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Herbert L. Carpenter, Amityville, and Herbert L. Ca.’:‘-
penter, Jr., Lindenhurst, N.Y., assignors to ’I_‘he Greif
Bros. Cooperage Corporaticn, Delaware, Ohio, a cor-
poration of Delaware

Filed Oct. 17, 1957, Ser. No. 690,855
9 Claims. (CL. 292—256.69)

This invention relates to a structurally and functional-
ly improved closure assembly for containers and especial-
ly containers made of fibre or steel. Our invention has
particular relation to an improved locking rim for con-
tainers of this type.

This application is a continuation-in-part of our prior
application for United States Letters Patent, filed on No-
vember 2, 1953, identified under Serial No. 389,731, and
catitled “Closure Assembly For Fibre Containers and
Method of Making the Same,” now Patent No. 2,884,176
granted April 28, 1959,

This invention relates to an improved closure assembly
for containers, particularly fibre and steel containers, in
which the closure may be readily applied and removed
but will be firmly held against accidental opening or dis-
placement when in use.

A further object is the provision of a closure assembly
of the above type which may be readily sealed in such a
fashion that any tampering therewith or any attempt to
remove or pollute the contents of the container will be
immediately apparent.

Amother object of the invention is the provision of an
improved locking rim for containers in which the rim is
expanded and contracted by means of an improved lock-
ing lever arrangement which is of simple, rugged con-
struction; which may be readily manipulated when it is
desired to open and close the container; which is firmly
and securely held in locked position; and which is so ar-
ranged and designed that blows directed against the lock-
ing lever will be deflected therefrom and will not dam-
age or inadvertently cause the opening thereof.

With these and other objects in mind, reference is had
to the attached sheets of drawings illustrating practical
embodiments of the invention, and in which:

Fig. 1 is a perspective view of the upper end of a con-
tainer and showing one form of locking rim applied
thereto with a locking lever in a locked position;

.Fig. 2 is an elevational view of the end portions of the
locking rim assembly with the locking lever in partially
open position;

Fig. 3 is a view similar to Fig. 2, but showing the com-
ponents of the locking rim assembly in a locked position;

Fig. 4 is a plan view of the assembly illustrated in
Fig, 3;

Figs. 5, 6, 7 and 8 are transverse sectional views taken
respectively along the lines 5—5, 6—6, 7—7 and 8—8§
in the direction of the arrows as indicated in Fig, 3;

Fig. 9 is an elevational view of the end portions of a
modified form of locking rim assembly showing the lock-
ing lever in partially open position; and

Fig. 10 is a view similar to Fig. 9, but showing the
locking rim assembly in a locked position, -

Referring primarily to Figs. 1 and 5, the numeral 15
indicates the body or drum of a container which may be
formed of any desired material such as steel or other
metal, reinforced plastics, or may be fabricated from
convolutely wound, laminated layers of kraft ‘board, fibre
or the like. The upper end of the drum may be closed

10

15

20

25

30

85

40

45

50

&5

60

65

70

- wardly in-the form of a flange

-2

by closure 16 which may be formed of metal or the like,
The edge of closure 16 is defined by an upwardly-ex-
tending inverted channel] 17 having an arcuate upper sur-
face. The upper end of body 15 is formed with an ex-
ternal circular groove and an internal circular bead 18
and with a chime portion 19 extending thereabove. A
band 29 preferably of metal is applied to the outer face
of drum 15 adjacent jts upper end and conforms to the
surface configuration of the body at this end substantial-
ly as shown in Fig. 5. There it will be seen that the up-
per edge of band 20 may extend over and downwardly
with respect to the surfaces of chime 19. Additionally,
a layer of packing material in the form of a sealing
gasket 21 may be conveniently provided in channel 17
of the closure so as to bear against chime 19 to provide
a seal when the closure 16 is applied to the drum 15.

Encircling the upper end of drum 15 is a locking rim
23. Locking rim 23 is substantially U-shaped in cross-
section, with the distance between the inner faces of its
flanges equal to the distance between the upper surfaces
of ‘channel 17 and upper surface of that portion of band
4% disposed in groove 18 when the closure 16 is properly
applied to the body of the receptacle. (See Fig. 5.)
The lower flange of the locking rim 23 terminates in a
substantially laterally-extending guiding portion 24 hav-
ing a configuration enabling it to extend into the groove
18. The lower flange of locking rim 23 serves as a lock-
ing flange engaging surfaces of band 28 disposed in
groove 18 and it projects inwardly a greater distance
than the upper flange of rim 23 which serves as a cam-
ming flange. More specifically, by constricting the rim
23 around the upper end of drum 15, the lower locking
flange face engages surfaces in groove 18 and thereafter
the upper camming flange engages the rounded upper
surface of channel 17, thus forcing the closure 16 down-
wardly until it is properly seated on drum i5.

As clearly iltustrated in Figs. 2 to 4, locking rim 23
is provided with two flexible ends which are adapted to
be adjacent each other when the rim 23 is properly con-
stricted around closure 16 and drum 15 of a container.
As more fully illustrated in Figs. 2, 3 and 4, a locking
rim assembly is provided to constrict locking rim 23 or
expand it to a releasing position to facilitate seating and
removal of closure 16 respectively.

To provide the mechanism for attaining these results,
a locking lever 25 is pivotally mounted on locking rim
23 adjacent one end thereof as by pivotal connection 26.
A link 27 has one end thereof mounted adjacent the sec-
rim 23 by means of a pivotal con-
end of link 27 is pivotally con-
nected at 29 to locking lever 25 intermediate the ends of
the latter. Thus, as the rim is counstricted, the pivotal
connections will move past dead center positions with
respect to each other so that an expensive force acting
on the locking rim 23 will result in closing rather than
opening the rim. Also, the character of the metal pro-
viding the rim 23 and the several pivotal connections will
be such that sufficient resiliency is incorporated in the
locking rim assembly to allow the components thereof to
assume proper positions as an operator asserts suitable
pressures thereon. With the relief of these pressures and
with the components in constricted condition, the assem-
bly is firmly and securely retained in a locked position,

When the locking lever 25 is shifted downwardly to
the locked position, pivotal connection 2§ is convenijent-
ly disposed above pivotal connections 28 and 29 and past
dead center with respect thereto so as to resist accidental
opening of the locking rim 23. (See Fig. 3.)

It will be observed that at a point adjacent pivotal.
connection 26, the lower edge of lever 25 extends out-

38. Flange 36 provides
a stop in cooperation with the lower edge of link 27 and
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as especially shown in Figs. 3 and 8, prevents the lock-
ing lever 25 from being swung downwardly around its
pivotal connection 26 beyond a desired position. If an
attempt is made to swing lever 25 downwardly beyond
this point, further movement of the parts will be arrested
by the restraining action provided by the contact of link
27 with flange 30.

Beyond the pivot 29 lever 25 provides in its lower edge
an inturned flange 31. As illustrated in Fig. 4, the inner
edge 32 of this inturned flange 31 is tapered to extend
at an angle with respect to the adjacent locking rim body.
When the locking lever 25 is swung downwardly from
the position in Fig. 2 to that illustrated in Fig. 3, the
flange 31 will cam against the face of the locking rim
23 and therefore override the upper edge of rim 23 to
swing or flex the upper end of locking lever 25 outwardly
and upwardly. Accordingly, it will be apparent that the
tapered inner edge 32 of inturned flange 31 will function
as a cam. As the locking lever 25 approaches a position
such as illustrated in Figs. 3 and 4, this inturned flange 31
will override and engage the lower edge of rim 23, as
more clearly illustrated in Fig. 7. In this manner, a lock-
ing structure is furnished thereby preventing an acci-
dental raising of lever 25 to cause it to swing in a clock-~
wise direction. A deliberate movement of locking lever
25 may be attained by asserting pressure in a radially out-
ward and upward direction against the free end of lever
25 in order that flange 31 will move beyond the outer
face of locking rim 23.

The outer end of lever 25 preferably features a re-
duced extension 33 projecting beyond a substantially flat
downwardly-etxending portion 34 of substantially rec-
tangular configuration. The main body portion of the
locking lever is preferably bulged outwardly as at 35 to
enhance the rigidity of lever 25 and to furnish a deflect-
ing surface as will hereinafter be emphasized. Extending
from bulged portion 35 and disposed immediately ad-
jacent flat portion 34 is a downwardly-extending out-
wardly bulged portion 36.

A downwardly projecting sealing lug 37 having an
aperture extending therethrough is conveniently provided
as an extension of flange 31.

Adjacent that point on locking rim 23 embracing the
zone of rest of the locking lever extension 33, a pivotal
connection 38 is preferably provided. This pivotal con-
nection provides a support for one end of a rotatable re-
taining lever 39. Retaining lever 39 conveniently includes
a coaxial substantially circular disk portion 40 adjacent
to and associated with pivotal connection 38. This disk
portion 40 is so formed as to engage extension 33 of lock-
ing lever 25, thereby insuring that flange 31 engages the
undersurface of locking rim 23 when retaining lever 39 is
inoted in a counterclockwise direction to a closed posi-
tion.

Additionally, retaining lever 39 is provided with a
somewhat bulged retaining flange or pocket 41. At the
free end of retaining lever 39 a substantially flat exten-
sic?n_ 42 is defined, which extension is separated from re-
taining flange 41 by an elongated slot 43. Extension 42
preferably has an effective width slightly less than bulged
portion 36 of locking lever 25. Further, extension 42
mounts a protuberance 44 on the outer face thereof coop-
erable with a dimple, depression or recess 45 in bulged
portion 36 of locking lever 25. Extending below the ex-
tension 42 of retaining lever 39 is a locking lug 46 having
an aperiure extending therethrough., Finally, it will be
observed that the lower edge of retaining lever 39 prefer-
ably includes an inwardly-extending flange 47.

When the locking lever 25 is in locked position with
re}aining lever 39 in its closed position, as illustrated in
Figs. 3 and 6, a sealing element 48 may have its wire or
cord pass through the apertures in lugs 37 and 46. It will
thus be apparent that the drum cannot be opened without
breaking this sealing element which will clearly indicate
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that someone has tampered with or otherwise opened the
locking rim and closure assembly.

It will be assumed that the locking rim assembly is in
the position shown in Fig. 2 and it is desired to constrict
the locking rim 23 into locking engagement with the drum
15 and closure 16. With the locking element 23 applied
to the proper zone of the receptacle, lever 25 may be
swung in a counterclockwise direction around its pivot
26. In so swinging, it will, through link 27, serve to draw
the adjacent ends of the locking rim 23 towards each
other. As flange 31 reaches a position to contact with
the upper edge of locking rim 23, tapered surface 32 will
cam against that edge and flex the free end of the
locking lever 25 outwardly in the manner heretofore de-
scribed. This flexing will be maintained until flange 31
rides beyond the lower surface of locking rim 23. When
this occurs, lever 25 will move inwardly to a point where
it will be in substantially face-to-face contact with the
outer surface of the locking rim 23. At this point, flange
31 engages against the lower edge of rim 23 and flange
30 engages the lower edge of link 27. An upward move-
ment of the lever 25 cannot occur because of the locking
action furnished by flange 31. Further movement of
lever 25 in a counterclockwise direction cannot occur
because of flange 30 engaging the lower edge of link 27.
The locking rim 23 will accordingly be in a constricted
position, thus causing the closure 16 to be forced down-
wardly into proper seating position with respect to the
upper edge of drum 15.

Simultaneously, with lever 25 assuming a proper posi-
tion as in Fig. 3, its extension 33 will assume a position
above pivotal connection 38. Extension 33 will be in
suitable engagement with disk portion 40 of retaining
lever 39, which serves as an additional stop means for
further counterclockwise movement of locking lever 25.
The retaining lever 39 is swung in counter-clockwise
direction around its pivotal connection 38 and bulged
portion 36 of locking lever 25 will receive extension 42
of retaining lever 39. Additionaily, flat portion 34 of
locking lever 25 will be received by pocket 41 of retaining
lever 39. The juncture between flat portion 34 and
bulged portion 36 of locking lever 25 will conveniently
pass through slot 43 of retaining lever 39. The disk por-
tion 40 of retaining lever 39 will urge flange 31 against
the lower surface of rim 23. Counterclockwise move-
ment of retaining lever 39 is limited by the upper face of
flange 47 engaging the under face of rim 23. During the
counterclockwise movement of retaining lever 39 pro-
tuberance 44 will override the under surface of bulged
portion 36 of locking lever 25 and ultimately fall into
recess 45 therein to lock the levers with respect to each
other. Under these circumstances, with the parts in the
position shown in Fig. 3, the apertures of lugs 37 and 46
are aligned. Sealing means 48 may then be properly posi-
tioned in these apertures in order that opening or ex-
panding of the locking rim 23 may be detected.

As will be apparent when the locking lever 25 is in
its rim-constricting position, bulged portion 35 presents
an outwardly curved surface serving as a deflector of any
downward. blows accidentally exerted on the locking rim
assembly which might swing the retaining lever 39 to a
releasing position. This retaining lever 39 holds the lock-
ing lever 25 against the locking rim 23 so as to prevent
it from shifting outwardly and thereby assuring engage-
ment between flange 31 and the lower surface of locking
rim 23. The entire structure is additionally retained
against accidental displacement by frictional contact of
its surfaces and/or the locking means provided by the
protuberance and recess means 44 and 45.

In Figs. 9 and 10 we have shown a modified form of
locking rim assembly in which the locking lever 25, iden-
tical in construction with the locking lever shown in Figs.
1 to 8 inclusive, is pivotally connected directly to the two
adjacent ends of the locking rim §3. Thus, it will be seen
that the locking rim 53 is similar in construction to lock-
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ing rim 23 with the exceptjion that the two ends are ar-
ranged in overlapping relationship and the locking lever
25 is pivotally connected at 54 adjacent its one end to
the overlying end portion of the locking rim 53 and is
pivotally connected at an intermediate portion 55 to the
opposite overlying end portion of the rim 53, Accord-
ingly, it will be apparent from Fig. 9 that when the lock-
ing lever 25 is pivoted in a clockwise direction to an
elevated position, the pivotal comnection 55 is shifted
to the right to expand the rim 53. When the locking lever
25 is pivoted in a counterclockwise direction to the hori-
zontal position shown in Fig. 10, the rim 53 will be in a
constricted position. 1In this position the pivotal connec-
tions 54 and 55 have shifted past dead center so that the
pivotal connection 54 is positioned above the pivotal con-
nection 55 whereby any expansive force exerted on the
rim 53 tends to shift the locking lever 25 to its locked
position,

The structure of the locking rim assembly may in all
other respects be similar in construction to the assembly
shown in Figs. 1 to 8 inclusive. Thus, in the course of
constricting the locking rim 53, the upper flange thereof,
as previously explained, exerts a camming action upon
closure 16 to cause it to properly close and seat on the
top of drum 15. Locking lever 25 may be provided with
a radially-extending flange 30 along its lower edge at the
inner end thereof which engages the lower edge of the
overlapping rim portion to serve as a positive stop to limit
the counterclockwise pivoting of the locking lever 25.
The retaining lever 39 rotatable on pivotal connection 38
Serves as a positive stop by engaging with the projecting
extension 33 of locking lever 25 to limit a downward
movement thereof below the desired horizontal position.
The locking lever 25 is also provided with camming flange
31 intermediate the ends thereof for engagement with the
lower edge of locking rim 53 when the lever 25 isin a
horizontal locked position so as to prevent accidental re-
lease thereof. As previously explained, the flange 31 has
a tapered edge 32 which serves a camming function when
it engages locking rim 53, thereby shifting locking lever
25 outwardly as it is moved from an elevated position to
the horizontal locked position.

The retaining lever 39 is also similar in construction to
the lever shown in Figs. 1 to 8 inclusive, and is provided
with an outwardly formed pocket 41 which receives the
substantially flat portion 34 of locking lever 25 when the
parts are in the locked position shown in Fig. 10. Further,
retaining lever 39 will have an extension 42 which is re-
ceived by bulged portion 36 of locking lever 25. A slot
43 in retaining lever 39
surfaces of the levers to be properly positioned. Simi-
larly, the retaining lever 39 features an inwardly-project-
ing flange 47 along its lower edge to engage the under
surface of the locking rim 53 when in a closed position.
It is also provided with an outwardly-projecting protuber-
ance 44 on extension 42 to provide a locking means with
recess 43 in the under surface of bulged portion 36 of
locking lever 25. The locking lever 25 and Tetaining
lever 3% are also formed with depending lugs 37 and 46
respectively with apertures extending therethrough so that
a sealing means 48 may be applied therethrough so as to
readily reveal any tampering with the container or the
contents thereof. The locking lever 25 is also preferably
provided with an outwardly bulged portion 35 that rein-
forces the lever and acts to deflect any downward blows
that may strike the lever 25 to thereby prevent accidental
release of the retaining lever 39. The operation of the
assembly shown in Figs. 9 and 10 is in most respects simi-
lar to the operation of ihe form of our invention shown
in Figs. 1 to 8 inclusive,

Under Fig. 1, the body of the container or drum 15
may be constructed of laminated fibre or metal or of rein-
forced plastic material, or a combination of any of them,
without departing from this invention,

While we have illustrated and described the preferred

again conveniently facilitates
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embodiments of our invetnion, it should be understood
that modifications may be made therein without departing
from the invention as set forth in the accompanying
claims,

We claim:

1. A locking rim for a container comprising in com-
bination: a split rim lying in a plane and being cooperable
to extend circumferentially around a container, and said
split rim being provided with two end portions positioned
substantially adjacent each other; a locking lever having
pivotal connection adjacent one of its ends with one of
the end portions of the split rim; means for pivotally con-
necting the other end portion of the split rim with an
intermediate portion of the locking lever; all of said
pivotal connections being disposed at right angles to the
split rim so that said locking lever is shiftable in a plane
normal to the plane in which the split rim lies from a
locked position in close proximity to said split rim to an
unlocked position extending at an angle therefrom; said
locking lever being provided with a laterally projecting
flange for engaging an edge of said split rim when the
locking lever is in a locked position so as to limit the
movement thereof, said flange being tapered to provide
a camming surface so that sajd locking lever is cammed
outwardly with respect to the split rim when said locking
lever is shifted from open to locked positions and a slotted
retaining lever pivotally mounted on said split rim ad-
jacent the other end of said locking lever when said lock-
ing lever is in a locked position, said retaining lever being
mounted for rotation in a plane normal to the plane in
which the split rim lies from a position in alignment with
said split rim to a position extending at an angle there-
from; said locking lever being provided with an out-
wardly bulged portion and a substantially flat portion ex-
tending from said outwardly bulged portion, and said
bulged portion and said flat portion being cooperable to
engage surfaces of said slotted retaining lever to couple
said locking lever with said retaining lever.

2. The invention as defined in claim 1, wherein said
locking lever is provided with a pair of flanges projecting
outwardly from one edge thercof in opposite directions
80 as to engage the corresponding edges of the end por-
tions of the split rim and of said means respectively when
the lever is in a locked position so as to confine and limit
the movement thereof,

3. The invention as defined in claim 1, wherein said
retaining lever is provided with a substantially flat portion
at the free end thereof and an outwardly bulged portion
disposed intermediate said free end and said pivotal con-
nection of said retaining lever, and a slot provided in
said retaining lever extending intermediate said substan-
tially flat portion and said bulged portion of said retaining
lever, said substantially flat portion and said bulged por-
tion of said retaining lever being so constructed and ar-
ranged to engage said outwardly bulged portion and said
substantially flat portion of said locking lever respectively.

4. The invention as defined in claim 1, wherein said
pivotal connection of said locking lever with said one end
portion of said split rim is arranged in offset relationship
with respect to said pivotal connection of said means with
said other end portion of the split rim and with said inter-
mediate portion when said locking lever is in said locked
position.

5. The invention as defined in claim 1, wherein said
retaining and locking levers are provided with an en-
gageable protuberance and recess so as to releasably
retain them in locked position.

6. The invention as defined in claim 1, wherein said
locking lever is provided with an outwardly extending
flange adjacent said pivotal connection of said locking
lever with said one end portion of said split rim, said
outwardly extending flange adapted to bear against said
means when said locking lever is in a locked position so
that movement of said locking lever is limited.

7. The invention as defined in claim 1, wherein said
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locking lever is provided with a convex longitudinally
extending channel portion to reinforce and strengthen the
locking lever and to provide a deflecting surface.

8. The invention as defined in claim 1, wherein said

retaining lever is provided with a disk portion adjacent B

its pivotal connection with said split rim, and said lock-
ing lever is provided with an extension adjacent the sub-
stantially flat portion of said locking lever cooperable fo
engage the disk portion of said retaining lever, said risk
portion of said retaining member adapted to maintain
portions of said locking lever in firm engagement with
said split rim when said locking lever is in said closed
position and adapted to limit movement of said locking
lever.

10

9. The invention as defined in claim f, wherein said
retaining lever is provided with an inwardly extending
flange cooperable with said split rim to limit movement
of said retaining lever.
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