bod}; 32 is not within area 66 (normally open contacts of sensor 70’ are open), and disable
switch 76’ is in its normally closed position. Controller 38 energizes visual alarm 40° until at
least one of the follov&'ling occurs: the arrival of truck 24 opens the contacts of vehicle sensor
42’, door 20 closes to open the contacts of barrier sensor 48°, or barrier 22 closes to open the
contacts of barrier sensor 46°. In cases where the barrier is provided by the door itself,
barrier sensor 46 is omitted (or short circuited). If in addition to visual alarm 40’ being
energized, body 32 enters area 66 to close the contacts of remote body sensor 70°, controller
38 also energizes audible alarm 68°. A clock 78 may be added to establish a timestamp that
identifies when alarm‘ 68’ (and/or alarm 40”) was activated, which can be useful for

investigating an accident.

Figures 7 and 9 shows another example of a barrier 80, wherein barrier 80

includes an arm 82 that pivots between a blocking position (phantom line 84 in Fig. 7) and a
nonblocking position (solid lines in Figs. 7 and 9). Figures 7 and 9 also show dock leveler 34
having a lip 86 whose upper edge 88 can be used as a barrier for preventing accidental runoff,
particularly for material handling equipment. An example of such a dock leveler is disclosed
in U. S. Patent 4,920,598, which is specifically incorporated by reference herein. If either of
thése barriers were used in a safety system as disclosed herein, there would be an associated
sensor or sensing scheme (e.g., sensor 46a of Figure 7) to determine whether the barrier is or

is not in a blocking position.

Figures 10 — 13 show how a shock absorbing barrier 90 can be mounted
directly to a door panel 92 so that opening and closing door 94 moves barrier 90 between its
blocking position (Figs. 10, 12 and 13) to its unblocking position (Fig. 11). In‘this example,
barrier 90 comprises a nylon strap 96 held taut between two door-mounted brackets 98.

When door 94 closes to move barrier 90 to its blocking position, brackets 98 engage two

- stanchions 100 so that when a body 102, such as a forklift, accidentally runs into strap 96 as

shown in Figure 13, brackets 98 transfer the force of impact into stanchions 100 to help
protect door panel 92 from experiencing the full impact. Slots 104 in stanchions 100 permit
door 94 to lift barrier 90 out from within the stanchions. An associated sensor is capable of

sensing when barrier 90 is in its blocking position, consistent with the previous embodiments.
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Although the invention is described with reference to preferred embodiments,
it should be appreciated by those of ordinary skill in the art that various modifications are
well within the scope of the invention. Therefore, the scope of the invention is to be

determined by reference to the following claims:
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Claims

1. A safety system for a building that includes a doorway adapted to
receive a vehicle and which has a barrier associated therewith that is movable between a
blocking position for obstructing at least part of the doorway to help protect a remote body
inside the building and a nonblocking position for less obstruction, the safety system

comprising:

a vehicle sensor disposed adjacent the doorway, wherein the vehicle sensor

determines the presence of the vehicle adjacent the doorway;

a barrier sensor disposed adjacent the doorway, wherein the.barrier sensor

determines whether the barrier is at the blocking position; and

an alarm system responsive to the barrier sensor and the vehicle sensor,
wherein the alarm system provides an alarm signal in response to the barrier sensor and the
vehicle sensor determining that the barrier is not at the blocking position and the vehicle is.

not present adjacent the doorway.

2. The safety system of claim 1, wherein the building includes a door

panel that not only opens and closes the doorway but also serves as the barrier.

3. The safety system of claim 1, wherein the vehicle sensor determines
the presence of the vehicle by determining whether the vehicle is within a certain distance of

the doorway.

4. The safety system of claim 1, wherein the building includes a door
panel for opening and closing the doorway, and the barrier can move relative to the door

panel. .

5. The safety system of claim 1, wherein the building includes a door

panel for opening and closing the doorway, and the barrier is coupled to the door panél.

6. The safety system of claim 1, further comprising a dock leveler

adjacent to the doorway, wherein the barrier is part of the dock leveler.

7. The safety system of claim 1, wherein the alarm system inclﬁdes a
disable switch, and the alarm signal includes a visual signal and an audible signal, wherein

the disable switch is operatively connected to silence the audible signal.
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8. The safety system of claim 1, further comprising a remote body sensor
that determines whether the remote body inside the building is within a certain area adjacent
to the doorway, wherein the alarm system is further responsive to the remote body sensor to
provide a warning signal in response to a concurrence of the barrier not being at the blocking
position, the vehicle not being present adjacent the doorway, and the remote body being

within the certain area adjacent to the doorway.

9. The safety system of claim 8, wherein the alarm signal is visual and the
warning signal is audible, whereby the alarm signal indicates when a potentially hazardous
situation may exist at the loading dock, and the warning signal indicates when more

imminent danger may exist.

10. . A safety system for a building that includes a doorway, Whérein the
doorway is adapted 6 receive a vehicle and which has a barrier associated therewith that is
movable between a blocking position obétmcting the doorway to help prdtect a remote body
inside the building and a nonblocking position exposing the doorway, the safety system

comprising:

a vehicle sensor disposed adjacent the doorway, wherein the vehicle sensor

determines the presence of the vehicle adjacent the doorway;

1

a barrier sensor disposed adjacent the doorway, wherein the barrier sensor

determines whether the barrier is at the blocking position;

a remote body sensor that determines whether the remote body inside the

building is within a certain area adjacent to the doorway; and : -

an alarm system responsive to the barrier sensor, the vehicle sensor, and the

remote body sensor such that:

1. the alarm system provides an alarm signal in response to the barrier
sensor and the vehicle sensor determining that the barrier is not at the
blocking position and the vehicle is not present adjacent the doorway,

and

ii. the alarm system provides a warning signal in response to a
concurrence of the barrier not being at the blocking position, the

vehicle not being present adjacent the doorway, and the remote body
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being within the certain area adjacent to the doorway, wherein the

alarm signal is distinguishable from the warning signal.

11.  The safety system of claim 10, wherein the vehicle sensor determines
the presence of the vehicle by determining whether the vehicle is within a certain distance of

the doorway.

12.  The safety system of claim 10, wherein the alarm signal is visual and
the warning signal is audible, whereby the alarm signal indicates when a potentially
hazardous situation may exist at the loading dock, and the warning signal indicates when

more imminent danger may exist.

13. A safety method for a building that includes a doorway adapted to
receive a vehicle and is associated with a barrier that is movable between a blocking position
;:)bstructmg the dobrway and a nonblocking position exposing the doorway, the safety method

comprising:
determining whether the vehicle is adjacent the doorway;
determining whether the barrier is at the blocking position; and

generating an alarm signal in response to determining that the barrier is not at

the blocking position and that the vehicle is not édjacent the doorway.
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