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(57) ABSTRACT 

A barrier device comprises a top Wall, a bottom Wall, 
opposed end Walls and opposed side Walls interconnected to 
form a holloW interior in Which a pair of spaced openings are 
formed Which extend between the side Walls. An external 
reinforcement structure is provided to enhance the structural 
integrity of the barrier device, including ?rst and second 
beams each located along one of the side Walls Which are 
connected to one another by a mounting device extending 
through the openings in the holloW interior, or, alternatively, 
are mounted Within a seat formed in each side Wall between 
the opposed ends of the barrier device. The beams of one 
barrier device are connected end-to-end With the beams of 
adjacent barrier devices to form an essentially continuous 
Wall of barriers Which resist disengagement from one 
another and exhibit improved resistance to being broken 
apart upon impact by a vehicle. 
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BARRIER DEVICE WITH SIDE WALL 
REINFORCEMENTS 

RELATED APPLICATION 

[0001] This application is a continuation-in-part of Us. 
patent application Ser. No. 10/669,998, ?led Sep. 24, 2003, 
Which is a divisional of Us. patent application Ser. No. 
10/033,974, ?led Dec. 19, 2001, noW Us. Letters Pat. No. 
6,666,616, issued Dec. 23, 2003 in the name of Leo J. 
Yodock, III, Leo J. Yodock, Jr., and Guy C. Yodock, entitled 
“Barrier Device With External Reinforcement.” 

FIELD OF THE INVENTION 

[0002] This invention relates to barrier devices for vehicu 
lar and vessel traf?c control, soil erosion containment, 
impact attenuation and the like Which can be interconnected 
With one another to de?ne a continuous barrier Wall structure 
and/or connected in various combinations to form energy 
absorbing cells, and, more particularly, to barrier devices 
formed of a light Weight plastic having side Wall Which 
receive and mount external reinforcement structure in the 
form of a pair of beams each extending along the length of 
one of the side Walls. 

BACKGROUND OF THE INVENTION 

[0003] A variety of different devices have been developed 
for absorbing the kinetic energy of impact of colliding 
automobiles, and for the containment of forces exerted by 
soil or Water. HighWay barrier devices, for example, are 
intended to provide a continuous Wall or barrier along the 
center line of a highWay When laid end-to-end to absorb 
graZing bloWs from moving vehicles. One commonly used 
highWay barrier is formed of pre-cast reinforced concrete, 
and is knoWn as the “NeW Jersey” style barrier. HighWay 
barriers of this type have a relatively Wide base including 
side Walls Which extend vertically upWardly from the pave 
ment a short distance, then angle inWardly and upWardly to 
a vertically extending top portion connected to the top Wall 
of the barrier. This design is intended to contact and redirect 
the Wheels of a vehicle in a direction toWard the lane of 
traf?c in Which the vehicle Was originally traveling, instead 
of the lane of opposing traffic. See Us. Pat. No. 4,059,362. 

[0004] One problem With highWay barriers of the type 
described above is the high Weight of reinforced concrete. A 
barrier having a typical length of tWelve feet Weighs about 
2,800-3,200 pounds and requires special equipment to load, 
unload and handle on site. It has been estimated that for 
some road repairs, up to 40 percent of the total cost is 
expended on acquiring, delivering and handling concrete 
barriers. Additionally, concrete barriers have little or no 
ability to absorb shock upon impact, and have a high friction 
factor. This increases the damage to vehicles Which collide 
With such barriers, and can lead to serious injuries to 
passengers of the vehicle. 

[0005] In an effort to reduce Weight, facilitate handling 
and shipment, and provide improved absorption of impact 
forces, highWay barriers have been designed Which are 
formed of a holloW plastic container ?lled With Water, sand 
or other ballast material such as disclosed in Us. Pat. Nos. 

4,681,302; 4,773,629; 4,846,306, 5,123,773 and 5,882,140. 
For example, the ’302 patent discloses a barrier comprising 
a container having a top Wall, a bottom Wall, opposed side 
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Walls and opposed end Walls interconnected to form a 
holloW interior Which is ?lled With Water, and having ?ttings 
for coupling one barrier to another to form a continuous 
Wall. The container structure is formed of a resilient material 
Which is deformable upon impact and capable of resuming 
its original shape after being struck. Longitudinally extend 
ing, spaced traction spoiler channels are said to reduce the 
area of potential impact and thus the tendency of the vehicle 
to climb the Walls of the barrier and vault over it into the 
opposing lane of traffic. 

[0006] The ’629, ’306, ’773 and ’140 patents noted above 
represent further advances in deformable highWay barrier 
designs. The ?rst tWo patents disclose barriers Which com 
prise a longitudinally extending container made of semi 
rigid plastic Which is self-supporting, and has a predeter 
mined shape Which is maintained When ?lled With Water, 
sand or other ballast material. Such devices are connected 
end-to-end by a key insertable Within grooves formed in the 
end Walls of adjacent barriers. Interconnected ?ll openings 
are provided Which permit adjacent barriers to be ?lled With 
Water or the like When laid end-to-end. 

[0007] The ’773 and ’140 patents disclose further 
improvements in barrier devices including side Walls formed 
With higher curb reveals, a horiZontally extending step and 
vertical indentations in order to assist in maintaining the 
structural integrity of the container, and to create internal 
ba?les for dampening movement of Water or other ?uid 
Within the container interior. Interlocking male and female 
coupling elements are formed on opposite end Walls of the 
barrier to facilitate end-to-end connection thereof. Addition 
ally, such barriers are formed With channels or openings to 
permit the insertion of the tines of a fork lift truck therein for 
easy handling of the barriers. 

[0008] Despite the improvements in highWay barrier 
designs noted above, some de?ciencies nevertheless remain. 
One concern has been With the ability of a Wall of barriers, 
e.g. individual barriers connected end-to-end, to Withstand a 
direct impact by a speeding vehicle. It has been found that 
plastic barriers tend to separate from one another at their 
connections, and in some instances break apart in response 
to the vehicle impact. Although concrete barriers of the type 
described above also can break apart during a crash, they are 
more resistant to that than plastic barriers and there is a need 
for plastic barriers to demonstrate impact resistance capa 
bilities Which more closely approximates those of concrete 
barriers. 

SUMMARY OF THE INVENTION 

[0009] This invention is directed to a barrier device com 
prising a top Wall, a bottom Wall, opposed end Walls, and, 
opposed side Walls interconnected to form a holloW interior 
in Which a pair of spaced openings are formed Which extend 
betWeen the side Walls. An external reinforcement structure 
is provided to enhance the structural integrity of the barrier 
device, including ?rst and second beams each extending 
along one of the side Walls Which are connected to one 
another by a mounting device extending through the open 
ings, or, alternatively, are mounted Within a seat formed in 
each side Wall betWeen the opposed ends of the barrier 
device. The beams of one barrier device, in turn, are con 
nected end-to-end With the beams of an adjacent barrier 
device to form an essentially continuous, interconnected 



US 2007/0243015 A1 

Wall of barriers Which resist disengagement from one 
another and exhibit improved resistance to being broken 
apart upon impact by a vehicle. 

[0010] The openings extending through the holloW inte 
rior are fork lift holes Which are siZed to receive the tines of 
a fork lift thus facilitating movement of the barrier device 
during loading, unloading and assembly. In one presently 
preferred embodiment of this invention, the external rein 
forcement structure comprises a ?rst box beam and a second 
box beam, each generally square in cross section and formed 
of metal, rubber, composite material or the like. Each box 
beam is holloW, at least at its opposite ends, in order to 
receive and mount one end of a connector bar Whose other 
end is mounted Within the box beam of an adjacent barrier 
device. The cross section of the connector bar is suf?ciently 
smaller than that of the box beams to permit at least limited 
pivotal movement of the connector bar Within the beams, 
and hence, pivotal movement betWeen the adjacent barrier 
devices. 

[0011] The tWo box beams are connected to one another 
by a pair of brackets each including a plate mounted at each 
edge to one of a pair of upstanding legs. One bracket is 
inserted Within each of the fork lift holes and has a length 
dimension such that its ends protrude from the side Walls. 
Each box beam rests atop a protruding end of both brackets 
and is bolted in place to connect it to the bracket and, in turn, 
to the box beam on the other side Wall. Because the brackets 
have upstanding legs, clearance is provided Within each fork 
lift hole to receive the tines of a fork lift even With the 
brackets and box beams in place. 

[0012] In an alternative embodiment, a pair of box beams 
similar to those noted above are employed except they are 
connected to one another by telescoping members associated 
With each beam. One of the box beams mounts a pair of 
sleeves extending perpendicular thereto, and the other box 
beam mounts a pair of arms Which align With the sleeves and 
are inserted therein When the beams are positioned along the 
side Walls. The box beams associated With one barrier device 
are connected to those of an adjacent barrier by means of 
telescoping ends of the beams. One end of each beam has a 
reduced cross sectional area Which telescopes into the oppo 
site end of an adjacent beam having a larger cross section. 
The beams of one barrier device may be connected to the 
beams of an adjacent barrier device by a friction ?t, or With 
fasteners such as bolts. 

[0013] Additional embodiments of this invention employ 
“beams” in the form of holloW or solid slats Which are 
mounted Within longitudinally extending seats formed in the 
side Walls of each barrier device betWeen the end Walls. 
Connecting structure is provided to mount the protruding 
ends of each beam of one barrier device to those of an 
adjacent barrier device. 

[0014] In each of the embodiments employing a beam or 
slat structure extending along the opposed side Walls of a 
barrier device, a ground anchor is preferably employed to 
assist in retaining the barrier device in position on the 
roadWay or other surface on Which it rests. The ground 
anchor(s) are connected to the beam or slat, or the mounting 
structure for same, and then are staked or otherWise af?xed 
to the ground. 

[0015] As noted above, a number of barrier devices may 
be connected end-to-end to form a barrier Wall. At the 
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outermost ends of the Wall, the beams or slats of the end 
most barrier devices are exposed and could present a haZard 
if impacted by oncoming traf?c. An end connector is there 
fore provided in order to close off the beam or slat ends. 

[0016] In another aspect of this invention, a rotational 
molding process is employed to combine crosslinkable high 
density polyethylene material With polyethylene foaming 
pellets to form the barrier device noted above With Walls 
having an interior surface covered With a layer of foam. The 
plastic, polyethylene Walls have a thickness on the order of 
about 0.25 inches, and the foam layer is in the range of about 
0.5 to 6 inches in thickness depending upon the amount of 
foaming pellets used. Fill holes are formed in the top Wall of 
the barrier so that Water, sand or other ballast material can 
be introduced into the holloW interior and into contact With 
the foam layer. In an alternative embodiment, substantially 
the entire holloW interior of the barrier is ?lled With foam 
material. Preferably, a liquid material is introduced into the 
holloW interior through one or more of the ?ll holes, Which 
then cures to form a foam Which expands to ?ll all or a part 
of the entire volume of the barrier interior. 

[0017] It has been found that barrier devices ?lled With 
foam can be interconnected end-to-end to form a barrier Wall 
Which readily ?oats in Water, and the external reinforcement 
structure adds overall strength, rigidity and resistance to 
separation and breaking apart of individual barriers Within 
such barrier Wall. These ?oating barrier Walls can be used in 
various naval applications to encircle ships or other assets, 
or to segregate areas Within a port or dock area, as desired. 

DESCRIPTION OF THE DRAWINGS 

[0018] The structure, operation and advantages of the 
presently preferred embodiment of this invention Will 
become further apparent upon consideration of the folloWing 
description, taken in conjunction With the accompanying 
draWings, Wherein: 

[0019] FIG. 1 is a perspective vieW of the barrier of this 
invention; 

[0020] FIG. 2 is a plan vieW ofthe barrier depicted in FIG. 
1, With a second barrier shoWn in phantom at one end; 

[0021] FIG. 3 is a side vieW of the barrier of FIG. 1; 

[0022] FIG. 4 is a perspective vieW of tWo barriers con 
nected end-to-end With one embodiment of the external 
reinforcement structure of this invention; 

[0023] FIG. 5 is an exploded, perspective vieW of the 
mounting bracket employed With the barriers claim 4; 

[0024] FIG. 6 is a perspective vieW of the assembled 
reinforcing structure of FIG. 5; 

[0025] FIG. 7 is a cross sectional vieW of the barrier 
shoWn in FIG. 1 depicting the foam layer along the Walls 
Within the barrier interior; 

[0026] FIG. 8 is a vieW similar to FIG. 7 except With the 
holloW interior of the barrier device completely ?lled With 
foam. 

[0027] FIG. 9 is a vieW similar to FIG. 4, except depicting 
an alternative embodiment of the external reinforcement 
structure of this invention; 
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[0028] FIG. 10 is a perspective vieW of the mounting 
bracket employed in the embodiment of FIG. 9; 

[0029] FIG. 11 is a perspective vieW of the assembled 
external reinforcement structure of the barrier device in FIG. 

9; 
[0030] FIG. 12 is a side elevational vieW of a portion of 
FIG. 11; 

[0031] FIG. 13 is a plan vieW of a portion of FIG. 1; 

[0032] FIG. 14 is a vieW similar to FIG. 4, except illus 
trating a still further embodiment of the barrier of this 
invention; 
[0033] FIG. 14A is a cross sectional vieW of a portion of 
a side Wall and slat shoWn in FIG. 14; 

[0034] FIG. 15 is a vieW similar to FIG. 14, except 
depicting another barrier according to this invention; 

[0035] FIG. 15A is an enlarged vieW of the encircled 
portion of FIG. 15; 

[0036] FIG. 15B is an alternative embodiment of the 
encircled portion of FIG. 15 shoWing another connector 
structure for securing adjacent barriers to one another; 

[0037] FIG. 15C is a cross sectional vieW of a portion of 
side Wall and box beam shoWn in FIG. 15; 

[0038] FIG. 16 is a vieW similar to FIGS. 14A and 15C 
except depicting a slat or beam Which is captured Within a 
correspondingly shaped seat formed in the side Wall of the 
barrier device; 

[0039] FIG. 17 is a vieW similar to FIG. 16 depicting an 
alternative slat or beam shape; 

[0040] FIG. 18 is an enlarged vieW of a C-clamp for 
connecting the ends of the beams or slats or adjacent 
barriers; 
[0041] FIG. 19 is a side vieW similar to FIG. 9 except 
illustrating the C-clamp of FIG. 18 mounted to the ends of 
the beams of adjacent barriers; 

[0042] FIG. 20 is a side vieW similar to FIG. 14 except 
shoWing the C-clamp of FIG. 18 mounted to the ends of the 
slats of adjacent barriers; 

[0043] FIG. 21 is a side vieW of the barrier device depicted 
in FIG. 9 depicting a ground anchor connected to the 
mounting bracket Which support the beams; 

[0044] FIG. 22 is a plan vieW of FIG. 21; 

[0045] FIG. 23 is an end vieW of a barrier device similar 
to that shoWn in FIG. 14 except including a mounting 
bracket extending through the fork lift holes of the barrier 
and a ground anchor of the type depicted in FIG. 21; 

[0046] FIG. 24 in an enlarged vieW of the encircled 
portion of FIG. 23; and 

[0047] FIG. 25 is a side vieW of tWo barrier devices in a 
barrier Wall in Which an end connector is mounted to the 
beam carried by one of the barrier devices. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0048] Referring initially to FIGS. 1-4, the barrier device 
10 of this invention comprises a top Wall 12, a bottom Wall 
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14, opposed end Walls 16, 18, and, opposed side Walls 20, 22 
Which are interconnected to collectively de?ne a holloW 
interior 24. In the presently preferred embodiment, each of 
the Walls 12-22 are formed of a semi-rigid plastic material 
chosen from the group consisting of loW density polyethyl 
ene, high density polyethylene, acrylonitrile or butadiene 
styrene, high impact styrene, polycarbonates and the like. 
These plastic materials are all inherently tough and exhibit 
good energy absorption characteristics. They Will also 
deform and elongate, but Will not fail in a brittle manner at 
energy inputs Which cause other materials to undergo brittle 
failure. The surfaces of these types of plastic materials are 
inherently smoother than materials from Which other barri 
ers are typically constructed, therefore creating less friction 
and reducing the likelihood of serious abrasion injuries to 
vehicles and/or passengers Who may come into contact 
thereWith. Additionally, materials of this type are unaffected 
by Weather and have excellent basic resistance to Weather 
ing, leaching and biodegradation. Additives such as ultra 
violet inhibitors can be added thereto, making such materials 
further resistant to the effects of Weather. They also retain 
their mechanical and chemical properties at loW ambient 
temperatures. 

[0049] When using the barrier device 10 of this invention 
as a highWay barrier, the holloW interior 24 is preferably 
?lled With a “ballast” material such as Water or other liquid, 
or a ?oWable solid material such as sand, concrete and the 
like. For this purpose, the Walls 12-22 of barrier device 10 
have a thickness in the range of about one-eighth inch to one 
inch so as to perform satisfactorily in service. The barrier 
device 10 is preferably in the range of about six to eight feet 
in length, and, at the Wall thickness noted above, has a 
Weight When empty of about 80 to 140 lbs. When ?lled With 
a liquid such as Water, the overall Weight of the barrier is in 
the range of about 1400 to 2200 lbs. FloWable solid material 
such as sand and the like increase the Weight of barrier 10 
further. 

[0050] For ease of understanding and discussion of the 
principal aspects of this invention, the various structural 
elements of the barrier device 10 are described beloW in 
relation to their collective performance of a particular func 
tion of the barrier 10. These functions include the ability of 
the barrier 10 to better redirect and control the upper 
movement of a vehicle upon impact thereWith, the ability to 
resist lateral separation of adjacent barriers 10 When they are 
joined end-to-end to form an essentially continuous Wall, the 
ability to resist break up or disintegration of individual 
barriers in response to impact from a vehicle and the ability 
to ?oat in Water. 

Control of Vehicle Movement 

[0051] The control of vehicle movement upon impact With 
the barrier device 10 of this invention is achieved primarily 
by the material With Which the barrier 10 is constructed, and 
the con?guration of its side Walls 20 and 22. Because both 
side Walls 20, 22 are identical in con?guration, only side 
Wall 20 is described in detail herein, it being understood that 
the side Wall 22 is formed With the identical structure and 
functions in the same manner. 

[0052] The side Wall 20 includes a substantially vertically 
extending curb reveal 26 Which extends from the bottom 
Wall 14 to a horizontally extending ledge or step 28 best 
shoWn in FIG. 1. Preferably, the curb reveal 26 has a vertical 
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height of nine inches, measured from the bottom Wall 14 
upwardly, Which is at least tWo inches greater than the curb 
reveals of other highway barrier devices, such as disclosed, 
for example, in my prior U.S. Pat. No. 5,123,773. The 
horizontal extent of the step 28 is preferably on the order of 
about 11/2 inches measured in the direction from the outer 
edge of curb reveal 26 toWard the holloW interior 24 of 
barrier device 10. 

[0053] Extending upWardly at an acute angle from the step 
28 is an intermediate section 30 Which terminates at a 
vertically extending upper section 32. The upper section 32, 
in turn, extends from the intermediate section 30 to the top 
Wall 12 of barrier 10 Which is formed With a pair of ?ll holes 
33 preferably having a diameter in the range of about 3-4 
inches. In the presently preferred embodiment, a number of 
stabiliZers 34 are integrally formed in the intermediate 
section 30, at regularly spaced intervals betWeen the end 
Walls 16, 18. Each stabiliZer 34 includes a base 36 and 
opposed sides 38 and 40. As best seen in FIG. 1, the base 36 
of each stabiliZer 34 is coplanar With the step 28 and is 
supported by an internally located support 42 shoWn in 
phantom lines in FIG. 3. The sides 38, 40 of each stabiliZer 
34 taper inWardly, toWard one another, from the base 36 to 
a point substantially coincident With the uppermost edge of 
intermediate section 30 Where the upper section 32 of side 
Wall 20 begins. In the presently preferred embodiment, a 
throughbore 44 extends from the base 36 of one or more of 
the stabiliZers 34, through the internal support 42 and out the 
bottom Wall 14 of barrier 10. One or more of these through 
bores 44 receive an anchoring device such as a stake 46, 
shoWn in phantom in FIG. 3, Which can be driven into the 
ground or other surface upon Which the barrier device 10 
rests to secure it in an essentially permanent position 
thereon. 

[0054] Enhanced control and redirection of the path of a 
vehicle impacting the barrier device 10 of this invention is 
achieved With the above-described structure as folloWs. The 
increased height of the curb reveal 26 of side Wall 20, e.g., 
nine inches compared to seven inches or less for conven 
tional barriers, is effective to engage and redirect the tires of 
a vehicle toWard the lane in Which the vehicle Was traveling 
instead of in a direction toWard the barrier 10 or the 
opposing lane of tra?ic. The curb reveal 26 is strengthened 
and reinforced by the presence of the horiZontally extending 
ledge or step 28 and the stabiliZers 34. 

[0055] In the event the vehicle tires nevertheless extend 
above the curb reveal 26 upon impact, the intermediate and 
upper sections 30 and 32 are designed to resist further 
upWard movement of the vehicle therealong. While the 
stabiliZers 34 in intermediate section 30 function to add 
rigidity and stability to the overall barrier 10, the interme 
diate section 30 is nevertheless designed to at least partially 
collapse inWardly or buckle in response to the application of 
an impact force thereto. The extent of inWard motion of 
buckling is controlled, at least to some extent, by the 
diameter of the ?ll holes 33 in the top Wall 12. When the 
barrier interior 24 is ?lled With Water, for example, the 
impact of a vehicle With a barrier side Wall 20 or 22 causes 
such Water to displace from the area of contact. Some of the 
Water is forcefully discharged from the interior 24 through 
the ?ll holes 33, and the amount of such energy displacement 
is dependent on the diameter of the holes 33. The greater the 
diameter, the greater the amount of Water displaced, and, 
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hence, the more the barrier side Wall 20 or 22 is permitted 
to buckle. It has been found that a ?ll hole 33 diameter of 
about 3-4 inches, noted above, is optimum Wherein suf?cient 
buckling of the side Walls 20, 22 is permitted for the 
purposes described beloW Without permanent damage to the 
barrier 10 upon impact With a vehicle. In the presently 
preferred embodiment, When the intermediate section 30 
buckles inWardly, a pivot point is created about Which the 
upper section 32 can move in a generally doWnWard direc 
tion. Consequently, the tire and/or bumper of the vehicle is 
impacted by the upper section 32 of barrier device 10 and 
urged doWnWardly, back toWard the pavement or ground 
along Which the vehicle Was traveling. This substantially 
prevents the vehicle from vaulting over the top of the barrier 
10 and entering the opposing lane of traf?c. Despite such 
movement of the intermediate and upper sections 30, 32 in 
response to impact, the material from Which barrier device 
10 is constructed alloWs such sections 30, 32 to return to 
their original shape after deformation. 

[0056] In the presently preferred embodiment, a drain hole 
76 is formed along each of the end Walls 18 and 20 thereof 
near the bottom Wall 14 to alloW passage of Water and the 
like from one side of the barrier device 10 to the other. Water 
or other ?oWable material is introduced into the holloW 
interior 24 of the barrier device 10 via the ?ll holes 33 
formed in top Wall 12. These ?ll holes 33 can also receive 
the post of a sign or the like (not shoWn) extendable into the 
barrier interior 24. As shoWn in FIG. 2, a post boot 78 is 
formed at the bottom Wall 14 of barrier 10, in alignment With 
each ?ll hole 33, to receive and support the post of a sign 
inserted through the ?ll hole 33. Preferably, the top Wall 12 
is formed With an elongated channel 80 leading to each ?ll 
hole 33 to alloW for the How of rainWater into the holloW 
interior 24. The top Wall 12 is also formed With an internally 
extending seat 82 Which is adapted to mount an internal light 
?xture (not shoWn) for illuminating the barrier device 10 
from the inside. The details of such lighting construction 
form no part of this invention and are thus not discussed 
herein. 

Resistance to Barrier Disengagement and Break Up 

[0057] Another general aspect of the construction of the 
barrier device 10 of this invention involves a number of 
elements designed to resist disengagement of adjacent bar 
rier devices 10 and 10' When they are arranged end-to-end to 
form an essentially continuous Wall, and to resist the break 
up or disintegration of individual barrier devices 10 and 10' 
in response to impact by a vehicle. TWo barrier devices 10 
and 10' are depicted in FIGS. 4 and 9, Which are identical in 
structure and function. The same reference numbers are 
therefore used to identify like structure, With the addition of 
a “"’ to the numbers associated With barrier 10' on the 
right-hand side of FIGS. 4 and 9. 

[0058] Each end Wall 16 of barriers 10 is formed With an 
internally extending recess 48 near the bottom Wall 14, 
Which receives an outWardly protruding extension 52 
formed on the end Wall 18 of an adjacent barrier 10. The 
upper portion of end Wall 16 is formed With a slot 56, and 
the upper portion of end Wall 18 is formed With a slot 58. 
Each slot 56, 58 has an inner, generally cylindrical-shaped 
portion 59 and a narroWer, substantially rectangular-shaped 
portion 61 at their respective end Walls 16, 18. The slots 56, 














