EP 0908 236 B9

) oo e IR TR
(19) o European Patent Office

Office européen des brevets (11) EP 0 908 236 B9
(12) CORRECTED EUROPEAN PATENT SPECIFICATION

Note: Bibliography reflects the latest situation

(15) Correction information: (51) Intcl.”. BO1L 3/14, B65D 47/30
Corrected versionno 1 (W1 B1) !/ A61B5/15

Corrections, see page(s) 6

(48) Corrigendum issued on:
28.09.2005 Bulletin 2005/39

(45) Date of publication and mention
of the grant of the patent:
03.08.2005 Bulletin 2005/31

(21) Application number: 98307048.3

(22) Date of filing: 02.09.1998

(54) Ball and socket closure for specimen collection container incorporating aresilient elastomeric
seal

Kugelgelenkverschluss mit Elastomerdichtung fur Probenaufnahmebehalter

Fermeture a rotule avec un joint d’étanchéité en élastomére pour récipient de collection d’échantillons

(84) Designated Contracting States: » Savitz, Steve
DEFRGBIT Teaneck, NJ 07666 (US)
¢ Gottlieb, Robert
(30) Priority: 12.09.1997 US 928065 Mahwah, NJ 07430 (US)
(43) Date of publication of application: (74) Representative: Nash, David Allan et al
14.04.1999 Bulletin 1999/15 HASELTINE LAKE,
Redcliff Quay
(73) Proprietor: Becton Dickinson and Company 120 Redcliff Street
New Jersey 07417-1880 (US) Bristol BS1 6HU (GB)
(72) Inventors: (56) References cited:
* Niermann, Volker EP-A- 0 820 812 GB-A- 448 119
Little Falls, NJ 07836 (US) US-A- 2 030 696 US-A- 5 547 099

e Carano, Don
Flanders, NJ 07836 (US)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 0 908 236 B9 (W1B1) 2

Description

FIELD OF THE INVENTION

[0001] The present invention is directed generally to
a closure for a container. More specifically, the present
invention relates to a ball and socket closure for use with
specimen containers for biological and non-biological
samples.

BACKGROUND OF THE INVENTION

[0002] Medical specimens, for example, biological
and non-biological fluids, solids and semi-solids, are
routinely collected and analyzed in clinical situations for
various purposes. In particular, biological fluids such as
blood, urine, and the like are typically collected in a
specimen collection container which is in the shape of
an open-ended tube. Such a tube is generally in the form
of an elongate cylindrical member having one end open
and an opposing end permanently closed by an integral
semi-spherical portion, with the tube defining an interior
which collects and holds the specimen.

[0003] After a biological sample has been drawn and/
or collected in the tube, the tube with the sample is typ-
ically transported to a clinical testing laboratory for anal-
ysis. For example, blood samples may undergo routine
chemistry, hormone, immunoassay or special chemical
testing. In order to conduct such testing, the sample is
normally transferred from the primary tube in which the
sample was collected into one or more secondary tubes
for testing and analysis, oftentimes to effect simultane-
ous testing in two or more different areas. In order to
minimize contamination, evaporation and spilling during
transportation, analysis and storage, it is important to
maintain the open end of the tube with a closure.
[0004] The open end of a specimen container is typi-
cally sealed by a resilient cap, a removable rubber stop-
per, or plastic film during transport and analysis. Such
closures provide means for sealing the open end of the
tube, but are not capable of being efficiently removed,
stored and replaced without causing contamination and
with the use of one hand, as is often desired in clinical
environments. Furthermore, when using analytical test-
ing equipment for testing biological samples, it is typi-
cally necessary to maintain the samples in an open con-
tainer to allow a probe from the testing equipment to be
inserted into the container. In view of these needs, it is
desirable to have a closure that can be easily and re-
peatedly opened and closed for manual or automated
access.

[0005] One particularly useful type of closure for con-
tainers is a ball and socket type closure. While a number
of ball and socket type closures for various containers
are known, none are entirely effective for use in speci-
men collection containers, where an adequate seal is
essential.

[0006] US-A-5547099 discloses a cover assembly for
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a container, including a cylinder base body with an axial
bore therethrough, a lower portion for engaging an entry
of the container, and an annular flange extending in-
wardly and radially into the axial bore; a shield mounted
on an upper portion of the base body and having a cen-
tral opening aligned with the axial bore of the base body;
and a valve unit including a coil spring provided within
the axial bore and placed on the annular flange, a hollow
cylinder-shaped valve seat provided axially in the axial
bore of the base body and inserted into the coil spring
such that the valve seat can communicate with the con-
tainer. The valve seat has an outwardly and radially ex-
tending press member which is biased by the coil spring
toward the shield, and a blocking valve with a spherical
external face and an axial hole extending therethrough.
The blocking valve is provided resiliently between the
valve seat and the shield and is connected pivotally to
the shield such that the blocking valve is pivotable rela-
tive to the shield between a first position which permits
access into the container and a second position which
denies access into the container. The cover assembly
is intended for use as the cover assembly of a petrol
tank of a vehicle.

[0007] GB-A-448119 discloses a closure member for
bottles, collapsible tubes and like containers, suitably of
plastic material or of metal, the closure member being
pieced with a conduit and provided with external means
for manipulation and with means whereby the closure
member is compelled always to rotate about one axis.
[0008] US-A-2030696 discloses a dispensing con-
tainer having a hollow cylindrical neck portion; a seat in
the lower end of the neck portion, the seat simulating
the surface of an inverted conic frustum; a cork washer
mounted on the seat; a substantially spherical closure
member having an opening therethrough disposed in
the hollow cylindrical neck engaging the washer
throughout the area of an annulus located within the
boundaries of the washer and pressing it into tight en-
gagement with the seat thus providing a good closure;
means for actuating the closure member to aline the
opening therein with the axis of the neck; and means for
connecting the neck portion to a container.

[0009] As noted above, while a number of ball and
socket type closures for various containers are known,
none are entirely effective for use in specimen collection
containers, where an adequate seal is essential.
[0010] Accordingly it is desirable to provide a closure
for a specimen collection container which can be easily
and repeatedly opened and closed and which can effec-
tively provide an adequate seal.

SUMMARY OF THE INVENTION

[0011] It is an object of the present invention to pro-
vide a closure for a specimen collection container which
can be easily manufactured.

[0012] Itis a further object of the present invention to
provide a closure capable of being easily and repeatedly
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opened and closed.

[0013] Itis yet afurther object of the present invention
to provide a closure for a specimen collection container
which can be repeatedly opened and closed while main-
taining an adequate seal.

[0014] According to the present invention, there is
provided a closure for sealing an open end of a speci-
men collection container from the environment, com-
prising:

a generally spherical-shaped ball including a pas-
sageway extending therethrough and including an
axle permitting rotative movement of said ball there-
about between an open position and a closed posi-
tion, said passageway being aligned with said open
end of said collection container when said ball is in
said open position and being out of alignment with
said open end of said collection container when said
ball is in said closed position; and

a socket mountable on said open end of said col-
lection container for accommodating said rotative
movement of said ball between said open position
and said closed position, said socket including a ball
receiving portion having a ball receiving internal
surface for accommodating said rotative movement
of said ball, and a resilient elastomeric seal for
maintaining said ball within said ball receiving por-
tion upon rotative movement thereof and for provid-
ing a sealed engagement between said ball and
said open end of said collection container; wherein
said socket further includes a ball seat supporting
said elastomeric seal, said ball seat including a de-
pending cylindrical portion for engagement with
said open end of said collection container;

characterised in that said ball seat and said ball
socket are separate components, and in that said de-
pending cylindrical portion is adapted to engage an in-
ternal surface of said open end of said collection con-
tainer.
[0015] The ball seat and the resilient elastomeric seal
may be separate components or may be integral with
each other. Preferably, the resilient elastomeric seal is
in the form of a perimetrical ring which is o-shaped, and
which is contained within the ball seat.
[0016] The ball seat includes a depending cylindrical
portion for engagement with an internal surface of the
open end of the collection tube. The depending cylindri-
cal portion may include outwardly directed annular ribs
for engagement with the collection tube.
[0017] Preferably, the ball receiving portion is longitu-
dinally coupled to the ball seat, which coupling urges the
ball into sealing engagement with the resilient elasto-
meric seal. The ball receiving portion and the ball seat
may include cooperating threaded surfaces for threaded
connection therebetween. Further, the cooperating
threads may include a stop for preventing threaded dis-
engagement of the ball receiving portion from the ball
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seat.

[0018] In an alternate embodiment, the resilient elas-
tomeric seal includes a perimetrical ring capable of en-
gaging a perimeter of the open end of the collection
tube, and the ball receiving portion includes an annular
flange for engagement with an external surface of the
open end of the collection container. The annular flange
may snap fit over the open end of the collection contain-
er, or may include internal threads on an internal surface
thereof for threaded engagement with cooperating
threads on an external surface of the open end of the
collection container. Such threaded engagement of the
ball receiving portion and the external surface of the col-
lection container urges the ball into sealing engagement
with the resilient elastomeric seal. Further, such coop-
erating threads may include a stop for preventing
threaded disengagement of the ball receiving portion
from the collection container.

[0019] In preferred embodiments, the ball receiving
internal surface of the socket includes an axle-support
for receiving the axle of the ball for accommodating ro-
tative movement of the ball. The axle-support of the
socket and the axle of the ball may be parallel and ec-
centric with respect to each other. Preferably, the axle
of the ball includes a pair of opposed protrusions on op-
posed surfaces thereof and the axle-support of the sock-
etincludes a generally spherical internal surface having
a pair of opposed cavities, with the opposed protrusions
of the ball engaging the opposed cavities of the socket.
Further, the pair of opposed protrusions may be gener-
ally cylindrical-shaped with the pair of opposed cavities
including a pair of generally cylindrical bores for engage-
ment therewith. Alternatively, the pair of opposed cavi-
ties of the socket may include a pair of tapered surfaces
with the pair of opposed protrusions of the ball include
a pair of corresponding drafted surfaces for engage-
ment therewith.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Figure 1 represents a perspective view of a speci-
men collection assembly including a closure depict-
ed in an open state.

Figure 2 represents a perspective view of the spec-
imen collection assembly of Figure including the
closure depicted in a closed state.

Figure 3 represents a perspective view of the clo-
sure of Figure 1 shown unassembled.

Figure 4 represents a cross-sectional view of the
closure according to Figure 1.

Figure 5 represents a perspective view of a closure
in a preferred embodiment of the present invention
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shown unassembled.

Figure 6 represents a cross-sectional view of the
preferred closure of Figure 5 in an open state taken
along line 6-6 of Figure 1.

Figure 7 represents a cross-sectional view of the
preferred closure of Figure 5 in an open state taken
along line 7-7 of Figure 6.

Figure 8 represents a cross-sectional view of the
preferred closure of Figure 5 in a closed state taken
along line 8-8 of Figure 2.

Figure 9 represents a cross-sectional view of the
preferred closure of Figure 5 in a closed state taken
along line 9-9 of Figure 8.

Figure 10 represents a perspective view of a further
embodiment of the closure of the present invention
shown unassembled.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] The present invention may be described as a
ball and socket closure for use with specimen collection
containers. For purposes of the present invention, the
term specimen collection container is used to represent
any type of container useful for collecting, transferring,
analyzing or storing a biological or non-biological sam-
ple, for example primary and secondary specimen tubes
for blood collection and analysis.

[0022] The present invention takes the form of a ball
and socket closure for a collection container capable of
providing an adequate seal, and which is capable of pre-
venting or minimizing transfer of contaminants between
the external environment and the internal contents of the
container.

[0023] With specific reference to the embodiment of
Figures 1 and 2, a closure 10 is shown positioned over
a blood collection tube 100, respectively, in an open and
closed position. Closure 10 is adapted for interfitting en-
gagement with collection tube 100 at open end 110
thereof. Collection tube 100 may be any type of collec-
tion tube known in the art, and may be constructed of
any known material such as glass or, more preferably,
a suitable plastic. Preferably, collection tube 100 is a
false-bottom tube, including open end 110 at the top
thereof and an opposed open bottom end 120, with a
conical bottom 130 located between open end 110 and
bottom end 120. Conical bottom 130 provides collection
tube 100 with an upper chamber 115 for holding small
volumes of liquid. Such a structure allows for easy ac-
cess to liquid contained in upper chamber 115 when uti-
lizing a manual transfer pipette or an automated sample
probe from a clinical analyzer. By incorporating conical
bottom 130, collection tube 100 can be used with stand-
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ard holders and analyzer equipment without the need
for such a pipette or probe to travel the full length of col-
lection tube 100 to access the sample contained therein.
[0024] Closure 10 includes a generally spherical-
shaped socket 40 and a cylindrical protrusion 47 de-
pending from a bottom end of closure 10. Cylindrical
protrusion 47 is adapted for interfitting engagement
within open end 110 of collection tube 100, thereby pro-
viding means for attaching closure 10 to collection tube
100. Cylindrical protrusion 47 may be adapted for inter-
fitting engagement with collection tube 100 in any known
manner, for example by snap-fit, frictional fit, threaded
engagement, and the like. In this manner, closure 10
may be firmly fitted and attached to collection tube 100
in aliquid-tight manner, and may be easily removed from
collection tube 100 if desired.

[0025] As shown in Figure 3 and 4, closure 10 further
includes a generally spherically-shaped ball 20 fitted
within socket 40. Ball 20 includes a passageway 21 ex-
tending therethrough. Preferably, passageway 21 is in
the form of a cylindrical bore, which extends through ball
20 from a first open end 23 of ball 20 to an opposed
second open end 24 of ball 20. Passageway 21 provides
an opening through ball 20 for permitting access be-
tween the outside environment and upper chamber 115
of collection tube 100, as will be discussed in more detail
herein.

[0026] The internal diameter of passageway 21
should be large enough to allow access of a probe there-
through and to allow fluid flow therethrough. It is impor-
tant, however, that the overall outside diameter of clo-
sure 10 must not be too large. For example, if the outside
diameter of closure 10 or socket 40 is significantly larger
than the outside diameter of a standard collection tube,
collection tube 100 with closure 10 assembled thereon
may not properly fit or function in conventional testing
equipment. More particularly, closure 10 is particularly
useful in testing environments where conventional cov-
ers would need to be removed from a collection contain-
er prior to testing of the sample. As such, collection
tubes typically conform to a standard size to be useful
with such equipment. As closure 10 of the present in-
vention may be used during analysis without the need
to remove the entire closure 10 from collection tube 100,
closure 10 preferably is capable of fitting within the
boundary of such standard size testing equipment with-
out the need for removal thereof. Therefore, the outside
diameter of closure 10 or socket 40 is preferably less
than approximately 19.05 millimeters in order to proper-
ly function with standard equipment. With such an out-
side diameter, the internal diameter of passageway 21
is preferably approximately 10.5 millimeters. In alternate
embodiments, closure 10 may be of a sufficient diame-
ter such that, when coupled to collection tube 100, clo-
sure 10 is capable of supporting collection tube 100 in
various testing equipment such as storage racks, car-
ousels, etc.

[0027] As noted above, ball 20 fits within socket 40 to
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form closure 10. Socket 40 includes a ball receiving por-
tion 90 and a resilient elastomeric seal 70. Socket 40
further includes a first open end 43 defining a perimet-
rical opening at the top of ball receiving portion 90 which
is open to the external environment, and a second open
end 44 at the bottom end thereof which is open to the
interior of collection tube 100. First open end 43 may
include a contoured pouring surface for facilitating pour-
ing of the contents of collection tube 100.

[0028] Ball receiving portion 90 of socket 40 includes
a ball-receiving internal surface 41, for interfitting en-
gagement with the outside surface of ball 20. Internal
surface 41 includes a generally semi-spherical-shaped
hollow opening which accommodates the shape of ball
20. Ball 20 fits within ball receiving portion 90 of socket
40 in a contacting relation between the external surface
of ball 20 and the perimeter of first open end 43 of ball
receiving portion 90, so as to establish sealing engage-
ment between ball 20 and socket 40 at first open end 43.
[0029] As shown in Figures 3 and 4, socket 40 in-
cludes a resilient elastomeric seal 70 positioned for en-
gagement between ball 20, ball receiving portion 90 and
open end 110 of collection tube 100. Elastomeric seal
is constructed of a resilient elastomeric material, for ex-
ample, rubber, silicone, or the like. Elastomeric seal 70
is generally ring-shaped having an upper generally flat
annular surface 71 and a depending cylindrical portion
73. The upper annular surface 71 provides a support
surface for accommodating the ball 20 in sealing en-
gagement and for maintaining ball 20 within ball receiv-
ing portion 90 upon rotative movement of ball 20 within
socket 40. Depending annular portion 73 provides a seal
between ball 20 and open end 110 of collection tube
100.

[0030] In such an embodiment, ball receiving portion
90 may include an annular flange 95 for engagement
with an external surface of collection tube 100 when clo-
sure 10 is mounted thereon. Annular flange 95 may en-
gage collection tube 100, for example, in a snap fit en-
gagement, a friction fit engagement, a threaded en-
gagement, or the like. Such engagement of annular
flange 95 with the external surface of collection tube 100
urges ball 20 into sealing engagement with elastomeric
seal 70. In preferred embodiments, annular flange 95
includes internal threads 92 on an internal surface there-
of, for threaded engagement with cooperating threads
112 on the external surface of open end 110 of collection
tube 100. Further, such cooperating threads may be ca-
pable of preventing disengagement of annular flange 95
and collection tube 100. Such means for preventing dis-
engagement is preferably a stop.

[0031] Figures 5-9 depict the closure 10 in an embod-
iment of the present invention, wherein socket 40 further
includes an annular ball seat 80. Ball seat 80 includes
ball accommodating upper portion 81 and cylindrical
portion 47 depends from a lower portion of ball seat 80,
thereby providing means for attaching closure 10 to col-
lection tube 100. Ball seat 80 provides a seat for ball 20
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permitting rotation between an open and closed position
within socket 40. Ball seat 80 further supports an elas-
tomeric o-ring 70' forming an elastomeric seal.

[0032] Ball receiving portion 90 is longitudinally cou-
pled to ball seat 80 by any known method, for example
by a snap fit, frictional fit, or threaded engagement. Such
longitudinal coupling urges ball 20 into sealing engage-
ment with o-ring 70". Preferably, ball receiving portion
90 and ball seat 80 include cooperating threaded sur-
faces 92 and 82, respectively, for threaded connection
therebetween. Further, such cooperating threads may
be capable of preventing disengagement of cooperating
threaded surfaces 92 and 82, to prevent threaded dis-
engagement of ball receiving portion 90 and ball seat
80. Such means for preventing disengagement is pref-
erably a stop.

[0033] Alternatively, as shown in Figure 10, ball re-
ceiving portion 90 may include clasps 97 for interlocking
engagement with ball seat clips 87 on an external sur-
face of ball seat 80. Such interlocking engagement pre-
vents ball receiving portion 90 and ball seat 80 from be-
coming unattached.

[0034] As indicated, ball 20 is interfitted within socket
40 for rotative movement therein. Ball 20 further in-
cludes an axle 30. Axle 30 permits rotative movement
of ball 20 within socket 40 about an axis between an
open position and a closed position, as will be discussed
in more detail herein. Axle 30 is preferably defined by a
pair of opposed protrusions 31a and 31b on opposed
surfaces of ball 20, as best seen in Figures 7 and 9.
Opposed protrusions 31a and 31b may be cylindrical-
shaped protrusions, or alternatively, may include drafted
surfaces 32a and 32b, to correspond with tapered sur-
faces 52a and 52b of socket 40, as will be discussed in
further detail herein. Alternatively, axle 30 may be de-
fined by a pair of opposed cavities on opposed surfaces
of ball 20, which opposed cavities engage with opposed
protrusions within socket 40.

[0035] Internal surface 41 includes axle-support 50
for receiving axle 30 of ball 20. Axle-support 50 is com-
prised of recessed cavities 51a and 51b at diametrically
opposed sides thereof. Such opposed cavities 51a and
51b provide for interfitting engagement with opposed
protrusions 31a and 31b of ball 20. Further, opposed
cavities 51a and 51b may include tapered surfaces 52a
and 52b, respectively, therein for engagement with
drafted surfaces 32a and 32b of ball 20. With ball 20
fitted within socket 40 in this manner, axle 30 provides
for rotative movement of ball 20 thereabout within axle-
support 50 of socket 40. In an alternate embodiment
where ball 20 includes opposed cavities acting as axle
30 as noted above, axle support 50 may include op-
posed protrusions for interfitting engagement with such
opposed cavities of ball 20.

[0036] Rotative movement of ball 20 about axle 30
can be effected manually by providing ball 20 with ex-
ternally accessible means for rotation such as tab 22
extending from the surface of ball 22. Tab 22 provides
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a protrusion for effecting movement of ball 20 within
socket 40 by an operator's finger or thumb. Tab 22 may
include a contoured pouring surface on a surface there-
of for facilitating pouring of the contents of collection
tube 100.

[0037] Rotation of ball 20 about axle 30 results in the
alignment of first open end 23 of ball 20 with first open
end 43 of socket 40 as well as alignment of second open
end 24 of ball 20 with second open end 44 of socket 40.
As such, a path is established by way of passageway
21 extending through ball 20 between the outside envi-
ronment and upper chamber 115 of collection tube 100.
Thus, rotation of ball 20 about axle 30 accomplishes
movement of ball 20 between an open position when
passageway 21 is in alignment with the interior of col-
lection tube 100 through the alignment of first open ends
23 and 43 and second open ends 24 and 44 (shown in
Figures 6 and 7), and a closed position when passage-
way 21 is out of alignment with the interior of collection
tube 100 due to first open ends 23 and 43 and second
open ends 24 and 44 being out of alignment with each
other (shown in Figures 8 and 9).

[0038] Ball 20 is constructed and positioned within
socket 40 so as to define an environment-contacting
surface 27 and an opposed specimen- or liquid-contact-
ing surface 29. When closure 10 is in a closed position,
environment-contacting surface 27 is exposed to the ex-
ternal environment while liquid-contacting surface 29 is
exposed to the interior of collection tube 100, i.e. upper
chamber 115. When closure 10 is in an open position,
environment-contacting surface 27 and liquid-contact-
ing surface 29 are positioned within the semi-spherical-
shaped hollow opening of ball receiving portion 90 which
forms internal surface 41. In preferred embodiments,
environment-contacting surface 27 includes means for
identifying when ball 20 is in a closed position. Such
identifying means may include indicia distinguishing be-
tween an open position and a closed position. For ex-
ample, environment-contacting surface 27 may include
a marking or wording thereon, or may include color cod-
ing signifying that the ball is in the closed position.
[0039] Alternately, such means for identifying when
ball 20 is in a closed position includes the incorporation
of a stop-indicating element on internal surface 41 of
socket 40 for engagement with environment-contacting
surface 27 when ball 20 is rotated to the closed position.
For example, internal surface 41 of socket 40 may in-
clude dimple 42 at a location adjacent first open end 43
of socket 40. Dimple 42 may include a small protrusion
extending from the internal surface 41 of socket 40. As
will be discussed in more detail herein, dimple 42 pro-
vides an audible and tactile "click stop" feedback to the
operator when environment-contacting surface 27 of
ball 20 passes thereover, indicating that ball 20 has
been fully rotated to the closed position. Alternatively,
dimple 42 may include a protrusion 42a extending along
a length of internal surface 41 of socket 40, as shown
in Figure 17. Such protrusion 42a provides an operator
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with an audible and tactile "click-stop" feedback to indi-
cate that ball 20 has been fully rotated to both the open
and closed positions, as will be discussed.

[0040] Asindicated above, axle 30 of ball 20 is defined
by opposed protrusions 31a and 31b, and axle-support
50 of socket 40 is defined by opposed cavities 51a and
51b. When closure 10 is assembled, axle 30 is received
in axle-support 50, i.e., opposed protrusions 31a and
31b are supported within opposed cavities 51a and 51b.
Closure 10 may be adapted for symmetric rotation of
ball within socket 40 about axle 30. Alternately closure
10 may be adapted for non-symmetric rotation of ball 20
within socket 40 about axle 30, as described in detail in
United States Application Serial No. 08/928064 (EP-A-
0901 827) entitled "Ball and Socket Closure for Speci-
men Collection Container" filed concurrently herewith.
In order to effect non-symmetric rotation of ball 20 within
socket 40, axle 30 and axle-support 50 are parallel and
eccentric with respect to each other. Such non-symmet-
ric rotation provides for improved liquid-tight sealing of
closure 10 between ball 20 and socket 40.

[0041] Further, as noted above, when closure 10 is in
an open position, environment-contacting surface 27
and liquid-contacting surface 29 are positioned within
the sphere-shaped hollow opening of socket 40 which
forms internal surface 41. Environment-contacting sur-
face 27 is preferably recessed from the general spheri-
cal shape of ball 20, such that when closure 10 is in an
open position, annular space 37 is provided between
environment-contacting surface 27 and internal surface
41 of socket 40, thus maintaining a non-contacting re-
lation therebetween. This non-contacting relation pre-
vents contamination between environment-contacting
surface 27 and interior surface 41.

[0042] In a further embodiment of the present inven-
tion, closure 10 may include a locking mechanism for
preventing rotational movement of ball 20 within socket
40, for example a clip, strap, band, or the like, for secur-
ing ball 20 in a closed position during transport or stor-
age, or in an open position during use. Alternatively, ro-
tative movement of ball 20 within socket 40 may be ef-
fected through the longitudinal coupling of ball receiving
portion 90 and ball seat 80. For example, as noted, the
longitudinal coupling of ball receiving portion 90 and ball
seat 80 urges ball 20 into sealing engagement with elas-
tomeric seal 70. By coupling ball receiving portion 90
and ball seat 80 in a tight manner, ball 20 is tightly urged
into sealing engagement with elastomeric seal 70,
thereby preventing rotative movement of ball 20 within
socket 40. This can be accomplished, for example, by
providing ball receiving portion 90 and ball seat 80 with
cooperating threads, which threads can be tightened to
longitudinally urge ball 20 into sealing engagement with
elastomeric seal 70 and prevent movement of ball 20
within socket 40 or loosened to permit such rotative
movement.

[0043] Inuse, closure 10 including ball 20 fitted within
socket 40 is provided for engagement at open end 110
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of collection tube 100 with ball receiving portion 90 and
ball seat 80 in tightly threaded engagement to prevent
movement of ball 20 within socket 40. This threaded en-
gagement is loosened by partially unthreading ball re-
ceiving portion 90 from ball seat 80, to permit rotational
movement of ball 20 within socket 40. Rotational move-
ment of ball 20 within socket 40 about axle 30 accom-
plishes opening and closing of closure 10. For example,
when closure 10 is in the closed position as shown in
Figures 2, 8 and 9, environmental-contacting surface 27
is positioned within first open end 43 of ball receiving
portion 90 and is exposed to the external environment
while liquid contacting surface 29 of ball 20 is positioned
for exposure to upper chamber 115 of collection tube
100. The external surface of ball 20 contacts elastomer-
ic seal 70 in a sealing engagement, thus preventing any
fluid contained within collection tube 100 from passing
beyond elastomeric seal 70 and between ball 20 and
socket 40. An operator's finger engages tab 22 of ball
20, and applies pressure to tab 22 in a direction toward
environmental-contacting surface 27. Such pressure
transmits a force to ball 20 about axle 30, thus causing
ball 20 to rotate about axle 30 within socket 40. This
rotative movement causes liquid-contacting surface 29
to engage elastomeric seal 70, and the continuous ro-
tative movement of ball 20 provides for a wiping action
between elastomeric seal 70 and liquid-contacting sur-
face 29. Accordingly, any blood or other contaminant
which is present on liquid-contacting surface 29 is wiped
from the surface thereof by elastomeric seal 70.
[0044] Full rotation of ball 20 within socket 40 is ac-
complished by moving tab 22 completely across first
open end 43 of socket 40, with tab 22 resting on the
perimeter of first open end 43. During this rotation, op-
posed protrusions 31a and 31b of ball 20 engage op-
posed cavities 51a and 51b of socket 40. As elastomeric
seal 70 is resilient and flexible, elastomeric seal 70 flex-
es with the longitudinal movement of ball 20, thereby
maintaining a contacting relation between elastomeric
seal 70 and ball 20 to maintain a liquid-tight seal. Upon
full rotation of ball 20 within socket 40, liquid-contacting
surface 29 is rotated to a position within internal surface
41 of ball receiving portion 90. The recessed nature of
environmental-contacting surface 27 with respect to the
overall sphere-shape of ball 20 causes environmental-
contacting surface 27 to be rotated to a position within
ball receiving portion 90 in a non-contacting relation with
internal surface 41 of socket 40.

[0045] Such full rotation of ball 20 within socket 40 by
moving tab 22 completely across first open end 43 of
socket 40 results in closure 10 being rotated to its open
position. This open position effects the alignment of first
open end 23 of ball 20 with first open end 43 of socket
30 as well as alignment of second open end 24 of ball
20 with second open end 44 of socket 40, resulting in
passageway 21 extending through ball 20 between the
outside environment and upper chamber 115 of collec-
tion tube 100. This alignment establishes a path for in-
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sertion of a probe or for pouring of fluids contained within
upper chamber 115, directly through passageway 21.
[0046] After effecting such use, closure 10 can be re-
turned to its closed position by applying pressure to tab
22 in a direction opposite of that to open closure 10, i.
e., in a direction toward passageway 21 of ball 22. Such
pressure transmits a force to ball 20 about axle 30 in a
similar manner as that exerted during opening of closure
10, thus causing ball 20 to rotate about axle 30 within
socket 40 in an opposite direction as that used to open
closure 10. This rotative movement causes liquid-con-
tacting surface 29 to travel back across elastomeric seal
70, to its original position where it is exposed to upper
chamber 115 of collection tube 100.

[0047] Further, such rotational movement causes en-
vironmental-contacting surface 27 to travel back across
the perimeter of first open end 43 of socket 40 to its orig-
inal position where it is exposed to the external environ-
ment. As environmental-contacting surface 27 is re-
cessed with respect to the overall sphere defining the
shape of ball 20, it does not contact inside surface 41 of
ball receiving portion 90 during such travel. However, as
environmental-contacting surface 27 returns to its orig-
inal position, an edge of environmental-contacting sur-
face 27 which defines the transition between the overall
sphere-shape of ball 20 and the recessed portion of en-
vironmental-contacting surface 27 contacts dimple 42
as it passes thereover. Such contacting provides for an
audible and tactile "click stop" feedback for the operator,
thus providing an indication that ball 20 has been fully
rotated within socket 40 to the closed position.

[0048] Still further, once ball 20 is fully rotated within
socket 40 to the closed position with environmental-con-
tacting surface 27 of ball 20 being rotated past dimple
42, flat edge 53 of opposed cavities 51a and 51b in sock-
et 40 frictionally engages opposed protrusions 31a and
31b of ball 20. Such engagement exerts a further longi-
tudinal force on ball 20 in a longitudinal direction within
ball receiving portion 90 of socket 40, further forcing ball
20 onto elastomeric seal 70 and ball seat 80. Such lon-
gitudinal force provides the operator with positive feed-
back that ball 20 has been fully rotated to the closed
position by way of an additional audible and tactile "click
stop”, and further ensures that a liquid-tight seal is main-
tained between ball 20 and socket 40 at ball seat 80.
[0049] Ball 20 and socket 40 can be made of any
known materials useful for such purposes. Preferably,
both ball 20 and socket 40 are constructed of thermo-
plastic materials. More preferably, both ball 20 and sock-
et 40 are constructed of a rigid material. Most preferably,
ball 20 and socket 40 are are made of a material select-
ed from polystyrene or polypropylene.

[0050] Ball20 and socket40 can be manufactured us-
ing a variety of methods. Preferably, ball 20 and socket
40 are separately manufactured by molding procedures
such as injection molding, and then assembled to form
closure 10. Alternatively, ball 20 and socket 40 may be
manufactured using a "dual-shot" or "two-shot" molding
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procedure, wherein ball 20 is fist molded and socket 40
is thereafter molded directly thereover. Various other
molding and manufacturing methods are contemplated.
[0051] The closure of the present invention provides
a number of improvements over prior art closures and
techniques. In particular, the closure of the present in-
vention minimizes splatter of liquid samples contained
within a collection container. Additionally, there is no
need to remove the closure to access the interior region
of the collection container. The closure, however, may
be removed from the collection container if desired.
While the closure is capable of a firm attachment to the
collection container, it is still capable of rotating inde-
pendently of the container without the need for removal.
The use of such an integrated closure permits ease of
use for technicians with less risk of contamination in that
there is a lower tendency to leave the collection contain-
er open since opening and closing of the container can
easily be accomplished with a single hand.

[0052] Various other modifications to the foregoing
disclosed embodiments will now be evident to those
skilled in the art. Thus, the particularly described pre-
ferred embodiments are intended to be illustrative and
not limited thereto. The true scope of the invention is set
forth in the following claims.

[0053] At certain points in this specification the refer-
ences to "eccentric" are to be understood as meaning
"offset". Moreover, where it is indicated that the axle-
support of the socket and the axle of the ball are parallel
and eccentric with respect to each other, this is to be
taken to mean that the axle support of the socket lies off
the main (central) axis of the socket, and/or the axle of
the ball lies off the main (central) axis of the ball.

Claims

1. A closure (10) for sealing an open end (110) of a
specimen collection container (100) from the envi-
ronment, comprising:

a generally spherical-shaped ball (20) including
apassageway (21) extending therethrough and
including an axle (30) permitting rotative move-
ment of said ball (20) thereabout between an
open position and a closed position, said pas-
sageway (21) being aligned with said open end
(110) of said collection container (100) when
said ball is in said open position and being out
of alignment with said open end (110) of said
collection container (100) when said ball (20) is
in said closed position; and

a socket (40) mountable on said open end (110)
of said collection container (100) for accommo-
dating said rotative movement of said ball (20)
between said open position and said closed po-
sition, said socket (40) including a ball receiving
portion (90) having a ball receiving internal sur-
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face (41) for accommodating said rotative
movement of said ball (20), and a resilient elas-
tomeric seal (70) for maintaining said ball (20)
within said ball receiving portion (90) upon ro-
tative movement thereof and for providing a
sealed engagement between said ball (20) and
said open end (110) of said collection container
(100), wherein said socket (40) further includes
aball seat (80) supporting said elastomeric seal
(70), said ball seat (80) including a depending
cylindrical portion (47) for engagement with
said open end (110) of said collection container
(100);

characterised in that said ball seat (80) and
said ball socket (40) are separate components, and
in that said depending cylindrical portion (47) is
adapted to engage an internal surface of said open
end (110) of said collection container (100).

A closure (10) as claimed in claim 1, wherein said
ball seat (80) and said resilient elastomeric seal (70)
are integral.

A closure (10) as claimed in claim 1, wherein said
ball seat (80) and said resilient elastomeric seal (70)
are separate components.

A closure (10) as claimed in claim 1, wherein said
resilient elastomeric seal (70) comprises a perimet-
rical ring.

A closure (10) as claimed in claim 4, wherein said
perimetrical ring is o-shaped.

A closure (10) as claimed in claim 1, wherein said
depending cylindrical portion (47) of said ball seat
(80) includes outwardly directed annular ribs (48)
for engagement with said internal surface of said
open end (110) of said collection container (100).

A closure (10) as claimed in claim 1, wherein said
ball receiving portion (90) is longitudinally coupled
to said ball seat (80).

A closure (10) as claimed in claim 7, wherein said
longitudinal coupling of said ball receiving portion
(90) urges said ball (20) into sealing engagement
with said resilient elastomeric seal (70).

A closure (10) as claimed in claim 8, wherein said
ball receiving portion (90) and said ball seat (80) in-
clude cooperating threaded surfaces for threaded
connection of said ball receiving portion (90) to said
ball seat (80).

A closure (10) as claimed in claim 9, wherein said
cooperating threads includes a stop for preventing
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threaded disengagement of said ball receiving por-
tion (90) from said ball seat (80).

A closure (10) as claimed in claim 1, wherein said
resilient elastomeric seal (70) comprises a perimet-
rical ring capable of engaging a perimeter of said
open end (110) of said collection container (100),
and said ball receiving portion (90) includes an an-
nular flange (95) for engagement with an external
surface of said open end (110) of said collection
container (100).

A closure (10) as claimed in claim 11, wherein said
annular flange (95) snap fits over said external sur-
face of said open end (110) of said collection con-
tainer (100).

A closure (10) as claimed in claim 11, wherein an
internal surface of said annular flange (95) and said
external surface of said open end (110) of said col-
lection container (100) include cooperating threads
(112) for threaded engagement therebetween.

A closure (10) as claimed in claim 13, wherein said
threaded engagement of said ball receiving portion
(90) and said external surface of said open end
(110) of said collection container (100) urges said
ball (20) into sealing engagement with said resilient
elastomeric seal (70).

A closure (10) as claimed in claim 13, wherein said
cooperating threads (112) include a stop for pre-
venting threaded disengagement of said ball receiv-
ing portion (90) from said collection container (100).

A closure (10) as claimed in claim 1, wherein said
ball receiving internal surface (41) of said socket
(40) includes an axle-support (50) for receiving said
axle (30) of said ball (20) for accommodating said
rotative movement of said ball (20).

A closure (10) as claimed in claim 16, wherein said
axle-support (50) of said socket (40) and said axle
(30) of said ball (20) are parallel and eccentric with
respect to each other.

A closure (10) as claimed in claim 16, wherein said
axle (30) of said ball comprises a pair of opposed
protrusions (31) on opposed surfaces of said ball
(20) and said axle-support (50) of said socket (40)
comprises a generally spherical internal surface in-
cluding a pair of opposed cavities (51), said op-
posed protrusions (31) of said ball (20) engaging
said opposed cavities (51) of said socket (40).

A closure (10) as claimed in claim (18), wherein said
pair of opposed protrusions (31) of said ball (20) are
generally cylindrical-shaped and said pair of op-
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posed cavities (51) of said socket (40) include a pair
of generally cylindrical bores for engagement there-
with.

A closure (10) as claimed in claim 18, wherein said
part of opposed cavities (51) of said socket (40) in-
clude a pair of tapered surfaces and said pair of op-
posed protrusions (31) of said ball (20) include a
pair of corresponding drafted surfaces for engage-
ment therewith.

Patentanspriiche

1.

Verschluss (10) zum Abdichten eines offenen En-
des (110) eines Probensammelbehalters (100) vor
der Umgebung, umfassend:

eine in der Regel kugelférmige Kugel (20) mit
einem Durchlass (21), der sich durch die Kugel
erstreckt, und einer Achse (30), die eine Dreh-
bewegung der Kugel (20) zwischen einer offe-
nen und einen geschlossenen Stellung erlaubt,
so dass der Durchlass (21) zum offenen Ende
(110) des Sammelbehalters (100) ausgerichtet
ist, wenn sich die Kugel in der Offenstellung be-
findet, und nicht zum offenen Ende (110) des
Sammelbehalters (100) ausgerichtet ist, wenn
sich die Kugel (20) in Verschlussstellung befin-
det; und

eine am offenen Ende (110) des Sammelbehal-
ters (100) anbringbare Fassung (40) zum Un-
terbringen der Drehbewegung der Kugel (20)
zwischen der offenen und der geschlossenen
Stellung, wobei die Fassung (40) ein Kugelauf-
nahmeteil (90) aufweist mit einer Kugelaufnah-
me-Innenoberflache (41) zum Unterbringen
der Drehbewegung der Kugel (20) und eine ela-
stische Elastomerdichtung (70) zum Halten der
Kugel (20) in dem Kugelaufnahmeteil (90) bei
deren Drehbewegung und zum Bereitstellen ei-
nes dichtenden Eingriffs zwischen der Kugel
(20) und dem offenen Ende (110) des Sammel-
behalters (100), wobei die Fassung (40) zudem
einen Kugelsitz (80) aufweist zum Haltern der
Elastomerdichtung (70), wobei der Kugelsitz
(80) einen abhangigen Zylinderrteil (47) auf-
weist fur einen Eingriff mit dem offenen Ende
(110) des Sammelbehélters (100);

dadurch gekennzeichnet, dass der Kugel-
sitz (80) und die Kugelfassung (40) getrennte Kom-
ponenten sind und der abhangige Zylinderteil (47)
ausgelegt ist fir einen Eingriff mit der Innenoberfla-
che des offenen Endes (110) des Sammelbehalters
(100).

Verschluss (10) nach Anspruch 1, wobei der Kugel-
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sitz (80) und die elastische Elastomerdichtung (70)
aus einem Stlick sind.

Verschluss (10) nach Anspruch 1, wobei der Kugel-
sitz (80) und die elastische Elastomerdichtung (70)
getrennte Komponenten sind.

Verschluss (10) nach Anspruch 1, wobei die elasti-
sche Elastomerdichtung (70) einen Umfangsring
aufweist.

Verschluss (10) nach Anspruch 4, wobei der Um-
fangsring o-férmig ist.

Verschluss (10) nach Anspruch 1, wobei der abhan-
gige Zylinderteil (47) des Kugelsitzes (80) nach au-
Ren gerichtete ringférmige Rippen (48) zum Eingriff
mit der Innenoberflache des offenen Endes (110)
des Sammelbehalters (100) aufweist.

Verschluss (10) nach Anspruch 1, wobei der Kugel-
aufnahmeteil (90) in Langsrichtung mit dem Kugel-
sitz (80) gekoppelt ist.

Verschluss (10) nach Anspruch 7, wobei die Langs-
kopplung des Kugelaufnahmeteils (90) die Kugel
(20) in einen dichtenden Eingriff mit der elastischen
Elastomerdichtung (70) zwingt.

Verschluss (10) nach Anspruch 8, wobei der Kugel-
aufnahmeteil (90) und der Kugelsitz (80) kooperie-
rende Gewindeflachen fiir einen Schraubverbund
von Kugelaufnahmeteil (90) und Kugelsitz (80) auf-
weist.

Verschluss (10) nach Anspruch 9, wobei das koope-
rierende Gewinde einen Stopp aufweist, der verhin-
dert, dass sich das Gewinde zwischen dem Kugel-
aufnahmeteil (90) und dem Kugelsitz (80) I6st.

Verschluss (10) nach Anspruch 1, wobei die elasti-
sche Elastomerdichtung (70) einen Umfangsring
aufweist, der in der Lage ist, einen Umfang des of-
fenen Endes (110) des Sammelbehélters (100) zu
umgreifen und wobei der Kugelaufnahmeteil (90)
einen ringférmigen Flansch (95) zum Eingriff mit der
AuRenoberflache des offenen Endes (110) des
Sammelbehalters (100) aufweist.

Verschluss (10) nach Anspruch 11, wobei der ring-
férmige Flansch (95) uber die AuRenoberflache des
offenen Endes (110) des Sammelbehalters (100)
einschnappt.

Verschluss (10) nach Anspruch 11, wobei eine In-
nenoberflaiche des ringférmigen Flansches (95)
und die Aufenoberflache des offenen Endes (110)
des Sammelbehalters (100) ein kooperierendes
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Gewinde (112) zum gegenseitigen Gewindeeingriff
aufweisen.

Verschluss (10) nach Anspruch 13, wobei der Ge-
windeeingriff von Kugelaufnahmeteil (90) und Au-
Renoberflache des offenen Endes (110) des Sam-
melbehalters (100) die Kugel (20) in einen abdich-
tenden Eingriff mit der elastischen Elastomerdich-
tung (70) zwingt.

Verschluss (10) nach Anspruch 13, wobei das ko-
operierende Gewinde (112) einen Stopp aufweist,
der verhindert, dass sich das Gewinde zwischen
Kugelaufnahmeteil (90) und Sammelbehalter (100)
I6st.

Verschluss (10) nach Anspruch 1, wobei die Kugel-
aufnahme-Innenoberflache (41) der Fassung (40)
eine Achsenhalterung (50) zur Aufnahme der Ach-
se (30) der Kugel (20) aufweist, so dass Drehbewe-
gung der Kugel (20) untergebracht ist.

Verschluss (10) nach Anspruch 16, wobei die Ach-
senhalterung (50) der Fassung (40) und die Achse
(30) der Kugel (20) parallel und exzentrisch zuein-
ander sind.

Verschluss (10) nach Anspruch 16, wobei die Achse
(30) der Kugel ein Paar gegeniiberliegender Vor-
spriinge (31) auf gegenlberliegenden Oberflachen
der Kugel (20) aufweist und die Achsenhalterung
(50) der Fassung (40) eine in der Regel kugelférmi-
ge Innenoberflache mit einem Paar gegentiberlie-
gender Vertiefungen (51) aufweist, wobei die ge-
genuber liegenden Vorspriinge (31) der Kugel (20)
in die gegeniberliegenden Vertiefungen (51) der
Fassung (40) eingreifen.

Verschluss (10) nach Anspruch 18, wobei das Paar
gegenuberliegender Vorspringe (31) der Kugel
(20) im Allgemeinen zylindrisch geformt ist und das
Paar gegeniiberliegender Vertiefungen (51) der
Fassung (40) ein Paar von im Allgemeinen zylindri-
schen Léchern zum Eingriff damit aufweist.

Verschluss (10) nach Anspruch 18, wobei das Paar
gegeniberliegender Vertiefungen (51) der Fassung
(40) ein Paar konisch zulaufender Oberflachen und
das Paar gegeniiberliegender Vorspriinge (31) der
Kugel (20) ein Paar entsprechender schrager Ober-
flachen zum Eingriff damit aufweist.

Revendications

1.

Fermeture (10) pour isoler de fagon étanche une
extrémité ouverte (110) d'un récipient de recueil
d'échantillons (100) de I'environnement extérieur,
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comprenant :

une rotule de forme généralement sphérique
(20) comprenant un passage (21) la traversant
et comprenant un arbre (30) permettant un
mouvement de rotation de ladite rotule (20)
autour de lui entre une position ouverte et une
position fermée, ledit passage (21) étant aligné
avec ladite extrémité ouverte (110) dudit réci-
pient de recueil (100) lorsque ladite rotule est
dans ladite position ouverte et étant hors d'ali-
gnement avec ladite extrémité ouverte (110)
dudit récipient de recueil (100) lorsque ladite
rotule (20) est dans ladite position fermée ; et
un logement de rotule (40) adapté a étre monté
sur ladite extrémité ouverte (110) dudit réci-
pient de recueil (100) pour permettre ledit mou-
vement de rotation de ladite rotule (20) entre
ladite position ouverte et ladite position fermée,
ledit logement de rotule (40) comprenant une
partie de réception de rotule (90) comportant
une surface interne de réception de rotule (41)
pour permettre ledit mouvement de rotation de
ladite rotule (20), et un joint en élastomeére élas-
tique (70) pour maintenir ladite rotule (20) au
sein de ladite partie de réception de rotule (90)
lors de son mouvement de rotation et pour
créer un engagement étanche entre ladite ro-
tule (20) et ladite extrémité ouverte (110) dudit
récipient de recueil (100), ledit logement de ro-
tule (40) comprenant également un sieége de ro-
tule (80) supportant ledit joint en élastomere
(70), ledit siege de rotule (80) comprenant une
partie cylindrique pendante (47) pour engage-
ment avec ladite extrémité ouverte (110) dudit
récipient de recueil (100) ;

caractérisée en ce que ledit siege de rotule
(80) et ledit logement de rotule (40) sont des pieces
distinctes, et en ce que ladite partie cylindrique
pendante (47) est adaptée a engager une surface
interne de ladite extrémité ouverte (110) dudit réci-
pient de recueil (100).

Fermeture (10) selon la revendication 1, dans la-
quelle ledit siege de rotule (80) et ledit joint en élas-
tomere élastique (70) sont d'un seul tenant.

Fermeture (10) selon la revendication 1, dans la-
quelle ledit siege de rotule (80) et ledit joint en élas-
tomeére élastique (70) sont des piéces distinctes.

Fermeture (10) selon la revendication 1, dans la-
quelle ledit joint en élastomére élastique (70) com-
prend un anneau périmétrique.

Fermeture (10) selon la revendication 4, dans la-
quelle ledit anneau périmétrique est torique.
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Fermeture (10) selon la revendication 1, dans la-
quelle ladite partie cylindrique pendante (47) dudit
siége de rotule (80) comprend des nervures annu-
laires (48) dirigées vers l'extérieur pour engage-
ment avec ladite surface interne de ladite extrémite
ouverte (110) dudit récipient de recueil (100).

Fermeture (10) selon la revendication 1, dans la-
quelle ladite partie de réception de rotule (90) est
accouplée longitudinalement audit siege de rotule
(80).

Fermeture (10) selon la revendication 7, dans la-
quelle ledit accouplement longitudinal de ladite par-
tie de réception de rotule (90) sollicite ladite rotule
(20) en engagement d'étanchéité avec ledit joint en
élastomere élastique (70).

Fermeture (10) selon la revendication 8, dans la-
quelle ladite partie de réception de rotule (90) et le-
dit siége de rotule (80) comprennent des surfaces
filetées coopérantes pour connexion par vissage de
ladite partie de réception de rotule (90) audit siege
de rotule (80).

Fermeture (10) selon la revendication 9, dans la-
quelle lesdits filets de vis coopérants comprennent
une butée pour empécher un désengagement de
filets de vis de ladite partie de réception de rotule
(90) dudit siége de rotule (80).

Fermeture (10) selon la revendication 1, dans la-
quelle ledit joint en élastomeére élastique (70) com-
prend un anneau périmétrique adapté a engager un
périmétre de ladite extrémité ouverte (110) dudit ré-
cipient de recueil (200), et ladite partie de réception
de rotule (90) comprend un rebord annulaire (95)
pour engagement avec une surface externe de la-
dite extrémité ouverte (110) dudit récipient de re-
cueil (100).

Fermeture (10) selon la revendication 11, dans la-
quelle ledit rebord annulaire (95) s'encliquette sur
ladite surface externe de ladite extrémité ouverte
(110) dudit récipient de recueil (100).

Fermeture (10) selon la revendication 11, dans la-
quelle une surface interne dudit rebord annulaire
(95) et ladite surface externe de ladite extrémité
ouverte (110) dudit récipient de recueil (100) com-
prennent des filets de vis coopérants (112) pour en-
gagement fileté entre eux.

Fermeture (10) selon la revendication 13, dans la-
quelle ledit engagement fileté de ladite partie de ré-
ception de rotule (90) et ladite surface externe de
ladite extrémité ouverte (110) dudit récipient de re-
cueil (100) sollicite ladite rotule (20) en engagement
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d'étanchéité avec ledit joint en élastomére élastique
(70).

Fermeture (10) selon la revendication 13, dans la-
quelle lesdits filets de vis coopérants (112) com-
prennent une butée pour empécher un désengage-
ment de filets de vis de ladite partie de réception de
rotule (90) dudit récipient de recueil (100).

Fermeture (10) selon la revendication 1, dans la-
quelle ladite surface interne de réception de rotule
(41) dudit logement de rotule (40) comprend un
support d'arbre (50) pour recevoir ledit arbre (30)
de ladite rotule (20) afin de permettre ledit mouve-
ment de rotation de ladite rotule (20).

Fermeture (10) selon la revendication 16, dans la-
quelle ledit support d'arbre (50) dudit logement de
rotule (40) et ledit arbre (30) de ladite rotule (20)
sont paralléles et excentriques I'un par rapport a
l'autre.

Fermeture (10) selon la revendication 16, dans la-
quelle ledit arbre (30) de ladite rotule comprend une
paire de saillies opposées (31) sur des surfaces op-
posées de ladite rotule (20) et ledit support d'arbre
(50) dudit logement de rotule (40) comprend une
surface interne généralement sphérique compre-
nant une paire de cavités opposées (51), lesdites
saillies opposées (31) de ladite rotule (20) enga-
geant lesdites cavités opposées (51) dudit loge-
ment de rotule (40).

Fermeture (10) selon la revendication 18, dans la-
quelle ladite paire de saillies opposées (31) de la-
dite rotule (20) a généralement une forme cylindri-
que et ladite paire de cavités opposées (51) dudit
logement de rotule (40) comprend une paire d'alé-
sages généralement cylindriques pour engagement
avec lesdites saillies.

Fermeture (10) selon la revendication 18, dans la-
quelle ladite paire de cavités opposées (51) dudit
logement de rotule (40) comprend une paire de sur-
faces coniques et ladite paire de saillies opposées
(31) de ladite rotule (20) comprend une paire de sur-
faces de dépouille correspondantes pour engage-
ment avec lesdites surfaces coniques.
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