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ASSEMBLIES (71)   I, MICHAEL JoHN  HARRIS, a  provide for the cam surface
to be shaped British Citizen of "Alcatraz", 95 Boeing  to provide a "click"
stop in the closed Road East, Bedfordview, Transvaal Pro.  condition, for
the tubular outlet to be in- vince, Republic of South Africa, do hereby
tegral with at least a shoulder portion of a 5 declare the invention for
which I pray that container or for the outlet to be provided 50 a patent
may be granted to me, and the  with a spigot or socket to enable it to be
method by which it is to be performed, to  connected to a complementary
socket or be particularly described in and by the  spigot following
statement:-                      Still further preferred features of the
in- 10  This invention relates to closures which  vention provide for both
the cap and outlet 55 may be used for releasably closing off any  to be
manufactured from injection moulded . type of outlet as required.
plastics material and for the cap to be a Of particular interest is a
closure for a  snap-fit onto the outlet for assembly pur- container and of
still more particular in-  poses. 15 terest are closures for flexible tubes
such as   The above and other preferred features of 60 toothpaste, shampoo
and cosmetic contain-  the invention will become more apparent ing tubes.
However, the invention is in no  from the following description of one em-
way confined in application to such closures  bodiment thereof. In this
descriptioin refer- and includes within its scope, closures such  ence will
be made to the. accompanying 20 as those used for bleeding air out of
liquid  sketches in which:-            65 containing systems and
dispensing  con-   Fig. I is a  sectional elevation of a tainers for
pharmaceutical products in either  closure assembly; liquid or unit dosage
form.               Fig. 2 is a development of the portion In accordance
with this invention there  indicated by arrow "A" in Fig. 1 of the 25 is
provided a closure assembly comprising  cap illustrating the shape of the.
cam 70 a hollow tubular outlet member and a cap  grooves; fitting over the
outlet member and rotatable   Fig. 3 is a cross-section taken along line
relative thereto, the outlet member and cap  III-III in Fig. 1; having
complementary conical end portions     Fig. 4 is an isometric view of the
closure 30 an aperture in each conical end portion  assembly in a closed
condition:        75 which can be aligned to define an opening    Figs. 5,
6, and 7 are views similar to Figs. which can be closed by rotation of the
cap  1,. 2 and 3 but of a modified form of the and wherein the cap and
outlet each have  embodiment illustrated therein; and, a co-axial tubular
portion, one of such    Fig. 8 illustrates in isometric view the 35 tubular
portions being provided with at least application of the invention to a
bleeding 80 one formation directed towards the other valve. tubular portion
and co-operating with a    In the embodiment of the invention illu- cam
surface on the said other tubular por- strated in. Figs. 1 to 4 the
invention is ap- tion, said cam surface being shaped such  plied to a
closure for a flexible cosmetics 40 that the conical end portions are urged
tube, such as a toothpaste tube. In this 85 axially into tighter engagement
with each  application of the invention a tubular outlet other during a
part only of -the allowed de-  1 is formed integral with a shoulder portion
gree of rotation of the cap to close the  2 of a tube 3 with which the
shoulder por- opening.                                tion may be. integral
if required. -The tubular 45  Further preferred features of the invention
outlet is formed in three sections whereof a 90    1 540 370
2 section 4 adjacent the shoulder is of con-  extend circumferentially for
approximately stant circular cross-section; a second section  a 90 angle
which corresponds to the various 



5 more removed from the shoulder tapers  degrees of correspondence of the
apertures slightly inwardly whilst being of circular  in the cap and
outlet.  The grooves then 5 cross-section, and a third section 6 defines
become somewhat upwardly inclined and 70. an end to the outlet and is of
conical shape.  again downwardly inclined  in  the  axial A cap 7 of
complementary shape to the  direction relative to the apertures to ter-
outlet fits overthe latter and is formed such  minate in end portions 16 of
the grooves. ihat the adjacent surfaces of the outlet and  The end portions
.correspond to the .locked 10 cap are substantially in contact throughout
closed position. The end portions are fur- 75 their area. Since the conical
end portions  ther located so that they are axially dis- serve to centre
the cap on the outlet, it is  placed from the major portion of the length
not essential that the slightly tapered section  of th  grooves in a manner
ensuring that a 4, and cylindrical end portion 3 be tightly in  slight
axial movement of the cap into tighter 15 contact with the adjacent cap
surfaces and a         engagement with the outlet  is promoted 80 small
space can in fact, be provided. The  when the cap is rotated to a locked
posi- conical portions 8 and 6 of the cap and  tion.  This axial movement
may be very oulet respectively are each provided with small and, in fact,
it is envisaged that with apertures 9 and 10 respectively in the walls
fairly accurately moulded components, an 20 of the conical portions. The
cone angle is  axial movement of approximately 0.1 to 0.2 85 selected so
that a aperture of reasonable  mm is all that will be required. The in-
diameter can be provided relative to the dia-  clined portions provide a
raised region 17 meter of the tubular outlet. These two  of the grooves
which ensures that the cap diameters can, in many instances, be of cannot
rotate out of the locked closed posi- 25 comparable size.  A preferred cone
angle is  tion without overriding this, raised portion. 90 thus about
[ERR].                 The latter structure provides what is com- In  order
to facilitate injection mouling         monly termed a "click" stop in the
closed from  plastics material, the lower region of  position of the cap.
each  aperture has its  edge  substantially      I will be understood that
rotation of the 30 parallel to the axis of the  outlet to allow for  cap
between a closed and open position  can 95 withdrawal of a male mould
member from  easily be effected using the thumb of a hand the moulded
article located in a female   used to hold an article carrying such a mould
member. At least in the case, of the  closure. To this end the cap may be
pro- cap, this povides an aperture which in-  vided with any type of
formation or friction 35 creases in diameter from  the outer surface
affording surface to ensure that this can be 100 to the inner surface
thereof, thereby provid-  effected easily. ing an inclined edge to the
aperture.  In use,    A slightly modified form of the invention this
inclined edge has the effect of wiping  is illustrated in Figs. 5 to 7. In
this instance material back into the outlet during closure the tubular
outlet 18 is of substatially con- 40 of the cap
stant diameter up to the position where it 105 The apertures and adjacent
inner surface  joins up with the  conical portion 19. The of the conical
portion 6 of the outlet are  cap 20 is dimensioned to be a fractionally
shaped substantially smoothly to provide an  loose fit on the outlet and
has a conical outlet passage which will not interfere to  outer surface 21
to provide a thickened 45  any appreciable extent with the dispensing
region in the wall remote from  the conical 110 of, for example,
toothpastes having stripes  portion 22 of the  cap. of mouthwash or the
like therein.             The outlet in this case has a single out- The
portions of the outlet of constant  wardly directed formation 23 in the
form circular cross-section has an outer surface   of a flange extending
circumferentilly 50 thereof a pair of diametrically outwardly ex-  around
the outlet in an arc of about [ERR]   115 tending formations 12 which
extend into   to 80. This single formation co-operates grooves 13 defining
cam  surfaces in the  with an annular cam surface 24  directed inner
surface of the cap. It will be under- towards the conical end portions and
de- stood that the operative cam surface is pro-  fining one wall to a
groove 25 in the inner 55 vided by the lower sidewall 14 of the groove
surface of the cap towards its lower end. 120 since the sidewall
co-operates with the for- The groove extends around subtantially the
mations 12.                                entire circumference of  the cap
but for a There are also two identical grooves 13  short portion 26 which
defines a stop to as shown cearly in Fig. 2 and each is  prevent the cap
from being rotated by more 60  adapted to co-operate with its associated
than about 275.                              125 formation  in an identical
manner.  The         The cam surface has a single raised por- grooves
provide for approximately 170  of  tion 27 joining a large portion 28 of
the rotation of the cap relative to the outlet and  cam surface and a
smaller portion 29 there- 



the ends 15 of the grooves define stops limit-  of. The smaller portion 29
is, as above de- 65 ing further rotation of the cap. The grooves  scribed,
in respect of each  half of the 130    3
1 540 370                                     3 -  groove 13, somewhat
nearer the conical end  tive thereto, the outlet member and cap portion
than the larger portion 28. This  having complementary conical end
portions, provides the slight clamping action of the  an aperture in each
conical end portion cap upon closure thereof and will not be  which can be
aligned to define an opening 55 5 further described.
which can be closed by rotation of the cap The cam surface 24 in this case
should be  and wherein the cap and outlet have a co- provided on a separate
ring which fits into  axial tubular portion, one of such tubular the cap to
provide a join as indicated by  portions being provided with at least one
dotted lines 30 in Fig. 5. These two parts formation directed towards the
other tubular 60 10 would be bonded together at this join upon  portion and
co-operating with a cam surface assembly of the closure. The purpose of  on
the said other tubular portion, said cam making such a separate ring would
only be  surface being shaped such that the conical to avoid the use of a
collapsible female die  end portions are urged axially into tighter for
forming the groove in the interior of engagement with each other during a
part 65 15 the cap.                                only of the allowed
degree of rotation of the In use the closure assembly just described  cap
to close the opening. will function in the same way as that de-   2. A
closure assembly as claimed in claim scribed with reference to Figs. I to
4.    1 in which the cam surface is shaped to As mentioned  above  the
outlet will provide a " click" stop in the closed condi- 70 20 generally be
integral with at least a shoulder  tion. portion of a container but it may
equally   3. A  closure asssembly as claimed in well be integral with a lid
for a container  either of claims 1 or 2 in which the tubular other than a
tube. Also the outlet could  outlet is integral with at least a shoulder be
formed with a socket at its open end  portion of a container.
75 25 so that it can be installed on an existing    4. A closure assembly
as claimed in claim screw threaded spigot associated with a dis- 3 in which
the shoulder portion is, in turn, pensing tube for example.
integral with a body of the container. In addition, as shown in Fig. 8, the
out-   5. A closure assembly as claimed in either let may be provided with
a screw threaded  of claims I or 2 in which the outlet is pro- 80 30 spigot
31 to enable it to be installed in a  vided with a spigot or socket for
enabling socket or screw threaded hole in a pipeline  connection thereof to
a  complementary as a bleeder valve for gases contained in  socket or
spigot. liquid streams for example. In such appli-   6. A closure assembly
as claimed in any cation it will be  appreciated  that the  one of the
preceding claims in which the cap 85 35 closure may be made of metal for
high  is a snap-fit onto the outlet. pressure use and in such a case an
0-ring    7. A closure assembly as claimed in any may be installed around
the aperture in the  one of the preceding claims in which the cap outlet so
that the cap seals on to the 0-ring  and outlet are made from injection
moulded in the closed position.                 plastics material.
90 40  Many variations may be made to the    8. A closure assembly
substantially as above described embodiment of the inven- herein described
or exemplified with refer- tion without departing from the scope there-
ence to either Figs. I to 3 or Figs. 5 to 7 of. In particular, the groove
having the cam  of the accompanying drawings. surface associated therewith
could be pro-    9. In combination, a container and a 95 45 vided in the
outer surface of the outlet and  closure as claimed in any one of the pre-
the co-operating formation(s) could be pro-  ceding claims. vided on the
inner surface of the cap.            J. A. KEMP & CO., WHAT I CLAIM IS:-
Chartered Patent Agents, 1. A closure assembly comprising a hol-
14 South Square, 50 low tubular outlet member and a cap fitting
Gray's Inn, over the outlet member and rotatable rela-        London, WC1R
5EU. Printed for Her Majesty's Stationery Office by The Tweeddale Press
Ltd., Berwick-upon-Tweed, 1978. Published at the Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.
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3 groove 13, somewhat nearer the conical end  tive thereto, the outlet
member and cap portion than the larger portion 28. This  having
complementary conical end portions, provides the slight clamping action of
the  an aperture in each conical end portion cap upon closure thereof and
will not be  which can be aligned to define an opening 55 5 further
described.                       which can be closed by rotation of the cap
The cam surface 24 in this case should be  and wherein the cap and outlet
have a co- provided on a separate ring which fits into  axial tubular
portion, one of such tubular the cap to provide a join as indicated by
portions being provided with at least one dotted lines 30 in Fig. 5. These
two parts  formation directed towards the other tubular 60 10 would be
bonded together at this join upon  portion and co-operating with a cam
surface assembly of the closure. The purpose of  on the said other tubular
portion, said cam making such a separate ring would only be  surface being
shaped such that the conical to avoid the use of a collapsible female die
end portions are urged axially into tighter for forming the groove in the
interior of engagement with each other during a part 65 15 the cap.
only of the allowed degree of rotation of the In use the closure assembly
just described  cap to close the opening. will function in the same way as
that de-    2. A closure assembly as claimed in claim scribed with
reference to Figs. I to 4.  1 in which the cam surface is shaped to As
mentioned  above  the  outlet will provide a " click" stop in the closed
condi- 70 20 generally be integral with at least a shoulder  tion. portion
of a container but it may equally   3. A  closure asssembly as claimed in
well be integral with a lid for a container  either of claims I or 2 in
which the tubular other than a tube. Also the outlet could  outlet is
integral with at least a shoulder be formed with a socket at its open end
portion of a container.                 75 25 so that it can be installed
on an existing    4. A closure assembly as claimed in claim screw threaded
spigot associated with a dis-  3 in which the shoulder portion is, in turn,
pensing tube for example.                integral with a body of the
container. In addition, as shown in Fig. 8, the out-   5. A closure
assembly as claimed in either let may be provided with a screw threaded  of
claims 1 or 2 in which the outlet is pro- 80 30 spigot 31 to enable it to
be installed in a  vided with a spigot or socket for enabling socket or
screw threaded hole in a pipeline  connection thereof to  a  complementary
as a bleeder valve for gases contained in  socket or spigot. liquid streams
for example. In such appli-   6. A closure assembly as claimed in any
cation it will be  appreciated  that the  one of the preceding claims in
which the cap 85 35 closure may be made of metal for high  is a snap-fit
onto the outlet. pressure use and in such a case an 0-ring    7. A closure
assembly as claimed in any may be installed around the aperture in the  one
of the preceding claims in which the cap outlet so that the cap seals on to
the 0-ring  and outlet are made from injection moulded in the closed
position.                  plastics material.                      90 40
Many variations may be made to the    8. A  closure assembly substantially
as above described embodiment of the inven- herein described or exemplified
with refer- tion without departing from the scope there-  ence to either
Figs. I to 3 or Figs. 5 to 7 of. In particular, the groove having the cam
of the accompanying drawings. surface associated therewith could be pro-
9. In combination, a container and a 95 45 vided in the outer surface of
the outlet and  closure as claimed in any one of the pre- the co-operating
formation(s) could be pro-  ceding claims. vided on the inner surface of
the cap.             J. A. KEMP & CO., WHAT I CLAIM IS:-
Chartered Patent Agents, 1. A closure assembly comprising a hol-
14 South Square, 50 low tubular outlet member and a cap fitting
Gray's Inn, aver the outlet member and rotatable rela-         London, WCIR
5EU. Printed for Her Majesty's Stationery Office by The Tweeddale Press
Ltd., Berwick-upon-Tweed, 1978. Published at the Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.


