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LOCK RING FOR SECURING A CONTAINER LiD
Related Application Daia

{86661]  This patent is related to and claims priority benetit of U.S. provisional
application Serial No. 61/672,864 of the same title and filed on 18 July, 2012, The
entire content of this prior filed provisional application is hereby incorporated herein

by reference.
Background

1. Field of the Disclosure

[98062]  The present disclosure is generally directed to drum-type storage containers
and more particularly to a split ving clamyp or lock ring for securing 2 hd to such a

container, the ring having a shim profile construction.

2. Pescription of Related Art

18063}  Cylindrical containers or drum condainers are known in the art for holding
and storing chemicals, industrial materials, and the like. These types of containers are
typically large dram sizes and are often constructed of either a metal material such as
steel or, particularfy o North America, a fiber matevial. Fiber drams are formed
having & metal chime around the top Hp or top opening as well as around the closed
bottom. In other regions, particularly in Europe and the Far East, such drom
containers are often formed of non-metallic and non-fibrous materials, such as plastic
matcrials. With the rapid globalization of commerce, it has become much more
common that plastic material 15 used for fabricating these types of drums, as well as
for fabricating their removable lids. In this regard, there are ccological and other
advantages associated with use of plastic drums and lids, such as the material being

recoverable or recyclable,

[8804] Each container of this type has a replaceable lid retained in position by a
split ring clamp or lock ring in order o securcly close the top opening. International
standards are developing, which may supplant separate national standards to regulate
the performance of these types of dnms and hds. From a national standpoint, the
United States Departmoent of Transportation (DOT), Research and Special Programs
Administration, has produced standards and specifications for drum performance.

Standards also have been pronuilgated by the Unitted Nations organization. DOT
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standards typically call for drop tests to make sure the drums won’t leak when

subjected to some abuse or trauma during use,

[8868] The drums to be tested are filled with dry, finely powdered material to a
specific net weight. The dnuns are then closed with the lids and then clamped by the
split ring or lock ring. Depending upon the standards involved, the containers are
required to withstand a drop from varying heights and at various orientations onto a
hard surface such as conerete. To pass such tests or meet the standards, the droms
must recover from such drops without rupture or leakage. One international testing
approach involves a similar drop test, except that the druses are filled with water
mstead of powdered materials. Such tests also include a seal test where the dnums are

filled with water and upended to determine the presence of a leak.

[80806] The hids that typically close these types of drums are formed from stamped
metal or molded plastic. The Hds are then secured onto the droms by the split ring
clamps or lock rings. Such clamps or lock rings have a channel to capture a rim of the
hid-to-drum interface. An over-center lever is generally used to draw the ends of the
split ring clamp structure together. In the past, these lock rings or clamps were made
of steel and were durable and very strong and sturdy, but also quite heavy and
expensive. However, for many packaging, transportation, and incinerator container
applications, industrial users of such dnnp containers have sought to avoid metal
components such as lids and lock rings or split ring clamping devices. The known
metal devices do not burn, are prone to corrode, and can sometimes insert minie

metallic contaminants with the material packaged within the containers.

[8067] Plastic lids have been successfully developed, such as is described in U.LS.
Patent No. 4,718,571, For some period of time, the development of corresponding
plastic clamping rings, which could remain competitive interms of cost and clampiog
performance, eluded those in the art uniil a successtul all-plastic polymeric two-piece
split ring clamyp was devised. Soch a plastic clamp ring found success in conjunction
with fiber type drums, and is described in U.S. Patent No. 5,129,537,

~
I
i

[8888] The two-picce polymeric split ring clamp described in the above noted 53
patent has remained popular for use with fiber-based drums. However, its
experimental application for clamping plastic lids oun plastic drums demoustrated a

need for a more secure union between drum and lid. Plastic drums and lids typically



WO 2014/015193 PCT/US2013/051164

are less rigid or study than metal drums, fiber drums with steel chimes, and metal Hds.
Further, the plastic split ring clamyp, while advantageously being formed of only two
major parts, had exhibited & profile at s over-center pivot level that pretruded
outwardly a substantial amount from the side of the drom and hd to which it s
secured. Such a large protruding ring portion can sigmficantly hinder drum handling.
Also, when containers employing plastic lids and plastic drums are subjected to drop
tests, cxcessive stress was tmposed, for example, upon the lever pivot shaft or pin that

was integrally formed apon the pivot arm of the clamping system.

19869 .S, Patont No. 5,713,482 disclosed a split ring clamp or lock ring that
provided a degree of improved performance in these arcas. However, the ring
disclosed in the ‘482 patent still has a relatively large cross section profile and a

relatively large protruding lever.
Susmary

{8618] In onec aspect according to the teachings of the present disclosure, a lock
ring is disciosed for securing a hd to a drums-type container. The lock ring has a body
with a discontinuous circular ring shape. The body has a first free end and a second
free end and has an anmular wall and two spaced apart flanges that together define a
clamping channel that faces radially inward. The two flanges define a profile height
of the body. A lever has a grip section at one end and a pivot section at an opposite
end. The pivot section is pivotally attached to the body near the first free end. The
lever is pivotable between a closed position and an open position and has two walls
spaced from one another and convected by a third wall. The spacing of the two walls
defines a profile height of the lever. A lever end of the body is adjacent the first free
end and is formed by the annular wall continuing to the first free end and the two
flanges terminating short of the first free end. When the lever is in the closed
position, the third wall of the lever hies adjacent the annular wall, the annular wall of
the lever end is positioned between the two walls of the lever, and the two walls of the

lever lay generally adjacent edges of the annular wall,

[8811]  In one aspect of the disclosure, the profile height of the lever can be no

greater than the profile height of the body.
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[8812]  In one aspect of the disclosure, the two walls of the lever can He generally
paralie] with the two flanges of the body along the lever end of the body when the

lever is in the closed position.

[8813] In one aspect of the disclosure, a clamping end can be provided on the
second free end of the body and can have a clamping bar that can be coupled to part

of the lever,

18014]  In onc aspect of the disclosure, the lock ring can inchide a clamping end on
the second free end of the body and a pocket formed in the third wall of the lever.
The clamping end can engage the pocket to indirectly comnect the first and second

free ends of the body.

[8815]  In one aspect of the disclosure, the lock ring can include a clamping end that
has a clamping bar between two walls of the clamping end. The clamping bar can

engage a pocket on the lever.

[8816] In one aspect of the disclosure, the lock ring can have a clamping end and a
clamping bar that arc intogrally formed as a part of the body and from the same

material as the body.

{8817]  In one aspect of the disclosure, the lock ring can have a pocket in the lever
that can have two slots. One slot can be formed in each of the two walls of the lever
and can be adjacent the third wall. A clamping bar of the lock ring can seat in the two

slots when connected to the lever.

{8618] In onec aspect of the disclosure, the lever can have a cover over a pocket in
the third wall. The cover can be a flexible part of the third wall and can have an
attached end and a detached end. The detached end can provide access to the pocket

for a clamping bar.

18019]  In one aspect of the disclosure, the lock ring can have a pocket in the lever
that can have two slots. One slot can be formed in each of the two walls of the lever

and can be adjacent the third wall.

{B8028]  1n one aspect of the disclosure, the lever can have a cover over a pocket in
the third wall. The cover can be a flexible part of the third wall and having an
attached ond and 2 detached end, which can provide access to the pocket and to slots

that form a part of the pocket.
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[8621]  In one aspect of the disclosure, the lock ring can inchude a hook on the
annular wall of the body and spaced from the first free end and a pivot pin on the

pivot end of the tever. The pivot pin of the lever can be attached to the hook.

18022] In one aspect of the disclosure, the lock ring can have a hook that is
imtegrally formed as a part of the annular wall and from the same material as the body
and can have a pivot pin that 1s integrally formed as a part of the lever and from the

same material as the lever. The pivot pin of the lever can attach to the hook.

196231  In one aspect of the disclosure, the lever can have a pivot pin that is
detachably connectable to a hook on the body by snapping into a catch carried on the

hook.

{8024]  In one aspect of the disclosure, the lock ring can include an aperture in the
lever end near the first free end of the body and a protrusion on an inside surface of
the annuiar wall within a portion of the clamping chanuvel near the second free end of
the body. The protrusion can seat in the aperture when the second free end of the

body s connected to the lever and the lever is in the closed position.

{8625] In one aspect of the disclosure, the anmular wall and the two flanges of the

body can form a generally C- or G-shaped structure in cross-section.

[8626] In one aspect of the disclosure, 8 lower flange of the two flanges of the body
can bave a lp formed on an innermost edge thereof. The lip can depend below the

lower flange.

18027)  In one sspect of the disclosure, the second free end can be formed having a
clamping end that is sized to fit over an cutside of the two walls of the lever when the

clamping end is conmected to the lever.

18028]  In one aspect of the disclosure, the lock ring can include a lock tab that can
protrade from a portion of the annular wall and can have a lock hole formed through
the lock tab. A pass-through opening can be formed in the two walls of the lever.
When the lover is in the closed position, the lock tab can be positioned between the
two walls of the lever and the lock hole can be aligned with the pass-through opening

mn the lever.

18029]  In onc aspect of the disclosure, the body and the lever can be formed of

molded plastic materials.
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Brief Description of the Drawings
18038]  Obicots, features, and advantages of the present invention will become
apparent upon reading the following description in conjunction with the drawing
figures, m which:
[9831]  FIG. 1 shows a perspective view of a fiber type storage container or drum
with a lid secured by one exarmple of a lock ring constructed according to the
teachings of the present disclosure.
{B8032] FIG. 2 shows atop view of the drum and lid and the lock ving of FIG. 1.

18033] FIEG. 3A shows a cross-section taken along line 3A-3A in FIG. 2 of the

upper end of the drom, the lid, and a band or ting body portion of the lock ring.

[8034] FIG. 3B shows a cross-section taken along line 3B-3B in FIG. 2 of the

upper end of the drum, the lid, and a clamping or lever portion of the lock ring.

[88358]  FIG. 4 shows a perspective view of the clamping or lever portion of the lock
ring of FIGS. 1-3B and with the band or ring body in an engaged or closed
configuration and the lever ina closed position.

[8836] TIG. S shows the entire fock ring of FIGS. 1 and 2 and the clamping or lever
portion of FIG. 4 but with the band or ring body in a disengaged configuration and the
lever in an open position.

[8837] FIG. 6 shows an exploded view of the lock ring of FIG. § with the lever
separated from the band or ring body.

[8038] FIG. 7 shows a cross-section taken along ling 7-7 in FIG. § of the band or
ring body of the lock ring therein.

[8839] FIG. 8 shows a cut-away view of the clamping or lever portion of the lock
ring of FIGS. 4-6 and with the band or ring body engaged and the lever partially
opened,

[8848] TFIG. 9 shows the clamping or lever portion of the lock ving of FIG. 8 but

with the lever in the closed position.

[B043] FIG. 10 shows a cross-section taken along line 10-10 in FIG. 9 of the

clamping or lever portion of the lock ring.

N
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[8642] FIG. 11 shows a cross-section taken along line 11-11 in FIG. 9 of the

clamping or fever portion of the lock ring.
Detailed Deseription of the Disclosure

[8843] The lock ring disclosed and described herein solves or traproves upon one
or more of the above-noted and/or other problems and disadvaniages with prior
known lock vings, split ring clamps, and like clamping devices of this type. The
disclosed lock ring has a shim band or ring body and a clamping or lever portion that
has a shim profife that matches the height of the majority of the ring body when
engaged and closed. The ring body snaps onto or attaches to a container and lid, such
as a fiber drum with a metal chime and a plastic Hd. The disclosed lock ring s
configured so that the lever, when closed, nests within the vertical footprint of 8
majority of the ring body to produce a very shim cross section lock ring. The lover,
when closed also lies very close to flush m a radial cutward divection with the largest
part of the ring body. The disclosed lock ring including the ring body and lever thus
have a sfim vertical and radial profile, which improves handiing of drums with
secured lids. These and other objects, foatures, and advantages of the disclosed lock
ring may become apparent 1o those having ordinary skill in the art upon reading this

disclosure.

[8844] Tuming now to the drawings, FIG. 1 shows 4 container assembly 20 which
has a receptacle or dnam 22, sach as a conventional fiber type drom. The drom 22 can
have a metal chime structure 24 at the base ond or bottom of the drum to reinforce the
fiber drum material. A lid 26 1s attached to the drum 22 to close off a top opening of
the drum. The 1id 26 can be a plastic hd (e, polyoletin or the hike), a metal lid, 2
fiber 1id or the ike. A metal chime structure 28 can also be provided around the top
opening, as is known in the art, to reinforce the top opening and add nigidity and

strength to the fiber drum material,

18045]  Asshownin FIGS. 1 and 2, the lid 26 can be secured to thedrum 22 by a
lock ring 30, sometimes known generally in the art as a spli clamp ring. The lock
ring 30 in the disclosed exampie has a slim profile and can have an all plastic two-
piece construction. When secured and clamped or closed arcund the top of the dram
22, the lock ring 3 secures the Hd 26 and clamps it in place on the drum over the top

opening. FIGS. 3A and 3B show cross-sections of the top opening of the drum 22
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ncluding the lock ring 30 and the lid 26. The lock ring 30 generally has a band or
ring body 32 that can have a ring shape and a generally G- or C-shaped cross section
over a majority of its length. The lock ring 30 also generally has a clampiog or lever

portion 34 with a lever 36 that can be manipulated to clamp or release the lock ring.

18646] With reference to FIGS. 3A and 3B, a typical fiber drom 22 of this type may
have a bead 40 formed by the metal chime 28 extending around the top opening of the
drum. A groove 42 may be formed under a shoulder 3§ that extends arocund a side
wall 44 of the drum 22 below the bead 40, The groove 42 can extend radially inward
mto the side wall 44 near the top opening and below the bead 40. The typical Hd 26
can have a circamferential rim 46 with a dependmg lip 48 that forms an upward
channel 50 around the rim and radially within the Bp. A seal or gasket 52 can be
seated in the channel 50. When the lid 26 is installed on the drum 22, the bead 40 can
seat in the channel 50 and the seal or gasket 52 can be captured and compressed
between the bead and the chamnel surfaces to form a tight lid seal. The shape, size,
and contour of the bead 40 and the channel 50 can be formed to closely mirrer and

mate with one another.

[8047] FIGS. 4-7 show several views of one gxample of the lock ring 30 and
constructed according to the teachings of the present disclosure. FIG. 4 illustrates the
ring body 32 in an engaged configuration and the lever 36 of the clamping portion 34
1 a closed position. FIG. 5 shows the ring body 32 in a disengaged or detached
configuration and the lever 36 in an open position. FIG. 6 shows the lever 36
removed from the ving body 32 and FIG. 7 depicts the cross-sectional shape of 2

majority of the length of the ring bedy.

{8648] The lock ring 30 is for fixing or securing the ld 26 to a drum-type
condainer, such as the fiber drom 22, Generally, the majority of the ring body 32 1n
this example has a C- or G-shape fn cross section, as can be seen in FIGS. 3A and 7.
This majority segment of the ring body 32 has an upper flange or leg 60, a lower
flange or fog 62 spaced below the upper flange, and an annular wall 64 extending
hetween and comuecting the upper and lower flanges. The upper and lower flanges
60, 62 extend radially inward from the anpular wall 64 and form a clamping channel
66 on the radially inward facing side of the ring body 32, As shown in FIG. 3A, when
the lock ring 30 is installed on the dram 22, the top opening of the drum and the hd 26

are captured in the clamping channel 66 of the lock ring. The apper flange 60 s

8
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positioned over the rim 46 of the 1d 26. The lower flange 62 is positioned under the

shoulder 38 and in the groove 42 of the drum 22.

[8849]  Ifdesired, the upper and/or lower flanges and the rim and/or shoulder can be
contoured s that the ring body 32 snaps onto the assembled drum and lid. However,
in this example, the rim and top opening arc merely captured in the clamping channel
of the lock ring 30 when installed. The size of the clamping chamnel 66 can be sized
530 as {o create a snug or interference fit with the spacing of the shoulder 38 and the
bead 40 and rim 46 when installed. FIG. 3B shows the clamping or lever portion 34
of the lock ring 30 in the closed position, which tightly secures the lock ring arcund

the drum 22 and thus retains and secures the 1id 26 on the drum.

{8658]  Asshown in FIGS. 5 and 6, the ring body 32 is a split ring with two free
ends 70, 72. A boss or hook 74 is integrally molded as part of the ring body 32 and
protrudes radially outward from a surface of the annolar wall 64. The hook 74 18
spaced circumferentially a first distance from a first of the frec ends 70 at the split in
the ving body. The hook 74 has a concave face that defines a catch 76, which faces
away from the first free end 70. The hook 74 has a robust body 78 that is sturdy and

strong and integrally joined to the ring body 32 in this example.

18881]  The sccond free end 72 of the body 32 at the splitis configured to form a
clamping end 79 of the lock ring 30, The clamping end 79 has an integrally melded
clamping bar 80 that extends vertically or widthwise across the ring body 32 between
upper and lower walls 82, %4, The walls 82, 84 arc continuations of the upper and
lower flanges 60, 62 at the second free end 72. The clamping bar 80 is exposed at the
second free end 72 through an opening 86 in the ring body 32. The annular wall 64
terminates at a distance from the free cnd 72 to form the opening 86, as shown in
FIGK. 5 and 6. The upper and lower walls 82, 84 of the clamping end 79 arc larger in
an outward radial direction of the lock ring 30 and are spaced further apart than the
adjacent upper and lower flanges 60, 62 of the ring body 32, As discussed below, the
lever 36 is narrower or verticaily shorter than the spacing of the walls 82, 84, Thus,
the tallest portion of the lock ring 30 is defined by the walls 82, 44 on the clamping
end 79 of the ring body 32. As noted below, the height of this tallest portion can be

reduced by reconfiguring the lever and clamping end of the ring body.



WO 2014/015193 PCT/US2013/051164

[B8652] Asshown in FIGS. 5,6, 8, and 9, a lever end 88 ofthe ring body 32 is
formed adjacent the first frec end 70. The upper and lower flanges 60, 62 torminate 8
distance from the first free end 70 of the ring body 32, This leaves only the amular
wall 64 and curved regions 20 along the edges of the anmular wall over the lever end
88. The lever end 88 has a length in this example that coincides with the length and

location of the lover 36 when in the closed position, as discussed below.

[8853] A lock tab 92 protrudes from the radially outward facing surface of the
annular wall 64, The lock tab 92 is spaced circumferentially further from the first free
end 70 than the hook 74. In this example, both the lock tab 92 and the hook 74 are on
the lever end 88 portion of the annular wall 64 as shown in FIG. 6. A hole 94 1s

provided through the lock tab 92 and is oriented vertically in this example.

[8084]  Asshown in FIGS. 5, 6, 8, and 9, an aperture or way 96 can be formed on
the ring body 32 near the first free end 70 in the annular wall 64 on the lever end 88.
A corresponding protrusion or key 98 can project from an nside surface of the
annular wall 64 on the clamping end 79 within the clamping channel 66. When the
lever end 88 and the clamping end 79 are engaged, the protrusion 98 can scat in the
aperture 96. This arrangement can help increase the hoop strength of the lock ring 306

and reduce stress on the other engaged components during use, as discussed below,

[8855]  The lock ring body 32 can vary in configuration and construction from the
example described herein. The size and dimensions of the lever end components and
the clamping end componends can be altered. Though the ring body and the
aforementioned components are all formed as one integral piece of the same material,
the ring body can be formed of one piece and one material and one or more of the
lock tab, hook, protrusion, and clamping bar can be formed as separate pieces and be
attached to the ring body. In another example, the entire lever end 88 and/or
clamping end 79 can also be constructed as separate pieces that ave attached to the
ring body. However, the one-piece unitary construction of the ring body as disclosed
herein can provide a lock ring that is casy to manufacture, ship, store, and stock, that

requires fittle to no assembly, and that is relatively robust, strong and sturdy.

18086] With reference again to FIGS, 5, 6, 8, and 9, the lever 36 of the lock ring 30
in this example is an over-conter lever that is pivotally and detachably connected 1o

the ring body 32, The lever 36 can have an elongate grip scction 100 at one end that

10
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can be casily grasped by a user and that can provide mechanical advantage to clamp
the lock ring 30 closed. The other end of the lever 36 can be a pivot section 102 that
1§ connectable to the ring body 32, The lever 36 in this example is generally U- or C-
shaped in cross-section and has an outer vertical wall 104 that extends between and

connects upper and lower walls 1836, 108,

[8857]  The pivot scetion 102 of the lever 36 can have a pivot pin 110 that is
mtegrally formed as a part of the lever. The pivet pin 110 extends between the upper
and lower walls 106, 108 across the end of the pivot section 102, A clearance hole
112 is provided through the vertical wall 104 at the end of the pivot section 102 and
exposes the pivot pin 110, The hook 74 is configured to fit through the clearance hole
112 as shown in FIGS. §, 6, and 9 when assembled and provides clearance for the
hook when pivoting the lever. The pivot pin 11{ can snap into the catch 76 on the
hook 74 to easily attach the lever 36 to the ring body 32 without the use of or need for
tools, as depicted in FIG. 9. No separate pivot pin, metal ov otherwise, need be
nsialled and no separate iostallation or attachment steps for such a pin arc needed as a
result. Thus, the lever 36 can be casily attached to and detached frony the ring body

32

18088]  In this example, a contral section 114 of the lever 36 has a flexible finger or
cover 116 formed by part of the vertical wall 104, Oneend 115 of the cover 116148
detached from the lever 36 while the other end remains attached via a flexible
connection or joind, such as a living hinge or the like. A slot 118 is formed along cach
of the upper and lower walls 106, 108 adjacent the cover 116, The detached end 115
and the slots 118 separate three sides of the cover 116 from the lever 36, The cover
116 can thus flex about the other attached end. A pocket 120 is defined bencath the
cover in the fover 36 between the siots 118, The cover 116 generally lies over the
pocket. Blind ends 122 of the slots 118 are adjacent the proximal or attached end of
the cover 116, The blind ends 122 and the attached end of the cover {16 forma
closed end of the pocket 120 closer to the pivot pin 110, The detached end 115 of the
cover 116 defines an opening onto the pocket 120, accessibie when the cover is flexed
radially outward away from the lever 36, As shown in FIGS. 4, §, and 9, an inside
face of the cover 116 can inchude a 1ib or protrusion 124, A notch or recetver 126 can
be provided on a surface of the vertical wall 104 or on a contact surface 128 provided

at the distal end within the pocket 120 as shown. When the cover 116 1 fully closed,

11



WO 2014/015193 PCT/US2013/051164

the rib 124 can seat in the notch 126 to stabilize the cover 116 when the lever s

closed and the lock ring 30 is clamped onto the drum 22.

[8859]  To mnstall the lock ring 30, the claroping chanmel 66 is mounted over the
container bead 40 to secure the lid 26 in place as described above and shown in FIGS.
-3A. If not already attached, the pivot pin 110 of the lever 36 can be snapped onto

the hook 74, The grip section 100 of the lever 36 can be pivoted away from the ring
body 32 about the pivot pin 110 10 an open position even beyond that shown in FIG.
5. The cover 116 can be floxed away from the contral section 114 of the lever 36 and
the clamping bar 80 can be slid under the detached end 115 and into the pocket 120.
In doing so, the first free end 70 and second free end 72 will partially overlap one
angther in this example, as shown in FIG. 8, with the clamping bar 80 positioned
circumfercatially past the first free end 70 and the hook 74. The lever 36 can then be
pivoted back toward the ring body 32, As the lever 36 is moved from the open
position to a partially closed position, the clamping bar 80 will slide along the slots
11% to the blind ends 122, as shown in FIG. 8. The lever 36 can then be further
pivoted to a closed position against the ring body 32 as shown in FIG. 9. Because the
clamping bar 80 is captured in the slots 118 and bottomed out against the blind ends
122, the second free end 72 and the clamping end 79 are drawn forther over the first
free end 70 and the lever end 88 of the ring body 32. This reduces the circumf{erence
of the ring body 32 so that the fock ring 30 clamps down around the drum 22 and hd
26.

19868]  As shown in FIG. 10, the upper and lower walls 106, 108 of the lever 36
nest into position along the curved regions 90 on the lever end 88 of the ring body.
The upper and fower walls 106, 108 can be configured so that they lie parallel with
the upper and lower flanges 60, 62 of the adjacent ving body 32 1o the closed position.
The upper and lower walls 106, 108 can thus be positioned where the upper and fower
flanges 60, 62 flanges would otherwise be on the lever end 88 of the ring body. This
configuration of the lever 36, ring body 32, and lever end 88 can prodace a closed,
clamped lock ring 30 that has profilc height that is cssentially that of the ring body
itself over nearly the entire circumference of the lock ring. On known lock rings, the
lever, clamping end, and lever end each typically have a much taller profile height and
are considerably taller than the beight of the ring body. The combined, stacked

heights of these parts of a conventional, known lock ving are thus vwch larger than
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that of the ring body itself. The construction of the lock ring 30 thus has a
significantly lower profile height over its entire circumference than the typical height

of a conventional lock ring with the lever closed and clanped.

18861] The pocket 120 creates a pass-through opening defined through the central
section 114 of the lever 36 and across the slots 118, as shown in FIG. 11, The lock
tab 92 lies within the interior of the lever 36 in the closed position. The hole 94 1
aligned with the slots 118 and thus the pass-through opening of the pocket 1260, The
fock tab 92 is also positioned upstream of the clamping bar 80 in the closed position
as well. The hole 94 through the lock tab 92 is thus accessible across the pocket 120
or pass-through opening. See FIGS. 6, 9, and 11, A lock strap 130 or a locking tie or
lock s depicted in FIG. 2 and can be threaded through the hole 94 and across the slots
118 or pass-through opening of the pocket 120 to secure the lever 36 in the closed
position. The lock strap 130 being fixed to the lock tab 92 will create a barrier within
the slots 118 and hole 94 1o prevent the lever 36 from being pivoted away from the
ring body 32. The lock strap 130 and the lock tab 92 alsc create a barrier longthwise
along the slots 118 to prevent the clamping bar 80 from sliding or translating toward
the access opening of the pocket 120 at the detached end 115 of the cover 116, The
lock strap 130 can also be configured to secure the cover 116 tn place with the vib 124
seated and held in the notch 126. This can prevent the clamping bar 80 from forcing
the cover 116 open in the radially outward divection in the event the container
assembly is exposed to a drop or other type of tmpact. As noted above, the key or
protrusion 98 on the inside of the clamping end 79 can also seat in the aperture 96 in
the lever end 88 when closed and clamped. The ongaged aperture 96 and key 98 can
help take up some of the tensile stress that would otherwise be applied to the pivot pin
116 and hook 74 and to the clamping bar 80 and lever pocket 120. Thus, the lock ring
30 can be locked and retained in the closed and clamped configuration. When closed,
clamped, and lecked, the disclosed lock ring 30 secures the hid 26 1o the drom 22, bas
a very low profile, unobtrusive height, and yet provides a very strong, sturdy, and

durable structure.

18062}  In the closed and clamped configuration of FIGS. 1, 2, and 9, the first and
second free ends 70, 72 of the ring body 32 at the split are indirectly engaged at
multiple connection poinis and overlap one another. The ring body 32 will be under

significant tension when closed, clamped, and locked on the dram 22, The

-~
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construction of the lock ring 30 distributes the tensile loads among the several

connection points.

[8863]  As shown in FIGS. 4-6 and 9, the clamping end 79 of the ring body 32 15
shightly larger than the adjacent ring body flanges 60, 62 and annular wall 64, A
ransition section 132 between the ring body 32 and the clamping end walls €2, 84 bas
a stepped up segment 134 of a size between that of the ring body 32 and the clamping
end 79. The stepped up segment 134 is connected to the ring body 32 at a first
adjoining region 136 and connected to the clamping end 79 at a second adjoining
region 138, Inthe closed and clamped position, the upper and lower walls 82, 84 of
the clamping end 79 He against the outside surfaces of the upper and lower walls 106,
108 on the lever 36. Thus, the clamping end walls 82, 84 define the tallest profile
height portions of the lock ring 30. These can be formed relatively thin and still
provide sufficient strength under tension during use, particularly with the nwltiple
connection points provided between the split ends of the lock ring 30 when closed and

clamped.

[8864]  As shown in FIGK. 10 and 11, the lower flange 62 of the ring body 32 can
have a downturned Hp 142 over the length of the lower flange. The lip can be
constructed to add stiffness and rigidity to the ring body and can define the lowermost

dimension of the lock ring 30.

[8865]  Asshown in FIGS. 8 and 9, the lever end 88 of the ring body 32 can be
stzed to fit and seat within the upper and lower flanges of the ring body at the stepped
ap segment 134 near the clamping end 79. Because the lever end 88 has no upper and
lower flanges 60, 62 in this region of the ring body 32, the vertical spacing of the
flanges in the stepped up segment 134 near the clamping cud 79 can be relatively
narrow, further lowering the permissible vertical profile the lock ving 30. The hook
74 o the lever end 88 of the ring bedy 32 is positioned to pass through the opening
86 in the clamping end 79, also as shown in FIGS. | and 9. The radial protruding
dimension of the hook 74 can be such that it lies flush with the vertical wall of the
clamping end 79 when closed and clamaped. Thus, the vadial depth of the lock ring 30
can also have a relatively low profile compared to known lock rings. The maximum
dimension in the radial direction is defined by the height of the iover 36, and

spocifically the cover 116, when closed and clamped.
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[8866] Both the ring body 32, within the clamping channel 66, and the lever 36,
within the walls 134, 106, and 108 {see FIG. 8, for example) can have one or more
lengthwise, vertical, and/or other ribs 150 or additional features to add strength and
rigidity to the disclosed lock ring, it desived. Also, the slots 118 and pocket 120 can
imchide reinforced portions (not shown) that extend radially imward. The reinforced
portions can be provided with a through-hole that aligns with the lock tab 92 and hole
04 when the lever 35 is closed, for added strength and rigidity, if desired, as well,
The lock tab 92 can be closely captured in a gap defined by such reinforcing structure

if desired.

{8867]  As will be evident to those having ordinary skill in the art upon reading this
disclosure, the specific configuration and construction of the lock ring disclosed and
described herein can vary from the example shown. Positional relationships, sizes,
shapes, surface contours, and the like can vary and yet function as intended. Features
ofthe lock ring can also be added or removed, as well as altered, without departing
from the spirit and scope of the present invention. In addition, the material used to
form the unitary lock ring disclosed and described berein can vary counsiderably as
well. However, the material should be suitable to allow for formation of the various
disclosed features of the lock ring. The material can be a moldable plastic type

material and the materials of the lever 36 and ring body 32 need not be the same.

[8868] The slim profile lock ring disclosed herein is particularly usefud for fiber-
type drums with steel chimes and plastic or other Hd types. The steel chimes of the
drum will add significant strength and rigidity to the drurm structure. Thus, the lock
ring need only provide hoop strength, 1.e., strength under tension, because 1t does not
need to perform the additional fimetion to retain the shape of the dnnm top opening
and lid, particularly in the event of a sudden drop or other ipact on the drum of the
container asserubly.

[8869] The size and shape of the container assembly can vary as well. Thus, the
size and shape of the lid and the lock ring can also vary to accommodaie. The
disclosed lock ring can be utilized on containers other than fiber type drums, if

deemed to be suitable for a particolar application.

{8076]  When installed, a snap-on structure of the lock ring, lid, and drum, if

provided, may help retain the lock ring on the assembled hid and container. The ring
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body can be configured to snap over a lid lip and container shoulder in other ways
while still providing a force-fit or positive engagement between the ring body and the
hid and drum. Thus, the configuration and construction of the ring body, drum top
opening, and hid vim components can be varied from the example herein and yet

function as intended.

{8871}  The diameter of the ring body is sized so that it can readily fit around the
circomference of the assembled lid and drum I the open configiration. When
nstalled, and when the pivot pin is received in the hook, the user can begin fo pivot
the lever toward the closed position in the direction toward the ring body. This
motion will draw the two ting body free ends together, reducing the circumference of
the lock ring and securing the ring around the lid and container. Various parts, such
as the pivot pin and hook, the clamping bar, siots, and pocket, and the lock tab and
pass-through opening across the pocket, can be reversed on the parts, if desired and

feasible, while the basic fumction of the lock ring 18 maimtained.

196721 Although certain lock ring features, functionality, and components bave
been described herein in accordance with the teachings of the present disclosure, the
scope of coverage of this patent is not Hmited therets, On the contrary, this patent
covers ali embodiments of the teachings of the disclosure that fairly fall within the

scope of pernussible equivalents.
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What Is Claimed Is:

I. A lock ring for sccuring a lid o a drum-type container, the lock ring

comprising:

a body having a discontinuous circular ring shape, the body having a first free
end and a second free end, the body baving an anmular wall and two spaced apart
flanges together defining a clamping channel facing radially inward, the two flanges

defining a profile height of the body;

a lever having a grip section at one end and a pivot section at an opposite end,
the pivot section pivotally attached to the body near the first free end, the lever
pivotable between a closed position and an open position and having two walls spaced
from oune another and connecied by a thivd wall, the spacing of the two walls detining

a profile height of the lever; and

a lever end adjacent the first free end of the body, the iever end formed by the
annudar wall continuing to the first frec ond and the two flanges termiunating short of

the first free end,

wherein, when the lever is in the closed position, the third wall of the lover lies
adjacent the annular wall, the annular wall of the lever end is positioned between the
two walls of the lever, and the two walls of the lever lay generally adjacent edges of

the annular wall.

2. The lock ring according to claim 1, wherein the profile height of the

lever is no greater than the profile height of the body.

3. The lock ring according to claim 1, wherein the two walls of the lever
lic generally parallel with the two flanges of the body along the lever end of the body

when the lover is in the closed position.
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4. The lock ring according to claim 1, wherein a clamping end is
provided on the second free end of the body, the clamping end baving a clamping bar

that can be coupled to part of the lever.

5. The lock ring according to claim 1, further comprising:
a clamping end on the second free cnd of the body;

a pocket formed in the third wall of the lever, wherein the clamping end

engages the pocket to indirectly conmect the first and second free ends of the body.

6. The lock ring according o claim 5, wherein the clamping end has a
clamping bar between two walls of the clamaping end, the clamping bar engaging the

pocket on the lever.

7. The lock ring according to claim 6, wherein the clamping end and
clamping bar are integrally formed as a part of the body and from the same material as

the body.

8. The lock ring according to claim 6, wherein the pocket includes two
slots, one formed in each of the two walls of the lever and adjacent the third wall, the

clamping bar being scated in the two slots.

9. The lock ring according to claim 8, wherein the iover has a cover over
the pocket in the third wall, the cover being a flexible part of the third wall and having
an attached end and a detached end, the detached end providing access to the pocke

and slots for the clamping bar.

10.  The lock ring according to claim 5, wherein the pocket inchades two

slots, one formed in cach of the two walls of the lever and adjacent the third wall.
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1. The lock ring according to claim 10, wherein the lever has a cover over
the pocket in the third wall, the cover being a flexible part of the third wall and having
an attached end and a detached end, the detached end providing access to the pocker

and slots.

12, The lock ring according to claim 1, further comprising:
a hook on the annular wall of the body and spaced from the first free end; and

a pivot pin on the pivot end of the lever, the pivot pin attached to the hook.

13.  The lock ring according to claim 12, whercin the hook is integrally
formed as a part of the anvular wall and from the same material as the body and the
pivot pin is integrally formed as a part of the lever and from the same material as the

fever.

14, The lock ring according to claim 12, wherein the pivot pinis

detachably connectable to the hook by snapping into a caich carried on the hook

15.  The lock ring according to claim 1, further comprising:
an apertore in the lever end near the first free end of the body; and

a protrusion on an inside surface of the annular wall within a portion of the

clamping channel near the sccond free end of the body,

wherein the protrusion scats in the aperture when the second free end of the

body 1s connected to the lever and the lever 1s n the closed position.

16, The lock ring according to claim 1, wherein the annular wall and the

two flanges of the body form a generally C- or G-shaped structure in cross-section.
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17.  The lock ring according to claim 1, wherein a lower flange of the two
flanges of the body bas a Hp formed on an fonermost edge thereof, the lip depending

helow the lower flange.

8. The lock ring according to claim |, wherein the second free end is
formed having a clamping end that is sized to {it over an outside of the two walls of

the lever when the clamping end is connected to the lever.

19, The lock ring according to claim 1, further comprising:

a lock tab protruding from a portion of the annular wall and having a lock hole
formed therethrough; and

a pass-through opening formed i the two walls of the lever,

wherein, when the lever is in the closed position, the lock b is positioned
between the two walls of the lever and the lock hole 1s aligned with the pass-through

opening n the lever.

20.  The lock ring according to claim 1, wherein the body and the lever are

formed of molded plastic materials.
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