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WHEEL-ACTIVATED VEHICLE RESTRAINT SYSTEM



claimed, and which is assigned to the assignee of the present



Matter enclosed in heavy brackets [ ] appears in the original patent but forms no part of this reissue speci? cation; matter printed in italics indicates the additions made by reissue.



restraint disclosed therein is actuated and positioned by the vehicle itself, and includes the feature of automatically adjusting to accommodate various sizes of tires. The inven tion disclosed herein represents improvements and enhance ments to the design disclosed in application Ser. No. 08/327, 308, the contents of which are expressly incorporated herein



invention, a vehicle restraint was disclosed which avoided



many of the shortcomings in the art. The wheel-activated



CROSS-REFERENCE TO RELATED APPLICATIONS



10



by reference. Throughout this speci?cation, the term “dock” or “load ing dock” will be used to broadly refer to loading stations of



This is a continuation of application Ser. No. 08/562,912 ?led on Nov. 27, 1995, now abandoned, which is a



continuation-in-part of US. application Ser. No. 08/327,308



all kinds, including raised loading docks, where positive and



?led on Oct. 21, 1994, now abandoned, which is related to FWC application Ser. No. 08/590,400 now issued as US.



safe positioning of a vehicle is desired. Further, the vehicle may approach the loading dock over a variety of vehicle supporting surfaces. Herein, the vehicle will be described as



15



Pat. No. 5,582,498[(via FWC application Ser. No. 590,400)



approaching the dock over a “roadway”. This term is meant



to broadly encompass vehicle support surfaces of every kind FIELD OF THE INVENTION



The invention relates generally to a system for restraining a vehicle adjacent a loading dock, and more speci?cally to a wheel-actuated vehicle chocking device.



including roads, driveways, ramps, bridges, pits, truck lev 20



eler surfaces, and the like. SUMMARY OF THE INVENTION



It is a primary aim of the invention to enhance and BACKGROUND OF THE INVENTION



In the loading and unloading of vehicles at a loading dock, heavy equipment such as forklifts pass into and out of the vehicle to facilitate and expedite the unloading and/or load ing of the vehicle. Accordingly, it is imperative that the vehicle remain in a ?xed abutting relationship relative to the loading dock to prevent accidents, and to protect the safety of dock personnel. Without such securement, there is a potential hazard that the vehicle could be inadvertently moved away from the loading dock during the loading/ unloading operation. If this were to occur without the



knowledge of the dock personnel, they could continue to



25



modating vehicles having low undercarriages or low tail 35



the restraint does not interfere with any other portion of the vehicle beside the tire, i.e. ICC bars, tailgates, fenders, or mud ?aps, thus insuring that the restraint properly contacts 40



It is a further object to provide a restraint that can



the roadway surface, and with the tire being engaged. 45



50



to be located on the roadway adjacent the dock requiring care to be exercised to avoid being injured by the vehicle. Given the potential hazards of such manual placement of



system that can readily accommodate pullout forces exerted thereon by the docked and chocked vehicle. It is a further related object that such pullout forces not be borne by the drive mechanism by which the system is



initially latched.



wheel chocks, automated chocking systems have been 55



A further object is to provide a restraint system including a visual or other indication of securement of the vehicle in



the loading/unloading position. A still further object of the invention is to provide a



restraint system including the feature of guiding the vehicle 60



into position relative to the restraint, so that proper activa tion and engagement of the tire is carried out. In accordance with these and other objects of the invention, there is provided a wheel-activated vehicle restraint system for at least one wheel of the vehicle which



65



restrains the vehicle at a loading/unloading position adjacent the dock. According to the preferred embodiment of the invention, the restraint includes a support structure disposed



they move into an engaging position with the wheel. In addition, such systems may not be adjustable to accommo date the large range of tire sizes on cargo vehicles. Such



systems may also be awkward, dif?cult and time consuming to engage and disengage from the vehicle parked at the dock. In the co-pending application Ser. No. 08/327,308 ?led on Oct. 21, 1994, the priority bene?t of which is hereby



A further object of the invention is to provide a restraint that can be easily and effectively latched into place relative to the loading dock once the vehicle tire is chocked. It is a related object of the invention to provide a latching



or snow; 3) the blocks are awkward to handle and sometimes



dif?cult to remove from the wedged position; and 4) the



employed. While such systems are safer and more conve



and restrains the tire.



accommodate itself to variations in height in the roadway surface while still maintaining adequate contact with both



easily lost or damaged; 2) the blocks may not operate effectively due to a slippery road surface from oil, rain, ice,



nient than manual positioning of chocks, they may have their own disadvantages. For example, such systems may be incapable of being utilized with a wide variety of vehicle designs because they may interfere with the vehicle undercarriage, tailgate lifts, mud ?aps or adjacent tires as



It is a related object to provide a restraint with a low



pro?le relative to the roadway such that, during actuation,



restraints to prevent the vehicle from prematurely moving away from the loading dock have been largely unsuccessful, or have several shortcomings. Attempts to place wheel blocks underneath and wedged in front of the vehicles’



blocks require the dock personnel manipulating the devices



and tire sizes. A further object of the invention is to provide a restraint device which is compact and has a low pro?le for accom



gates.



attempt to move cargo into or out of the vehicle assuming



wheels have been unsuccessful because 1) the blocks are



tion Ser. No. 08/327,308. In accordance with that aim, it is a primary object of the invention to provide a restraint device which is capable of



accommodating vehicles of widely varying con?gurations 30



the presence of the vehicle at the dock, and injury to personnel or damage to dock equipment could occur.



Previous attempts to employ roadway positioned



improve upon the restraint disclosed in prior U.S. applica
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beside the path of the vehicle approaching the dock. The support structure includes a guide member extending aWay from the dock face, and a supporting member disposed



that illuminates in response to signals from both the ?rst and second sensors ensures not only that the latching mechanism is actuated, but also that the vehicle Wheel is properly chocked.



above the guide member. A trigger assembly is operatively connected to the guide member, and initially engages the



Other objects and advantages of the invention Will be apparent upon reference to the attached speci?cation and



Wheel of the vehicle as it rolls toWard the dock. The restraint also includes a locking arm Which operatively engages the supporting member to move from a stored position to a chocking position on the Wheel as the Wheel engages the



draWings, Wherein: BRIEF DESCRIPTION OF THE DRAWINGS



trigger and moves it toWard the dock. To provide such



the trigger by the Wheel, a trolley assembly operatively



FIG. 1 is an elevational vieW shoWing a vehicle restraint according to one embodiment of the invention;



connects the trigger assembly and the locking arm, the trolley assembly and the locking arm being connected at a



invention, in the stored position;



movement of the locking arm in response to movement of



connection point. According to the invention, the trigger



FIG. 2 is an elevational vieW of a restraint according to the 15



assembly is selectively positionable relative to the connec tion point in response to the dimensions of the Wheel. As a result, the locking arm engages a bottom portion of the Wheel, and moves along the peripheral surface of the Wheel to a chocking position as the Wheel continues to push the trigger assembly toWard the dock. The movement of the locking arm along the peripheral surface of the tire mini



FIG. 4 is an elevational vieW of a restraint according to the



invention, in the chocking position; FIG. 5 is an elevational vieW of the restraint of FIGS. 2



and 4, but from the side Which faces the vehicle; FIG. 6 is a rear vieW of the restraint of FIG. 5, as indicated



in FIG. 5;



miZes or eliminates any interference betWeen the vehicle



undercarriage and the restraint. In a preferred embodiment of the invention, the trolley assembly is connected to the trigger assembly by resilient members illustratively in the form of springs. The trolley



FIG. 7 is a plan vieW of the restraint according to an 25



FIG. 8 is a top vieW of the restraint according to an



assembly and springs thus serve as a variable length biasing



FIGS. 9—12 are a series of partial elevational vieWs representing movement of a restraint according to the inven



tion moving betWeen the stored and chocking positions; FIGS. 13—15 are a series of partial elevational vieWs



35



advantageous path—?rst engaging a bottom portion of the Wheel, and then moving along a peripheral surface of the Wheel to the chocking position. According to a further aspect of the invention, an operator actuated latching mechanism is provided to secure the



representing the operating positions of a latch mechanism according to an embodiment of the invention; FIG. 16 is a sectional vieW of the latching assembly according to an embodiment of the invention; FIGS. 17—19 are top, side, and front vieWs of a latch member according to an embodiment of the invention; and FIG. 20 is a plan vieW of the loading dock area including at least one vehicle restraint.



vehicle in place adjacent the loading dock With the locking



DESCRIPTION OF THE PREFERRED EMBODIMENTS



arm in the chocking position. An actuator is operatively connected to the latching bar for moving a latch member betWeen a non-engaging and an engaging position. In the



engaging position, a teXtured engaging portion of the latch



alternative embodiment of the invention;



embodiment of the invention;



link alloWing the trigger assembly to be selectively posi tionable relative to the connection point betWeen the trolley assembly and locking arm. As the trigger assembly is moved in a dockWard direction, this variable length biasing link resiliently biases the locking arm from the stored position toWard the chocking position. Moreover, the Wheel is prop erly siZed by the restraint and the locking arm traces out its



FIG. 3 is an exploded vieW of the actuation assembly according to an embodiment of the invention;



45



While the invention Will be described in connection With certain preferred embodiments, there is no intent to limit it



member engages an upper surface of the guide member,



to those embodiments. On the contrary, the intent is to cover



While the engaging portion is spaced from the surface When it is in the non-engaging position. According to the preferred embodiment, engagement blocks are disposed on the trolley



Within the spirit and scope of the invention as de?ned by the



all alternatives, modi?cations, and equivalents included



appended claims.



assembly such that the movement of the latch member to the



engaging position causes the guide member to be clamped betWeen the engaging portion and the engaging block.



The tire-actuated vehicle restraint device according to the present invention is shoWn in an illustrative operating envi ronment in FIG. 1. The restraint device 10 engages a leading



Advantageously, the structure of the latch mechanism is such that, as a pullout force is eXerted on the restraint, the



tire T of a vehicle V to maintain the vehicle V in a



clamping force increases, and the latch member decouples from the latching bar, thus preventing the pullout force from



55 term “tire” as used herein refers to the combination of a



loading/unloading position adjacent a loading dock D. The Wheel and a tire rotatably mounted to a vehicle V. Thus, an action performed on a tire is also performed on a Wheel. Tire T is referred to as the “leading” tire as it is the ?rst to



being transferred to the actuator. According to a further aspect of the invention, the latch mechanism also includes a sensor for sensing the movement



of the latching bar betWeen unlatched and latching positions. A?rst signal is generated When the latching bar moves to the latching position, and such signal may illuminate a visual indicator. The visual indicator signals dock personnel that



the unloading/loading operation may be safely performed and/or signals the vehicle operator not to attempt to pull aWay. In addition, a second sensor may sense movement of



the locking arm to the chocking position. Avisual indicator



65



approach the dock D as the vehicle V backs into position over the roadWay R. As is conventional, the dock D shoWn in FIG. 1 includes a dock leveler L Which spans the gap betWeen the rear of the truck and the ?oor F of the loading dock to alloW forklifts and other dock equipment and personnel to pass into and out of the bed of the vehicle. As the leveler L is pivoted relative to the dock, it also serves to compensate for height differentials betWeen the bed of the truck and the ?oor F as may arise during loading and



US RE37,570 E 5
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unloading of the vehicle V. As is also conventional, the dock



portion 33 serves as a camming surface to assist movement



D includes at least one bumper B mounted to the dock face DF. The rear end of the vehicle V may abut the bumper When



4, as described in greater detail beloW. The restraint 10 also



of the locking assembly 20 to the chocking position of FIG. includes the operator actuated latching mechanism 40. The latching mechanism 40 includes a latching bar 42, shoWn depending from the supporting member 32 in FIG. 2. The latching mechanism 40 also includes a latching member 43. The latching mechanism 40 is actuated by an actuator 44



it is in the loading/unloading position of FIG. 1. The vehicle restraint 10 in FIG. 1 is shoWn in a chocking



and latched position in Which the restraint 10 prevents the vehicle V from moving aWay from the dock D While it is being loaded or unloaded. According to the invention, and as Will be described in greater detail beloW, the restraint 10 is moved into the chocking position, in Which a lock assembly



shoWn mounted to the support structure 30.



The lock assembly 20 includes an actuation assembly, designated generally by A in FIG. 2, and shoWn in an exploded vieW in FIG. 3, and a locking arm 70 (also referred



engages the leading and trailing surfaces of the tire T, by means of the dockWard movement of the tire T itself. Accordingly, the restraint 10 is referred to herein as “Wheel activated.” In addition, the vehicle restraint 10 includes the



feature of being variable to automatically accommodate and successfully chock tires having a Wide range of siZes. Once the restraint is in the chocking position, in Which a lock assembly engages tire T, the lock assembly can be latched into position relative to the dock D by an operator controlled latching mechanism. Once the operator controlled latching mechanism is activated, the restraint 10 actively prevents the vehicle V from moving aWay from the dock face. Conversely, de-activation of the operator controlled latching



to as a lagging arm or chock assembly). The actuation



assemblyAmoves relative to and along the support structure 15



stored position of FIG. 2 and the chocking position of FIG. 4 in response to the dockWard movement of the tire T as the



vehicle V backs in to the loading/unloading position adja cent the dock. At the same time, the structure of the actuation



assemblyA serves to properly siZe the tire T and capture the leading edge at an engagement point 21 in FIG. 4, While moving the locking arm 70 to capture the trailing edge of the tire as at 22 in FIG. 4.



mechanism alloWs the vehicle to move aWay from the dock



D after the loading/unloading operation is completed, thereby re-positioning the lock assembly back in the stored



To achieve the automatic positioning function and the tire 25



position for activation by the tire of the next vehicle. The elevational vieW in FIG. 2 of the vehicle restraint 10 shoWs the various components comprising the restraint. A lock assembly 20 is shoWn in a stored position at the distal



siZing function, the actuation assembly A includes a trigger assembly 50, and a trolley assembly 60. Both the trigger assembly 50 and the trolley assembly 60 move linearly along the guide member 31 betWeen the stored position of FIG. 2 and a plurality of chocking positions, such as that shoWn in FIG. 4. The trigger assembly 50 also engages and



end of a support structure 30. The end of the support 30 furthest from the dock D Will be referred to as the distal end, While the end adjacent the dock face Will be referred to as the



moves along the roadWay surface R in response to move



ment of the tire T. ToWard that end, the trigger assembly 50



comprises a guiding portion 51 and a tire-engaging portion



dock end. According to the invention, the lock assembly is activated by the tire T as it travels in a dockWard direction over the roadWay R. In response, the lock assembly moves



30, and serves to actuate the locking arm 70 betWeen the



35



52, seen most clearly in the exploded vieW of FIG. 3. To alloW the trigger assembly 50 to move along the guide



member 31, the guiding portion, according to the present



along the support structure 30 from the distal, stored position



embodiment, includes sideWalls 51a and 51b, to Which are secured rollers 51r. Rollers 51r are received Within the tracks formed in the I-beam 31 betWeen the top ?ange and bottom



shoWn in FIG. 2 to a plurality of chocking positions, such as that shoWn in FIGS. 1 and 4. The position shoWn in FIG. 4 is a chocking position, since the tire T is engaged on both its



?ange to guide the movement of the trigger assembly 50, as



leading edge (as at 21) and at its trailing edge (as at 22).



seen most clearly in the section vieW of FIG. 6. In a like



Once the lock assembly moves to this chocking position,



manner, and returning to FIG. 3, the trolley assembly



further dockWard movement of the tire T simply causes the lock assembly 20 to move dockWard along With the tire. Once the tire T and the vehicle V are adjacent the dock in the



61a and 61b, to Which are secured rollers 62. These rollers are also disposed Within tracks in the I-beam 31 to guide the



according to the present embodiment also includes sideWalls 45



loading/unloading position, the operator controlled latching



movement of the trolley assembly 60 along the I-beam guide



mechanism may be actuated to latch the lock assembly 20 in



member 31.



place along the support structure, thus preventing movement



The tire-engaging portion 52 of the trigger assembly 50



of the docked vehicle V aWay from the dock. Returning to FIG. 2, the support structure 30 includes a



according to the present embodiment includes a generally



box-like structure de?ned by sideWalls 52a (FIG. 3), and supported by transverse Webs, such as at 52b. Aplurality of



stationary member, illustratively in the form of a guide member 31 disposed adjacent to the roadWay R. In the present embodiment, and as seen in the cross-sectional of FIG. 6, the guide member 31 is an I-beam including an upper



?ange, a loWer ?ange and a vertical Web portion, the space betWeen the ?anges forming a track on each side of the Web. The I-beam is ?xed to the roadWay R in the present



55



embodiment, although it could also be simply disposed



rollers are secured to the tire-engaging portion to assist in its function. RoadWay-engaging rollers 54 and 55 are secured to the box-like structure to provide a smooth rolling action as the tire-engaging portion 52 passes over the roadWay surface R. The rollers 54 and 55 are illustratively mounted for rotation on shafts 54a and 55a, respectively, the ends of Which are received Within holes disposed Within vertical



along the roadWay or spaced therefrom depending on the nature of the installation. Support structure 30 (FIG. 2) also includes a supporting member 32 Which, in the present embodiment, is disposed above and separated from the



members 54b and 54c and 52a and 52b, respectively. While



guide member 31. In an alternative embodiment, the sup porting member 32 could be in contact With guide member 31, or it could be integral thereWith. At its distal end, the supporting member 32 includes a ramp portion 33 Which is angled toWard the roadWay R. The upper surface of the ramp



52 also includes a tire-engaging roller 56, extending across the Width of the box-like structure in the present embodi ment. Since the dockWard travelling tire Will engage the



the rollers 54 and 55 are described herein as cylindrical, other rollers, such as a spherical caster mounted on a



horiZontal shaft, could also be used. Tire-engaging portion 65



roller 56 at an engagement point 21 (FIG. 4), the ability of this roller to rotate ensures that the tire T Will not roll up and
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